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    DeltaCalc

Pure-Decimal calculation engine for leveraged crypto trading — position sizing,
effective leverage, liquidation price, DCA ladders, safety scoring, spot hedging,
funding-rate math, account metrics, margin-bridge financing, option-ladder strategies,
position PnL, delta-neutral rebalancing, portfolio-margin netting, stress scenarios,
fee math, and spot/perp carry analysis.
Salvaged from the retired TradingDashboard app so a rebuild does not reinvent the math.
Every function is a pure value-in / value-out Decimal computation: no Ecto, no Phoenix,
no I/O. Drop it into any Elixir project (LiveView, CLI, Nx pipeline, agent tool) and call it.
Installation (once published)
def deps do
  [{:delta_calc, "~> 0.3"}]
end
Quick start
# In iex -S mix or any Elixir app with :delta_calc as a dependency
alias DeltaCalc.{
  Calc,
  Leverage,
  Liquidation,
  Allocation,
  Safety,
  Presets,
  DCAPlanner,
  Quantization,
  PositionCalculator,
  Hedging,
  Funding,
  AccountMetrics,
  Concentration,
  MarginBridge,
  FundingProjection,
  OptionLadder,
  OptionsRisk,
  Pnl,
  DeltaNeutral,
  PortfolioMargin,
  StressScenario,
  Fees,
  Carry
}
DeltaCalc.Calc (compatibility façade)
Compatibility façade preserving the original entry points. The focused implementation modules
are Leverage, Liquidation, Allocation, Safety, DCAPlanner, and Quantization.
# effective_leverage(notional, wallet_equity) -> Decimal
Calc.effective_leverage(Decimal.new(10_000), Decimal.new(5_000))
#=> #Decimal<2>

# leverage_to_aum(notional, total_aum) -> Decimal
Calc.leverage_to_aum(Decimal.new(10_000), Decimal.new(100_000))
#=> #Decimal<0.1>

# liquidation(entry, leff, mmr_total, side) -> Decimal
Calc.liquidation(Decimal.new(3000), Decimal.new(2), Decimal.new("0.005"), :long)
#=> #Decimal<1507.5000>
DeltaCalc.Presets
Hardcoded risk modes, black-swan thresholds, and default DCA ladder steps.
# load_modes/0 -> %{conservative: %{pct:, cap:}, moderate: ..., aggressive: ...}
Presets.load_modes().conservative
#=> %{pct: #Decimal<0.01>, cap: #Decimal<0.01>}

# load_thresholds/0 -> %{"ETH" => %{long:, short:}, ...}
Presets.load_thresholds()["ETH"]
#=> %{long: 25, short: 25}

# load_dca_preset/0 -> [{price_pct, allocation_pct}, ...]
Presets.load_dca_preset()
#=> [
#     {#Decimal<0.95>, #Decimal<0.30>},
#     {#Decimal<0.90>, #Decimal<0.30>},
#     {#Decimal<0.85>, #Decimal<0.30>}
#   ]
DeltaCalc.DCAPlanner
Builds defensive/aggressive DCA presets and orchestrates full ladder calculations.
params = %{
  defensive_prices: [Decimal.new("2850"), Decimal.new("2700")],
  dca_allocations: [Decimal.new("30"), Decimal.new("30")]
}

# build_defensive_preset(params, entry_price, side) -> [{price_mult, alloc}, ...]
DCAPlanner.build_defensive_preset(params, Decimal.new("3000"), :long)
#=> [
#     {#Decimal<0.95>, #Decimal<0.3>},
#     {#Decimal<0.9>, #Decimal<0.3>}
#   ]

dca_params = %{
  params: Map.put(params, :dca_enabled, true),
  position_with_tokens: %{
    notional: Decimal.new("100"),
    eff_lev: Decimal.new("2"),
    tokens: Decimal.new("0.03333333")
  },
  dca_reserve: Decimal.new("50"),
  entry_price: Decimal.new("3000"),
  ui_leverage: Decimal.new("2"),
  side: :long,
  mmr_rate: Decimal.new("0.005"),
  mark_buffer: Decimal.new("0.001"),
  aum: Decimal.new("10000"),
  black_swan_pct: Decimal.new("0.15")
}

# calculate_dca_ladder(dca_params) -> %{defensive: ..., aggressive: ...} | nil
DCAPlanner.calculate_dca_ladder(dca_params).defensive
#=> %{
#     final_avg_entry: #Decimal<2910.63829787>,
#     final_eff_lev: #Decimal<3.20000000>,
#     steps: [...],
#     ...
#   }
DeltaCalc.PositionCalculator
Full position-sizing pipeline from a plain params map.
params = %{
  aum: Decimal.new("10000"),
  side: :long,
  entry_price: Decimal.new("3000"),
  subaccount_allocation: Decimal.new("100"),
  initial_position_pct: Decimal.new("0.5"),
  black_swan_pct: Decimal.new("0.15"),
  ui_leverage: Decimal.new("2"),
  mmr_rate: Decimal.new("0.005"),
  mark_buffer: Decimal.new("0.001")
}

result = PositionCalculator.calculate_position(params)
#=> %{
#     effective_leverage: #Decimal<1.00000000>,
#     leverage_to_aum: #Decimal<0.01000000>,
#     allocation: %{sub_eq: ..., init_position: ..., reserve: ..., ...},
#     position: %{notional: ..., eff_lev: ..., tokens: ...},
#     safety: %{
#       is_safe: true,
#       liquidation_price: #Decimal<18.00000000>,
#       black_swan_price: #Decimal<2550.00000000>,
#       ...
#     },
#     mmr_info: %{...}
#   }
DeltaCalc.Hedging
Pure spot-hedging formulas: required CEX balance, coverage checks, and snapshot deltas.
# calculate_required_cex_balance(total_spot, hedge_percent) -> Decimal
Hedging.calculate_required_cex_balance(Decimal.new("100000"), Decimal.new("60"))
#=> #Decimal<60000.0>

# check_hedge_coverage(cex_value, total_spot, target_hedge_percent)
Hedging.check_hedge_coverage(Decimal.new("60000"), Decimal.new("100000"), Decimal.new("60"))
#=> {:ok, #Decimal<60.00>}

prior = %{
  total_spot: Decimal.new("100000"),
  cex_spot: Decimal.new("60000"),
  cold_wallet: Decimal.new("40000"),
  hedge_coverage_pct: Decimal.new("60"),
  captured_at: ~U[2024-01-01 00:00:00Z]
}

current = %{
  total_spot: Decimal.new("110000"),
  cex_spot: Decimal.new("55000"),
  cold_wallet: Decimal.new("55000"),
  hedge_coverage_pct: Decimal.new("50"),
  captured_at: ~U[2024-01-01 01:00:00Z]
}

# calculate_change(prior, current) -> %{total_change:, cex_change:, ...}
Hedging.calculate_change(prior, current)
#=> %{
#     total_change: #Decimal<10000>,
#     cex_change: #Decimal<-5000>,
#     cold_change: #Decimal<15000>,
#     hedge_change: #Decimal<-10>,
#     duration_hours: 1.0
#   }
DeltaCalc.Funding
Funding-rate APR annualisation, cross-venue comparison, arbitrage detection, and trend analysis.
# funding_apr(rate, period_hours) -> {:ok, %{hourly, daily, annual}} | {:error, :invalid_rate}
Funding.funding_apr(Decimal.new("0.0001"), 8)
#=> {:ok, %{hourly: #Decimal<0.0012500>, daily: #Decimal<0.0300>, annual: #Decimal<10.9500>}}

# compare_funding_rates(rates) -> comparison map per symbol
Funding.compare_funding_rates(%{binance: Decimal.new("0.0001"), bybit: Decimal.new("0.00015")})
#=> %{delta: #Decimal<0.00005>, arbitrage_opportunity: true, ranked: [...], ...}

# funding_trend(series) -> {:ok, trend} | {:error, :insufficient_data}
Funding.funding_trend([Decimal.new("0.0001"), Decimal.new("0.00012"), Decimal.new("0.00015")])
#=> {:ok, %{trend: :increasing, slope: #Decimal<...>, volatility: #Decimal<...>, ...}}
DeltaCalc.AccountMetrics
Per-account liquidation, leverage, margin usage, and safety metrics.
account = %{
  entry_price: Decimal.new("3000"),
  notional: Decimal.new("10000"),
  equity: Decimal.new("5000"),
  margin_used: Decimal.new("1000"),
  mmr_total: Decimal.new("0.005"),
  side: :long,
  swan_pct: Decimal.new("25")
}

# calculate(account, opts) -> %{effective_leverage, liquidation_price, ...}
AccountMetrics.calculate(account)
#=> %{
#     effective_leverage: #Decimal<2.00000000>,
#     liquidation_price: #Decimal<1507.50000000>,
#     liquidation_distance_pct: #Decimal<49.75000000>,
#     margin_usage_pct: #Decimal<20.00000000>,
#     safety: %{verdict: :tight, ...}
#   }

# margin_usage_pct(margin_used, equity) -> Decimal
AccountMetrics.margin_usage_pct(Decimal.new("1000"), Decimal.new("5000"))
#=> #Decimal<20.00000000>
DeltaCalc.Concentration
Portfolio concentration risk via the Herfindahl-Hirschman Index (normalized 0–1 scale).
weights = %{
  "BTC" => Decimal.new("0.45"),
  "ETH" => Decimal.new("0.30"),
  "SOL" => Decimal.new("0.15"),
  "Others" => Decimal.new("0.10")
}

# hhi(weights) -> Decimal
Concentration.hhi(weights)
#=> #Decimal<0.3250>
DeltaCalc.MarginBridge
Perp-funded option financing: margin ratios, runway, payback timelines, and kill-switch checks.
Single-scenario payback_timeline/3 differs from FundingProjection.project_payback_timeline/1 (volatility scenarios).
# margin_ratio(initial_margin, option_premium, capital) -> Decimal
MarginBridge.margin_ratio(Decimal.new("6000"), Decimal.new("2700"), Decimal.new("60000"))
#=> #Decimal<0.145>

# margin_runway_days(available_margin, daily_burn) -> Decimal | nil
MarginBridge.margin_runway_days(Decimal.new("2025"), Decimal.new("45"))
#=> #Decimal<45>

# payback_timeline(remaining_debt, daily_funding, opts) -> payback map
MarginBridge.payback_timeline(Decimal.new("2430"), Decimal.new("90"))
#=> %{remaining_debt: #Decimal<2430>, daily_funding: #Decimal<90>, days_to_payoff: 27, ...}

# stress_test_prolonged_negative(rate, position_size, days, opts) -> stress map
MarginBridge.stress_test_prolonged_negative(
  Decimal.new("-0.025"),
  Decimal.new("60000"),
  90,
  periods_per_day: 24
)
#=> %{daily_cost: #Decimal<360.00000>, total_cost: #Decimal<32400.00000>, kill_switch_day: nil, ...}

# check_kill_switch(per_period_funding_rate, margin_ratio, opts) -> kill-switch map
# daily_funding_rate = per_period_rate x :periods_per_day (default 3, overridable)
MarginBridge.check_kill_switch(Decimal.new("0.015"), Decimal.new("0.145"))
#=> %{kill_switch_triggered: false, per_period_funding_rate: #Decimal<0.015>,
#     daily_funding_rate: #Decimal<0.045>, periods_per_day: #Decimal<3>, ...}
DeltaCalc.FundingProjection
Best-, expected-, and worst-case payback horizons from funding income and volatility.
For a single-scenario timeline with optional payoff date, see DeltaCalc.MarginBridge.payback_timeline/3.
# project_payback_timeline(params) -> %{best_case, expected, worst_case}
FundingProjection.project_payback_timeline(%{
  remaining_debt: 2700,
  daily_funding: 90,
  funding_volatility: 0.2
})
#=> %{best_case: 25, expected: 30, worst_case: 38}
DeltaCalc.OptionLadder
Rolling option ladder math: expiry selection, roll decisions, strike ladders, and funding sync.
expiries = [
  %{expiry: "2026-03-07", days_to_expiry: 7, liquidity: Decimal.new("1.5"), bid_ask_spread: Decimal.new("0.05")},
  %{expiry: "2026-03-14", days_to_expiry: 14, liquidity: Decimal.new("1.2"), bid_ask_spread: Decimal.new("0.06")}
]

# optimal_expiries(expiries, opts) -> %{buckets, total_allocation}
OptionLadder.optimal_expiries(expiries)
#=> %{buckets: [%{bucket: :front, allocation: #Decimal<...>, ...}, ...], total_allocation: #Decimal<1>}

# check_roll_conditions(position, market) -> roll decision
position = %{days_to_expiry: 3, pnl_percent: "10", bid_ask_spread: "0.14"}
OptionLadder.check_roll_conditions(position, %{momentum: :flat})
#=> %{action: :roll, target: :next_weekly}

# iv_adjusted_size(base_size, opts) -> size adjustment map
OptionLadder.iv_adjusted_size(Decimal.new("100"), iv_percentile: 35)
#=> %{base_size: #Decimal<100>, adjusted_size: #Decimal<125.00>, action: :increase_size, ...}
DeltaCalc.OptionsRisk
Long-option risk framing, gross exposure, negative-funding stress, and margin-bridge health.
# max_loss(option_premiums) -> %{max_loss, risk_model, limited_downside}
OptionsRisk.max_loss(Decimal.new("2700"))
#=> %{max_loss: #Decimal<2700>, risk_model: :premium_only, limited_downside: true}

# calculate_total_exposure(legs) -> per-leg notionals + total_exposure
OptionsRisk.calculate_total_exposure(%{
  spot_notional: Decimal.new("60000"),
  perp_notional: Decimal.new("-60000"),
  options_notional: Decimal.new("2700"),
  margin_debt: Decimal.new("1800")
})
#=> %{spot_notional: #Decimal<60000>, total_exposure: #Decimal<124500>, ...}

# monitor_margin_bridge_health(params, opts) -> health map
OptionsRisk.monitor_margin_bridge_health(%{
  initial_margin: Decimal.new("6000"),
  option_premium: Decimal.new("2700"),
  capital: Decimal.new("60000"),
  available_margin: Decimal.new("2025"),
  daily_burn: Decimal.new("45")
})
#=> %{margin_ratio: #Decimal<0.145>, runway_days: #Decimal<45>, health_status: :healthy}
DeltaCalc.Pnl
Position PnL, return-on-equity, and fee/funding-adjusted breakeven math.
# unrealized_pnl(params) -> Decimal
Pnl.unrealized_pnl(%{
  entry_price: Decimal.new("50000"),
  mark_price: Decimal.new("51000"),
  size: Decimal.new("2"),
  side: :long
})
#=> #Decimal<2000.00000000>

# realized_pnl(params) -> Decimal (fees + accrued funding netted)
Pnl.realized_pnl(%{
  entry_price: Decimal.new("50000"),
  exit_price: Decimal.new("52000"),
  size: Decimal.new("2"),
  side: :long,
  open_fee_rate: Decimal.new("0.0004"),
  close_fee_rate: Decimal.new("0.0002"),
  accrued_funding: Decimal.new("15")
})
#=> #Decimal<...>

# roe(params) -> Decimal
Pnl.roe(%{pnl: Decimal.new("400"), margin: Decimal.new("1000")})
#=> #Decimal<40.00000000>

# breakeven(params) -> Decimal
Pnl.breakeven(%{
  entry_price: Decimal.new("50000"),
  size: Decimal.new("2"),
  open_fee_rate: Decimal.new("0.0004"),
  close_fee_rate: Decimal.new("0.0002"),
  side: :long
})
#=> #Decimal<...>
DeltaCalc.DeltaNeutral
Net delta aggregation and rebalance sizing from exchange-supplied position deltas.
positions = [
  %{kind: :spot, size: Decimal.new("1.5"), side: :long},
  %{kind: :perp, size: Decimal.new("1.0"), side: :short},
  %{kind: :option, delta: Decimal.new("0.35")}
]

# net_delta(positions) -> Decimal
DeltaNeutral.net_delta(positions)
#=> #Decimal<0.85000000>

# rebalance_to_neutral(positions | params) -> rebalance map
DeltaNeutral.rebalance_to_neutral(positions)
#=> %{
#     net_delta: #Decimal<0.85000000>,
#     within_tolerance: false,
#     side: :short,
#     size: #Decimal<0.85000000>,
#     instrument: :perp,
#     signed_hedge: #Decimal<-0.85000000>
#   }
Base-numeraire math for inverse perps, options, covered-call coverage, and risk targets:
# base_numeraire_exposure(params) -> {:ok, Decimal} | {:error, reason}
DeltaNeutral.base_numeraire_exposure(%{
  kind: :inverse_perpetual,
  quantity: %{unit: :usd_notional, value: Decimal.new("12000")},
  mark: Decimal.new("3000")
})
#=> {:ok, #Decimal<4>}

DeltaNeutral.base_numeraire_exposure(%{
  kind: :option,
  quantity: %{unit: :base_currency, value: Decimal.new("1")},
  delta: %{semantic: :black_scholes, value: Decimal.new("0.40")},
  mark: %{unit: :quote_currency, value: Decimal.new("100"), spot_price: Decimal.new("2000")}
})
#=> {:ok, #Decimal<0.35>}   # 1 x (0.40 - 100/2000); ambiguous shapes return named errors

# settlement_coverage(params) -> {:ok, coverage map} | {:error, reason}
DeltaNeutral.settlement_coverage(%{
  eligible_base: Decimal.new("10"),
  existing_short_call_obligations: Decimal.new("2"),
  other_reservations: Decimal.new("0"),
  pending_sell_reservations: Decimal.new("0"),
  proposed_short_call_obligation: Decimal.new("5")
})
#=> {:ok, %{total_obligation: #Decimal<7>, remaining_capacity: #Decimal<3>,
#           uncovered_amount: #Decimal<0>, fully_covered: true, ...}}

# risk_target(params) -> {:ok, target map} | {:error, reason}
# Coverage never implies neutrality: fully_covered does not mean within_target.
DeltaNeutral.risk_target(%{
  base_numeraire_exposure: Decimal.new("0.65"),
  target_exposure: Decimal.new("0"),
  tolerance: Decimal.new("0.1")
})
#=> {:ok, %{residual_exposure: #Decimal<0.65>, within_target: false, ...}}
DeltaCalc.PortfolioMargin
Combined maintenance margin, netted liquidation price, and margin usage for a position book.
account = %{
  equity: Decimal.new("1000"),
  positions: [
    %{side: :long, quantity: Decimal.new("3"), mark_price: Decimal.new("3000"), mmr: Decimal.new("0.005")},
    %{side: :short, quantity: Decimal.new("1"), mark_price: Decimal.new("3000"), mmr: Decimal.new("0.005")}
  ]
}

# combined_maintenance_margin(account) -> Decimal
PortfolioMargin.combined_maintenance_margin(account)
#=> #Decimal<30.00000000>

# portfolio_liquidation_price(account) -> Decimal | nil
PortfolioMargin.portfolio_liquidation_price(account)
#=> #Decimal<2512.56281407>

# margin_usage(account) -> %{used, available, usage_pct}
PortfolioMargin.margin_usage(account)
#=> %{used: #Decimal<30.00000000>, available: #Decimal<970.00000000>, usage_pct: #Decimal<3.00000000>}
DeltaCalc.StressScenario
Price-shock scenarios and cascade liquidation simulation across a portfolio-margin book.
account = %{
  equity: Decimal.new("1000"),
  positions: [
    %{id: :btc_long, side: :long, quantity: Decimal.new("3"), mark_price: Decimal.new("3000"), mmr: Decimal.new("0.005")},
    %{id: :btc_short, side: :short, quantity: Decimal.new("1"), mark_price: Decimal.new("3000"), mmr: Decimal.new("0.005")}
  ]
}

# apply_shock(account, shock_pct) -> shock result map
StressScenario.apply_shock(account, Decimal.new("-10"))
#=> %{
#     shock_pct: #Decimal<-10>,
#     equity: #Decimal<400.00000000>,
#     positions: [...],
#     portfolio_margin: #Decimal<27.00000000>,
#     liquidation_price: #Decimal<...>
#   }

# cascade(account, shock_pct) -> cascade result map
StressScenario.cascade(account, Decimal.new("-20"))
#=> %{
#     shock_pct: #Decimal<-20>,
#     liquidated_positions: [:btc_long],
#     margin_call: #Decimal<224.00000000>,
#     survives?: true
#   }
DeltaCalc.Fees
Effective entry/exit prices, roundtrip cost, and funding-adjusted breakeven.
# effective_entry(fill_price, params) -> Decimal
Fees.effective_entry(Decimal.new("50000"), %{
  fee_rate: Decimal.new("0.0004"),
  slippage_bps: Decimal.new("10"),
  side: :long
})
#=> #Decimal<50070.00000000>

# effective_exit(fill_price, params) -> Decimal
Fees.effective_exit(Decimal.new("50000"), %{fee_rate: Decimal.new("0.0004"), side: :long})
#=> #Decimal<49980.00000000>

# roundtrip_cost(params) -> Decimal
Fees.roundtrip_cost(%{
  notional: Decimal.new("10000"),
  open_fee_rate: Decimal.new("0.0004"),
  close_fee_rate: Decimal.new("0.0002")
})
#=> #Decimal<6.00000000>

# funding_adjusted_breakeven(entry_price, params, accrued_funding) -> Decimal
Fees.funding_adjusted_breakeven(
  Decimal.new("50000"),
  %{size: Decimal.new("2"), open_fee_rate: Decimal.new("0.0004"), close_fee_rate: Decimal.new("0.0002"), side: :long},
  Decimal.new("0")
)
#=> #Decimal<...>
DeltaCalc.Carry
Basis yield, break-even funding, and net carry for spot/perp hedge profitability.
# basis(spot_price, perp_price) -> Decimal (instantaneous premium/discount, not annualized)
Carry.basis(Decimal.new("60000"), Decimal.new("60600"))
#=> #Decimal<1.00000000>

# breakeven_funding(params) -> Decimal (per-period rate)
Carry.breakeven_funding(%{
  spot_price: Decimal.new("60000"),
  perp_price: Decimal.new("60600"),
  holding_days: 30
})
#=> #Decimal<-0.00011111>

# net_carry(params) -> carry decision map
Carry.net_carry(%{
  spot_price: Decimal.new("60000"),
  perp_price: Decimal.new("60600"),
  funding_rate: Decimal.new("0.0001"),
  holding_days: 30
})
#=> %{
#     basis: #Decimal<1.00000000>,
#     basis_yield: #Decimal<1.00000000>,
#     funding_yield: #Decimal<0.90000000>,
#     net_yield: #Decimal<1.90000000>,
#     breakeven_funding: #Decimal<-0.00011111>,
#     profitable?: true
#   }
Agent surface
Every public function carries an api/3 declaration (via Descripex) for agent discovery.
# JSON-serializable manifest of the full API
DeltaCalc.Manifest.build()

# MCP tool definitions for trading agents
DeltaCalc.Manifest.tools()

# Static export
mix descripex.manifest --pretty
Provenance
Extracted from TradingDashboard.Risk.* (the Calc/Presets/DCAPlanner/PositionCalculator
modules) plus the pure hedging formulas from its Portfolio context. The original modules carry
~100 unit + StreamData property tests, ported alongside the code.
Development
mix deps.get
mix test            # or: mix test.json
mix doctor          # 100% @doc + @spec on public API
mix docs              # ex_doc HTML output
mix descripex.manifest --pretty
mix precommit       # format + credo + doctor + tests
mix precommit.full  # + dialyzer



  

    Changelog

Release-level history for completed roadmap phases. The per-task delivery ledger remains in
roadmap/tasks.toml; upcoming work is in ROADMAP.md.
0.3.0 - 2026-08-10
Completes milestones v0_3 (consumer decision primitives) and v0_4 (base-numeraire
covered-call math).
	Split the Calc god-module along cohesion seams into DeltaCalc.Leverage, Liquidation,
Allocation, Safety, and Quantization (DCA-ladder logic moved to DCAPlanner).
DeltaCalc.Calc remains as an undocumented compatibility façade delegating all 11 previous
public functions; the agent manifest advertises the extracted modules instead.
	Breaking: moved rounding to explicit caller-controlled output boundaries — generic
price/rate/percentage/ratio math no longer quantizes internally and returns full active
Decimal.Context precision (34 under decimal 3.x). OptionLadder strike rounding takes
caller :strike_increment + :rounding_mode; whole-day rounding in FundingProjection/
MarginBridge is documented as intrinsic. Calc.quantize/1 remains only as the documented
eight-place legacy compatibility boundary.
	Advertised every exact Decimal money/price/rate :value input as a canonical JSON-string
contract across all calculation modules (matching the DeltaCalc.Decimal coercion boundary);
a manifest-wide CI invariant now rejects any MCP input schema advertising {"type": "number"}.
	Made Calc.multi_leg_position public and side-aware (side defaults to :long), so short
multi-leg positions reach the existing side-aware math through a documented API.
	Added base-numeraire math to DeltaCalc.DeltaNeutral: inverse-perp exposure, settlement-period
net-delta handling, covered-call coverage (capacity/uncovered reporting without implying
approval), and risk-target checks.
	Breaking: DeltaCalc.PositionCalculator.calculate_position/2 (removed) is now
DeltaCalc.PositionCalculator.calculate_position/1 —
the unused fee_rate input (fee modeling belongs to DeltaCalc.Fees) and the echoed risk-mode
config were removed, so the API no longer advertises inputs that don't affect the calculation.
Calc.dca_ladder now actually applies the advertised mark_buffer to every intermediate and
final liquidation MMR (zero preserves prior results).
	Removed baked-in venue risk constants from generic margin/liquidation math: Calc takes a
caller-supplied MMR tier schedule (:mmr_schedule), and MarginBridge.check_kill_switch
compares a per-period funding rate scaled by caller-supplied cadence against an overridable
daily threshold. Defaults are documented conventions, not venue truths.
	Registered DeltaCalc.Decimal (the shared input-coercion boundary from task 39) in the
agent manifest with api() annotations for cast/1 and cast!/1, and hardened the
manifest-consistency suite: every publicly documented lib/delta_calc/ module must now be
registered — a documented module without api() coverage fails CI instead of silently
missing from the agent surface.
	Added DeltaCalc.describe/0..2 — progressive disclosure over the manifest registry, so an
agent narrows from library to module to function without reading source.
	Breaking: renamed DeltaCalc.PnL (unbackticked: the module no longer exists, and an
ex_doc autolink would try to load it) to DeltaCalc.Pnl. Descripex derives discovery short
names with Macro.underscore/1, which split the internal capital into "pn_l"; the module
now resolves as "pnl". Function names and signatures are unchanged.

Phase 1: Extraction
	Extracted the retired TradingDashboard calculation engine into a standalone, headless
DeltaCalc library with Decimal arithmetic, tests, documentation, and agent discovery.

Phase 2: Calc primitives
	Added the dashboard-facing funding, hedging, account, concentration, margin-bridge,
funding-projection, option-ladder, and options-risk calculation primitives.



  

    LICENSE


MIT License

Copyright (c) 2026 ZenHive

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    
DeltaCalc 
    



      
Pure-Decimal calculation engine for leveraged crypto trading.
Salvaged from the retired TradingDashboard app (TradingDashboard.Risk.* +
the hedging formulas in its Portfolio context) into a standalone, headless
library so the rebuild does not reinvent the math. Every function is a pure
value-in / value-out Decimal computation — no Ecto, no Phoenix, no I/O.
Modules
	DeltaCalc.Leverage — effective leverage, position sizing, and multi-leg aggregation.
	DeltaCalc.Liquidation — simplified long/short liquidation estimates.
	DeltaCalc.Allocation — subaccount allocation envelopes.
	DeltaCalc.Safety — safety scoring and before/after DCA comparisons.
	DeltaCalc.Presets — default risk modes, black-swan thresholds, DCA preset.
	DeltaCalc.DCAPlanner — DCA ladder math, presets, and orchestration.
	DeltaCalc.Quantization — retired-dashboard output compatibility.
	DeltaCalc.Calc (undocumented) — compatibility façade over these focused modules.
	DeltaCalc.PositionCalculator — full position-sizing pipeline
(takes a plain config map; decoupled from LiveView assigns).
	DeltaCalc.Hedging — pure spot-hedging formulas: required CEX balance,
hedge coverage ratio, rebalance threshold, snapshot deltas.

Agent surface
Every manifest module's public function is annotated with an api/3 declaration (via
Descripex), so the engine is discoverable and callable by AI agents (__api__/0, JSON Schema, MCP
tools via Descripex.MCP.tools/1, aggregated by DeltaCalc.Manifest). A trading
agent can plan a position or size a hedge by calling DeltaCalc as a tool.
Manifest
DeltaCalc.Manifest.build/0 aggregates the full agent surface; DeltaCalc.Manifest.tools/0
exposes the same APIs as MCP tool definitions for trading agents.
Discovery
describe/0..2 is the progressive-disclosure entry point over the same module list —
an agent narrows from library to module to function without reading source:
DeltaCalc.describe()                          # L1: every module, namespace, function count
DeltaCalc.describe("hedging")                 # L2: that module's functions, arity, spec
DeltaCalc.describe("hedging", :check_hedge_coverage)   # L3: params, kinds, returns, errors
Short names are the module's last segment underscored (DeltaCalc.DCAPlanner →
"dca_planner"), accepted as a string or an atom; the full module atom works too.

      


      
        Summary


  
    Functions
  


    
      
        __descripex_modules__()

      


        Return the list of modules registered with this library.



    


    
      
        describe()

      


        Return a Level 1 overview of all modules in this library.



    


    
      
        describe(mod_or_short)

      


        Return Level 2 function list for a module (by full atom, or short name as string or atom).



    


    
      
        describe(mod_or_short, func_name)

      


        Return Level 3 function detail (or nil if not found).



    





      


      
        Functions


        


  
    
      
    
    
      __descripex_modules__()



        
          
        

    

  


  

      

          @spec __descripex_modules__() :: [module()]


      


Return the list of modules registered with this library.

  



  
    
      
    
    
      describe()



        
          
        

    

  


  

      

          @spec describe() :: [map()]


      


Return a Level 1 overview of all modules in this library.

  



  
    
      
    
    
      describe(mod_or_short)



        
          
        

    

  


  

      

          @spec describe(module() | atom() | String.t()) :: [map()]


      


Return Level 2 function list for a module (by full atom, or short name as string or atom).

  



  
    
      
    
    
      describe(mod_or_short, func_name)



        
          
        

    

  


  

      

          @spec describe(module() | atom() | String.t(), atom()) :: map() | nil


      


Return Level 3 function detail (or nil if not found).

  


        

      


  

    
DeltaCalc.AccountMetrics 
    



      
Per-account liquidation, leverage, and margin-usage metrics.
This module is pure calculation glue around DeltaCalc.Leverage, DeltaCalc.Liquidation,
and DeltaCalc.Safety; callers own account isolation, alert thresholds, exchange state,
and persistence.
API Functions
	Function	Arity	Description	Param Kinds
	margin_usage_pct	2	Calculate margin used as a percentage of account equity.	margin_used: value, equity: value
	calculate	2	Calculate per-account liquidation, leverage, margin usage, and safety metrics.	account: value, opts: value


      


      
        Summary


  
    Types
  


    
      
        account()

      


        Per-account inputs required for risk metric calculation.



    


    
      
        metrics()

      


        Calculated account risk metrics.



    


    
      
        side()

      


        Position side for account liquidation calculations.



    





  
    Functions
  


    
      
        calculate(account, opts \\ %{})

      


        Return account-level risk metrics for one isolated account.



    


    
      
        margin_usage_pct(margin_used, equity)

      


        Return margin_used / equity * 100, or zero when equity is not positive.



    





      


      
        Types


        


  
    
      
    
    
      account()



        
          
        

    

  


  

      

          @type account() :: %{
  entry_price: Decimal.t(),
  notional: Decimal.t(),
  equity: Decimal.t(),
  margin_used: Decimal.t(),
  mmr_total: Decimal.t(),
  side: side(),
  swan_pct: Decimal.t()
}


      


Per-account inputs required for risk metric calculation.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

          @type metrics() :: %{
  effective_leverage: Decimal.t(),
  liquidation_price: Decimal.t(),
  liquidation_distance_pct: Decimal.t(),
  margin_usage_pct: Decimal.t(),
  safety: map()
}


      


Calculated account risk metrics.

  



  
    
      
    
    
      side()



        
          
        

    

  


  

      

          @type side() :: :long | :short


      


Position side for account liquidation calculations.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      calculate(account, opts \\ %{})



        
          
        

    

  


  

      

          @spec calculate(account(), map()) :: metrics() | {:error, atom()}


      


Return account-level risk metrics for one isolated account.
:safety_cfg in opts is passed through to DeltaCalc.Safety.safety/5.

  



  
    
      
    
    
      margin_usage_pct(margin_used, equity)



        
          
        

    

  


  

      

          @spec margin_usage_pct(Decimal.t(), Decimal.t()) :: Decimal.t()


      


Return margin_used / equity * 100, or zero when equity is not positive.

  


        

      


  

    
DeltaCalc.Allocation 
    



      
Subaccount allocation-envelope calculations.
API Functions
	Function	Arity	Description	Param Kinds
	allocate	5	Compute subaccount equity envelope from mode configuration.	aum: value, mode_cfg: value, assets: value, weights: value, per_sub_cap_pct: value


      


      
        Summary


  
    Functions
  


    
      
        allocate(aum, mode_cfg, assets, weights, per_sub_cap_pct)

      


        Compute subaccount equity envelope from mode configuration.



    





      


      
        Functions


        


  
    
      
    
    
      allocate(aum, mode_cfg, assets, weights, per_sub_cap_pct)



        
          
        

    

  


  

      

          @spec allocate(Decimal.t(), map(), [atom()], map(), Decimal.t()) :: map()


      


Compute subaccount equity envelope from mode configuration.
Parameters
	aum - Assets under management as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	mode_cfg - Mode config with :pct and :cap as canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	assets - Asset symbols (interface compatibility) (value)
	weights - Asset weight map (interface compatibility). Exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	per_sub_cap_pct - Per-subaccount capital percentage (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)

Returns
Map with :sub_eq, :init_margin, :reserve, :leftover Decimal fields (map)
# descripex:contract
%{
  params: %{
    aum: %{
      description: "Assets under management as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    mode_cfg: %{
      description: "Mode config with :pct and :cap as canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "cap" => %{"type" => "string"},
          "pct" => %{"type" => "string"}
        },
        "required" => ["pct", "cap"],
        "type" => "object"
      }
    },
    assets: %{
      description: "Asset symbols (interface compatibility)",
      kind: :value,
      schema: %{"items" => %{"type" => "string"}, "type" => "array"}
    },
    weights: %{
      description: "Asset weight map (interface compatibility). Exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "object"}
    },
    per_sub_cap_pct: %{
      description: "Per-subaccount capital percentage (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :map,
    description: "Map with :sub_eq, :init_margin, :reserve, :leftover Decimal fields"
  }
}

  


        

      


  

    
DeltaCalc.Carry 
    



      
Basis and funding carry math for spot/perp hedge profitability decisions.
Yield semantics:
	basis/2 is an instantaneous premium or discount (stock): (perp - spot) / spot * 100.
	basis_yield/1 (private) is the one-time basis capture over the hold — equal to basis/2
at entry, not time-prorated.
	funding_yield/1 sums per-period funding rates over holding_days (flow).

net_yield adds the one-time basis stock to accumulated funding flow so both terms are
percentages over the same holding window.
All inputs are caller-supplied values. This module performs no exchange access,
persistence, or portfolio state lookup.
API Functions
	Function	Arity	Description	Param Kinds
	net_carry	1	Combine funding income or cost with basis yield over a holding period.	params: value
	breakeven_funding	1	Calculate the per-period funding rate where basis-adjusted carry is zero.	params: value
	basis	2	Calculate spot/perp basis as an instantaneous percentage premium or discount.	spot_price: value, perp_price: value


      


      
        Summary


  
    Types
  


    
      
        carry_params()

      


        Inputs shared by carry calculations.



    


    
      
        carry_result()

      


        Net carry decision output as percentage yields.



    


    
      
        decimal_input()

      


    





  
    Functions
  


    
      
        basis(spot_price, perp_price)

      


        Return (perp_price - spot_price) / spot_price * 100, or zero when spot is not positive.



    


    
      
        breakeven_funding(params)

      


        Return the per-period funding rate that exactly offsets basis yield over the hold.



    


    
      
        net_carry(params)

      


        Return basis, funding, net yield, break-even rate, and profitability for a hedge.



    





      


      
        Types


        


  
    
      
    
    
      carry_params()



        
          
        

    

  


  

      

          @type carry_params() :: %{
  :spot_price => decimal_input(),
  :perp_price => decimal_input(),
  optional(:funding_rate) => decimal_input(),
  optional(:holding_days) => pos_integer() | Decimal.t(),
  optional(:periods_per_day) => pos_integer() | Decimal.t()
}


      


Inputs shared by carry calculations.

  



  
    
      
    
    
      carry_result()



        
          
        

    

  


  

      

          @type carry_result() :: %{
  basis: Decimal.t(),
  basis_yield: Decimal.t(),
  funding_yield: Decimal.t(),
  net_yield: Decimal.t(),
  breakeven_funding: Decimal.t(),
  profitable?: boolean()
}


      


Net carry decision output as percentage yields.

  



  
    
      
    
    
      decimal_input()



        
          
        

    

  


  

      

          @type decimal_input() :: DeltaCalc.Decimal.input()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      basis(spot_price, perp_price)



        
          
        

    

  


  

      

          @spec basis(decimal_input(), decimal_input()) :: Decimal.t()


      


Return (perp_price - spot_price) / spot_price * 100, or zero when spot is not positive.

  



  
    
      
    
    
      breakeven_funding(params)



        
          
        

    

  


  

      

          @spec breakeven_funding(carry_params()) :: Decimal.t()


      


Return the per-period funding rate that exactly offsets basis yield over the hold.

  



  
    
      
    
    
      net_carry(params)



        
          
        

    

  


  

      

          @spec net_carry(carry_params()) :: carry_result()


      


Return basis, funding, net yield, break-even rate, and profitability for a hedge.

  


        

      


  

    
DeltaCalc.Concentration 
    



      
Concentration-risk primitives for portfolio asset weights.
HHI is returned on the normalized 0-1 scale: equal weights move toward 0 and
a single-asset portfolio returns 1.
API Functions
	Function	Arity	Description	Param Kinds
	hhi	1	Calculate Herfindahl-Hirschman Index over asset weights.	weights: value


      


      
        Summary


  
    Types
  


    
      
        weight_input()

      


    





  
    Functions
  


    
      
        hhi(weights)

      


        Return the normalized HHI: sum((weight / total_weight)^2).



    





      


      
        Types


        


  
    
      
    
    
      weight_input()



        
          
        

    

  


  

      

          @type weight_input() :: %{optional(term()) => Decimal.t()} | [Decimal.t()]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      hhi(weights)



        
          
        

    

  


  

      

          @spec hhi(weight_input()) :: Decimal.t()


      


Return the normalized HHI: sum((weight / total_weight)^2).

  


        

      


  

    
DeltaCalc.DCAPlanner 
    



      
DCA ladder planning and strategy management.
Builds defensive and aggressive DCA presets, calculates reserve-funded ladder steps,
and enhances those steps with portfolio metrics.
API Functions
	Function	Arity	Description	Param Kinds
	enhance_dca_steps	5	Enhance DCA steps with leverage-to-AUM and black swan safety metrics.	steps: value, aum: value, black_swan_pct: value, entry_price: value, side: value
	build_aggressive_preset	3	Build aggressive DCA preset from user configuration or defaults.	params: value, entry_price: value, side: value
	build_defensive_preset	3	Build defensive DCA preset from user configuration or defaults.	params: value, entry_price: value, side: value
	calculate_dca_ladder	1	Calculate defensive and aggressive DCA ladder results when reserve is available.	dca_params: value
	convert_ladder_for_short	1	Convert a long DCA ladder preset to a short preset.	long_preset: value
	dca_ladder	8	Calculate DCA ladder steps using reserve allocation.	position: value, reserve: value, entry_price: value, ui_lev: value, ladder_preset: value, side: value, mmr_rate: value, opts: value


      


      
        Summary


  
    Types
  


    
      
        dca_params()

      


    


    
      
        dca_preset()

      


    


    
      
        dca_result()

      


    


    
      
        dca_step()

      


    


    
      
        mmr_schedule()

      


    





  
    Functions
  


    
      
        build_aggressive_preset(params, entry_price, side)

      


        Build aggressive DCA preset from user configuration or defaults.



    


    
      
        build_defensive_preset(params, entry_price, side)

      


        Build defensive DCA preset from user configuration or defaults.



    


    
      
        calculate_dca_ladder(dca_params)

      


        Calculates DCA ladder results if reserve is available and DCA is enabled.



    


    
      
        convert_ladder_for_short(long_preset)

      


        Convert a long DCA ladder preset to a short preset.



    


    
      
        dca_ladder(position, reserve, entry_price, ui_lev, ladder_preset, side, mmr_rate, opts \\ [])

      


        Calculate DCA ladder steps using reserve allocation.



    


    
      
        enhance_dca_steps(steps, aum, black_swan_pct, entry_price, side)

      


        Enhance DCA steps with additional risk and portfolio metrics.



    





      


      
        Types


        


  
    
      
    
    
      dca_params()



        
          
        

    

  


  

      

          @type dca_params() :: %{
  params: map(),
  position_with_tokens: map(),
  dca_reserve: Decimal.t(),
  entry_price: Decimal.t(),
  ui_leverage: Decimal.t(),
  side: :long | :short,
  mmr_rate: Decimal.t(),
  mark_buffer: Decimal.t(),
  aum: Decimal.t(),
  black_swan_pct: Decimal.t()
}


      



  



  
    
      
    
    
      dca_preset()



        
          
        

    

  


  

      

          @type dca_preset() :: [{Decimal.t(), Decimal.t()}]


      



  



  
    
      
    
    
      dca_result()



        
          
        

    

  


  

      

          @type dca_result() :: %{optional(:defensive) => map(), optional(:aggressive) => map()}


      



  



  
    
      
    
    
      dca_step()



        
          
        

    

  


  

      

          @type dca_step() :: map()


      



  



  
    
      
    
    
      mmr_schedule()



        
          
        

    

  


  

      

          @type mmr_schedule() :: [{DeltaCalc.Decimal.input(), DeltaCalc.Decimal.input()}]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build_aggressive_preset(params, entry_price, side)



        
          
        

    

  


  

      

          @spec build_aggressive_preset(map(), Decimal.t(), :long | :short) :: dca_preset()


      


Build aggressive DCA preset from user configuration or defaults.
Aggressive DCA goes with the current position direction:
	For longs: buy at higher prices (momentum trading)
	For shorts: buy at lower prices (momentum trading)

Parameters
	params: Parameters map containing DCA price and allocation configuration
	entry_price: Entry price for calculating price multipliers (Decimal)
	side: Position side (:long or :short)

Returns
List of {price_multiplier, allocation_decimal} tuples.
Examples
params = %{
  aggressive_prices: [Decimal.new("3150"), Decimal.new("3300")],
  dca_allocations: [Decimal.new("40"), Decimal.new("30")]
}

build_aggressive_preset(params, Decimal.new("3000"), :long)
#=> [{Decimal.new("1.05"), Decimal.new("0.40")}, {Decimal.new("1.10"), Decimal.new("0.30")}]

  



  
    
      
    
    
      build_defensive_preset(params, entry_price, side)



        
          
        

    

  


  

      

          @spec build_defensive_preset(map(), Decimal.t(), :long | :short) :: dca_preset()


      


Build defensive DCA preset from user configuration or defaults.
Defensive DCA goes against the current position direction:
	For longs: buy at lower prices (averaging down)
	For shorts: buy at higher prices (averaging up)

Parameters
	params: Parameters map containing DCA price and allocation configuration
	entry_price: Entry price for calculating price multipliers (Decimal)
	side: Position side (:long or :short)

Returns
List of {price_multiplier, allocation_decimal} tuples.
Examples
params = %{
  defensive_prices: [Decimal.new("2850"), Decimal.new("2700")],
  dca_allocations: [Decimal.new("40"), Decimal.new("30")]
}

build_defensive_preset(params, Decimal.new("3000"), :long)
#=> [{Decimal.new("0.95"), Decimal.new("0.40")}, {Decimal.new("0.90"), Decimal.new("0.30")}]

  



  
    
      
    
    
      calculate_dca_ladder(dca_params)



        
          
        

    

  


  

      

          @spec calculate_dca_ladder(dca_params()) :: dca_result() | nil


      


Calculates DCA ladder results if reserve is available and DCA is enabled.
Builds both defensive and aggressive DCA strategies and calculates complete
ladder results with enhanced step information including safety metrics.
Parameters
	dca_params: Map or struct containing all DCA parameters:	params: Validated parameters map containing DCA configuration
	position_with_tokens: Position map with tokens calculation
	dca_reserve: Available DCA reserve amount (Decimal)
	entry_price: Entry price for the position (Decimal)
	ui_leverage: UI leverage setting (Decimal)
	side: Position side (:long or :short)
	mmr_rate: Minimum margin requirement rate (Decimal)
	mark_buffer: Buffer added to the MMR used for liquidation calculations (Decimal)
	aum: Total Assets Under Management (Decimal)
	black_swan_pct: Black swan threshold as decimal (0-1)



Returns
Map with DCA ladder results, or nil if no DCA available:
	:defensive - Defensive DCA strategy results (if available)
	:aggressive - Aggressive DCA strategy results (if available)

Each strategy contains:
	:steps - List of enhanced DCA steps with safety metrics
	Other fields from dca_ladder/8 result

Examples
dca_params = %{
  params: %{
    dca_enabled: true,
    defensive_prices: [Decimal.new("2850"), Decimal.new("2700")],
    dca_allocations: [Decimal.new("30"), Decimal.new("30")]
  },
  position_with_tokens: position,
  dca_reserve: reserve,
  entry_price: entry,
  ui_leverage: leverage,
  side: :long,
  mmr_rate: mmr,
  mark_buffer: buffer,
  aum: aum,
  black_swan_pct: swan_pct
}

calculate_dca_ladder(dca_params)
#=> %{
#     defensive: %{steps: [...], final_avg_entry: ...},
#     aggressive: %{steps: [...], final_avg_entry: ...}
#   }

  



  
    
      
    
    
      convert_ladder_for_short(long_preset)



        
          
        

    

  


  

      

          @spec convert_ladder_for_short(list()) :: list()


      


Convert a long DCA ladder preset to a short preset.
Parameters
	long_preset - List of {price_mult, reserve_pct} pairs whose exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)

Returns
List of {price_mult, reserve_pct} tuples for shorts (list)
# descripex:contract
%{
  params: %{
    long_preset: %{
      description: "List of {price_mult, reserve_pct} pairs whose exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value
    }
  },
  returns: %{
    type: :list,
    description: "List of {price_mult, reserve_pct} tuples for shorts"
  }
}

  



    

  
    
      
    
    
      dca_ladder(position, reserve, entry_price, ui_lev, ladder_preset, side, mmr_rate, opts \\ [])



        
          
        

    

  


  

      

          @spec dca_ladder(
  map(),
  Decimal.t(),
  Decimal.t(),
  Decimal.t(),
  list(),
  :long | :short,
  Decimal.t(),
  keyword() | Decimal.t()
) :: map()


      


Calculate DCA ladder steps using reserve allocation.
Parameters
	position - Initial position with :notional and :eff_lev as canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	reserve - Reserve available for DCA as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	entry_price - Initial entry price as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	ui_lev - UI leverage for new positions as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	ladder_preset - List of side-specific {price_mult, reserve_pct} pairs whose exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer; multipliers are used as supplied (value)
	side - Position side (:long or :short) used for liquidation math (value)
	mmr_rate - Minimum margin requirement rate as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	opts - Optional :mark_buffer added to the applicable MMR and :mmr_schedule list of {minimum_notional, mmr_rate} tiers; exact values use canonical decimal strings and native Elixir callers may also pass Decimal or integer; the highest applicable threshold wins (default: [], value)

Returns
Map with steps, final_avg_entry, final_notional, final_liq, final_eff_lev (map)
# descripex:contract
%{
  params: %{
    position: %{
      description: "Initial position with :notional and :eff_lev as canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "eff_lev" => %{"type" => "string"},
          "notional" => %{"type" => "string"}
        },
        "required" => ["notional", "eff_lev"],
        "type" => "object"
      }
    },
    opts: %{
      default: [],
      description: "Optional `:mark_buffer` added to the applicable MMR and `:mmr_schedule` list of {minimum_notional, mmr_rate} tiers; exact values use canonical decimal strings and native Elixir callers may also pass Decimal or integer; the highest applicable threshold wins",
      kind: :value
    },
    side: %{
      description: "Position side (:long or :short) used for liquidation math",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    reserve: %{
      description: "Reserve available for DCA as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    ui_lev: %{
      description: "UI leverage for new positions as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    entry_price: %{
      description: "Initial entry price as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    ladder_preset: %{
      description: "List of side-specific {price_mult, reserve_pct} pairs whose exact values use canonical decimal strings; native Elixir callers may also pass Decimal or integer; multipliers are used as supplied",
      kind: :value
    },
    mmr_rate: %{
      description: "Minimum margin requirement rate as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :map,
    description: "Map with steps, final_avg_entry, final_notional, final_liq, final_eff_lev"
  }
}

  



  
    
      
    
    
      enhance_dca_steps(steps, aum, black_swan_pct, entry_price, side)



        
          
        

    

  


  

      

          @spec enhance_dca_steps(
  [dca_step()],
  Decimal.t(),
  Decimal.t(),
  Decimal.t(),
  :long | :short
) ::
  [dca_step()] | {:error, atom()}


      


Enhance DCA steps with additional risk and portfolio metrics.
Adds leverage-to-AUM ratios and black swan safety checks to each DCA step
for comprehensive risk assessment at each ladder level.
Parameters
	steps: List of DCA steps from dca_ladder/8
	aum: Total Assets Under Management (Decimal)
	black_swan_pct: Black swan threshold as decimal (0-1)
	entry_price: Entry price (Decimal)
	side: Position side (:long or :short)

Returns
Enhanced list of DCA steps with additional fields:
	:leverage_to_aum - Cumulative position size as percentage of total AUM
	:passes_black_swan - Whether this step's liquidation passes black swan test
	:black_swan_price - Black swan price level for reference

Examples
steps = [%{cumulative_notional: Decimal.new("1000"), new_liq: Decimal.new("2800"), ...}]

enhance_dca_steps(steps, Decimal.new("50000"), Decimal.new("0.15"), Decimal.new("3000"), :long)
#=> [%{..., leverage_to_aum: Decimal.new("0.02"), passes_black_swan: true, ...}]

  


        

      


  

    
DeltaCalc.Decimal 
    



      
Exact input coercion for DeltaCalc's Decimal calculations.
Accepted inputs are existing Decimal values, integers, and complete decimal
strings. Floats are rejected because they cannot represent arbitrary decimal
values exactly.
API Functions
	Function	Arity	Description	Param Kinds
	cast!	1	Cast an exact input to Decimal, raising on invalid input.	value: value
	cast	1	Cast an exact input (Decimal, integer, or complete decimal string) to Decimal.	value: value


      


      
        Summary


  
    Types
  


    
      
        cast_error()

      


        The reason returned when a value is not an exact Decimal input.



    


    
      
        input()

      


        An exact value accepted by DeltaCalc's calculation boundaries.



    





  
    Functions
  


    
      
        cast(value)

      


        Cast an exact input to Decimal or return a tagged error.



    


    
      
        cast!(value)

      


        Cast an exact input to Decimal or raise ArgumentError.



    





      


      
        Types


        


  
    
      
    
    
      cast_error()



        
          
        

    

  


  

      

          @type cast_error() :: :invalid_decimal


      


The reason returned when a value is not an exact Decimal input.

  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

          @type input() :: Decimal.t() | integer() | String.t()


      


An exact value accepted by DeltaCalc's calculation boundaries.

  


        

      

      
        Functions


        


  
    
      
    
    
      cast(value)



        
          
        

    

  


  

      

          @spec cast(term()) :: {:ok, Decimal.t()} | {:error, cast_error()}


      


Cast an exact input to Decimal or return a tagged error.

  



  
    
      
    
    
      cast!(value)



        
          
        

    

  


  

      

          @spec cast!(term()) :: Decimal.t()


      


Cast an exact input to Decimal or raise ArgumentError.

  


        

      


  

    
DeltaCalc.DeltaNeutral 
    



      
Base-numeraire exposure, settlement coverage, and delta-neutral rebalance math.
Tagged option and inverse-perpetual inputs preserve provider unit semantics.
Coverage and risk-target evaluation remain separate calculations and never
produce an approval decision. This module does not price options or compute Greeks.
API Functions
	Function	Arity	Description	Param Kinds
	rebalance_to_neutral	1	Compute the hedge leg needed to flatten net delta within a tolerance.	params: value
	net_delta	1	Aggregate signed delta exposure across spot, perp, and option positions.	positions: value
	risk_target	1	Evaluate signed base-numeraire exposure against a caller-supplied target and tolerance.	params: value
	settlement_coverage	1	Calculate covered-call settlement capacity from caller-classified, disjoint base amounts.	params: value
	base_numeraire_exposure	1	Calculate signed base exposure from explicitly tagged option or inverse-perpetual facts.	params: value


      


      
        Summary


  
    Types
  


    
      
        calculation_error()

      


    


    
      
        coverage_params()

      


    


    
      
        coverage_result()

      


    


    
      
        exposure_error()

      


    


    
      
        exposure_params()

      


    


    
      
        position()

      


    


    
      
        position_kind()

      


    


    
      
        position_side()

      


    


    
      
        rebalance_params()

      


    


    
      
        rebalance_result()

      


    


    
      
        risk_target_params()

      


    


    
      
        risk_target_result()

      


    





  
    Functions
  


    
      
        base_numeraire_exposure(params)

      


        Return signed base exposure from one explicitly tagged option or inverse-perpetual input.



    


    
      
        net_delta(positions)

      


        Sum signed delta exposure across positions.



    


    
      
        rebalance_to_neutral(positions)

      


        Return the hedge adjustment to bring net delta to ~0 within tolerance.



    


    
      
        risk_target(arg1)

      


        Return the signed residual from a target and whether it is within absolute tolerance.



    


    
      
        settlement_coverage(arg1)

      


        Return settlement capacity after existing disjoint reservations and a proposed obligation.



    





      


      
        Types


        


  
    
      
    
    
      calculation_error()



        
          
        

    

  


  

      

          @type calculation_error() ::
  exposure_error()
  | :invalid_coverage_shape
  | :invalid_risk_target_shape
  | :negative_coverage_amount


      



  



  
    
      
    
    
      coverage_params()



        
          
        

    

  


  

      

          @type coverage_params() :: %{
  eligible_base: DeltaCalc.Decimal.input(),
  existing_short_call_obligations: DeltaCalc.Decimal.input(),
  pending_sell_reservations: DeltaCalc.Decimal.input(),
  other_reservations: DeltaCalc.Decimal.input(),
  proposed_short_call_obligation: DeltaCalc.Decimal.input()
}


      



  



  
    
      
    
    
      coverage_result()



        
          
        

    

  


  

      

          @type coverage_result() :: %{
  eligible_base: Decimal.t(),
  existing_reservations: %{
    short_call_obligations: Decimal.t(),
    pending_sell_reservations: Decimal.t(),
    other_reservations: Decimal.t(),
    total: Decimal.t()
  },
  proposed_short_call_obligation: Decimal.t(),
  total_obligation: Decimal.t(),
  remaining_capacity: Decimal.t(),
  uncovered_amount: Decimal.t(),
  fully_covered: boolean()
}


      



  



  
    
      
    
    
      exposure_error()



        
          
        

    

  


  

      

          @type exposure_error() ::
  :ambiguous_settlement_input
  | :invalid_decimal
  | :invalid_delta_shape
  | :invalid_mark_shape
  | :invalid_quantity_shape
  | :mixed_delta_shape
  | :mixed_mark_shape
  | :mixed_quantity_shape
  | :non_positive_mark
  | :non_positive_spot
  | :unsupported_delta_semantic
  | :unsupported_exposure_kind
  | :unsupported_exposure_period
  | :unsupported_mark_unit
  | :unsupported_quantity_unit
  | :untagged_delta_semantic
  | :untagged_exposure_kind
  | :untagged_mark_unit
  | :untagged_quantity_unit


      



  



  
    
      
    
    
      exposure_params()



        
          
        

    

  


  

      

          @type exposure_params() :: map()


      



  



  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @type position() :: %{
  :kind => position_kind(),
  optional(:size) => DeltaCalc.Decimal.input(),
  optional(:notional) => DeltaCalc.Decimal.input(),
  optional(:side) => position_side(),
  optional(:delta) => DeltaCalc.Decimal.input()
}


      



  



  
    
      
    
    
      position_kind()



        
          
        

    

  


  

      

          @type position_kind() :: :spot | :perp | :option


      



  



  
    
      
    
    
      position_side()



        
          
        

    

  


  

      

          @type position_side() :: :long | :short


      



  



  
    
      
    
    
      rebalance_params()



        
          
        

    

  


  

      

          @type rebalance_params() :: %{
  :positions => [position()],
  optional(:tolerance) => DeltaCalc.Decimal.input(),
  optional(:instrument) => :spot | :perp
}


      



  



  
    
      
    
    
      rebalance_result()



        
          
        

    

  


  

      

          @type rebalance_result() :: %{
  net_delta: Decimal.t(),
  within_tolerance: boolean(),
  side: :long | :short | :none,
  size: Decimal.t(),
  instrument: :spot | :perp,
  signed_hedge: Decimal.t()
}


      



  



  
    
      
    
    
      risk_target_params()



        
          
        

    

  


  

      

          @type risk_target_params() :: %{
  base_numeraire_exposure: DeltaCalc.Decimal.input(),
  target_exposure: DeltaCalc.Decimal.input(),
  tolerance: DeltaCalc.Decimal.input()
}


      



  



  
    
      
    
    
      risk_target_result()



        
          
        

    

  


  

      

          @type risk_target_result() :: %{
  base_numeraire_exposure: Decimal.t(),
  target_exposure: Decimal.t(),
  tolerance: Decimal.t(),
  residual_exposure: Decimal.t(),
  within_target: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      base_numeraire_exposure(params)



        
          
        

    

  


  

      

          @spec base_numeraire_exposure(exposure_params()) ::
  {:ok, Decimal.t()} | {:error, exposure_error()}


      


Return signed base exposure from one explicitly tagged option or inverse-perpetual input.

  



  
    
      
    
    
      net_delta(positions)



        
          
        

    

  


  

      

          @spec net_delta([position()]) :: Decimal.t()


      


Sum signed delta exposure across positions.
Option positions must include exchange-supplied :delta (not computed here).
Spot and perp positions use :delta when present; otherwise derive signed
exposure from :size or :notional and :side (default :long).

  



  
    
      
    
    
      rebalance_to_neutral(positions)



        
          
        

    

  


  

      

          @spec rebalance_to_neutral(rebalance_params() | [position()]) :: rebalance_result()


      


Return the hedge adjustment to bring net delta to ~0 within tolerance.
When already within tolerance, :side is :none and :size is zero.
:signed_hedge is sized for DeltaCalc.Hedging.suggest_hedge_distribution/1.

  



  
    
      
    
    
      risk_target(arg1)



        
          
        

    

  


  

      

          @spec risk_target(risk_target_params()) ::
  {:ok, risk_target_result()} | {:error, calculation_error()}


      


Return the signed residual from a target and whether it is within absolute tolerance.

  



  
    
      
    
    
      settlement_coverage(arg1)



        
          
        

    

  


  

      

          @spec settlement_coverage(coverage_params()) ::
  {:ok, coverage_result()} | {:error, calculation_error()}


      


Return settlement capacity after existing disjoint reservations and a proposed obligation.

  


        

      


  

    
DeltaCalc.Fees 
    



      
Pure fee and slippage math for effective fill prices, roundtrip costs, and
funding-adjusted breakeven levels.
Fee and slippage rates are caller-supplied — no exchange clients or I/O.
API Functions
	Function	Arity	Description	Param Kinds
	funding_adjusted_breakeven	3	Compute breakeven price after roundtrip fees and accrued funding.	entry_price: value, params: value, accrued_funding: value
	roundtrip_cost	1	Return total open+close fee cost for a position.	params: value
	effective_exit	2	Adjust a fill price for exit fees and optional slippage.	fill_price: value, params: value
	effective_entry	2	Adjust a fill price for entry fees and optional slippage.	fill_price: value, params: value


      


      
        Summary


  
    Types
  


    
      
        breakeven_params()

      


        Inputs for funding-adjusted breakeven (extends roundtrip with size and side).



    


    
      
        decimal_input()

      


    


    
      
        fill_params()

      


        Fee and slippage inputs for effective fill prices.



    


    
      
        roundtrip_params()

      


        Inputs for roundtrip fee cost.



    


    
      
        side()

      


        Side for entry/exit price adjustments and breakeven.



    





  
    Functions
  


    
      
        effective_entry(fill_price, params)

      


        Return the effective entry price after folding in fee rate and slippage.



    


    
      
        effective_exit(fill_price, params)

      


        Return the effective exit price after folding in fee rate and slippage.



    


    
      
        funding_adjusted_breakeven(entry_price, params, accrued_funding)

      


        Return the breakeven price accounting for open/close fee rates and accrued funding.



    


    
      
        roundtrip_cost(params)

      


        Return the total fee cost to open and close a position.



    





      


      
        Types


        


  
    
      
    
    
      breakeven_params()



        
          
        

    

  


  

      

          @type breakeven_params() :: %{
  :size => decimal_input(),
  :open_fee_rate => decimal_input(),
  :close_fee_rate => decimal_input(),
  optional(:exit_price) => decimal_input(),
  optional(:side) => side()
}


      


Inputs for funding-adjusted breakeven (extends roundtrip with size and side).

  



  
    
      
    
    
      decimal_input()



        
          
        

    

  


  

      

          @type decimal_input() :: DeltaCalc.Decimal.input()


      



  



  
    
      
    
    
      fill_params()



        
          
        

    

  


  

      

          @type fill_params() :: %{
  :fee_rate => decimal_input(),
  optional(:slippage_bps) => decimal_input(),
  optional(:side) => side()
}


      


Fee and slippage inputs for effective fill prices.

  



  
    
      
    
    
      roundtrip_params()



        
          
        

    

  


  

      

          @type roundtrip_params() :: %{
  optional(:notional) => decimal_input(),
  optional(:entry_price) => decimal_input(),
  optional(:size) => decimal_input(),
  optional(:exit_price) => decimal_input(),
  open_fee_rate: decimal_input(),
  close_fee_rate: decimal_input()
}


      


Inputs for roundtrip fee cost.

  



  
    
      
    
    
      side()



        
          
        

    

  


  

      

          @type side() :: :long | :short


      


Side for entry/exit price adjustments and breakeven.

  


        

      

      
        Functions


        


  
    
      
    
    
      effective_entry(fill_price, params)



        
          
        

    

  


  

      

          @spec effective_entry(decimal_input(), fill_params()) :: Decimal.t()


      


Return the effective entry price after folding in fee rate and slippage.
Long entries (buys) increase; short entries (sells) decrease.

  



  
    
      
    
    
      effective_exit(fill_price, params)



        
          
        

    

  


  

      

          @spec effective_exit(decimal_input(), fill_params()) :: Decimal.t()


      


Return the effective exit price after folding in fee rate and slippage.
Long exits (sells) decrease; short exits (buys) increase.

  



  
    
      
    
    
      funding_adjusted_breakeven(entry_price, params, accrued_funding)



        
          
        

    

  


  

      

          @spec funding_adjusted_breakeven(
  decimal_input(),
  breakeven_params(),
  decimal_input()
) :: Decimal.t()


      


Return the breakeven price accounting for open/close fee rates and accrued funding.
Uses the exact two-leg fee model: close fees apply to the breakeven exit notional.
Returns entry_price unchanged when size is zero.

  



  
    
      
    
    
      roundtrip_cost(params)



        
          
        

    

  


  

      

          @spec roundtrip_cost(roundtrip_params()) :: Decimal.t()


      


Return the total fee cost to open and close a position.
Pass :notional directly, or :entry_price and :size (with optional
:exit_price for the close leg; defaults to entry price).

  


        

      


  

    
DeltaCalc.Funding 
    



      
Pure funding-rate math: APR annualisation, cross-venue comparison, arbitrage
detection, and trend analysis.
All functions take caller-supplied Decimal rates — no exchange clients or I/O.
API Functions
	Function	Arity	Description	Param Kinds
	funding_trend	1	Analyse a funding-rate time series for direction, slope, and volatility.	series: value
	find_arbitrage_opportunities	2	Find cross-venue funding spreads that exceed a minimum delta threshold.	comparison: value, min_delta: value
	compare_funding_rates	2	Compare venue funding rates for one or more symbols and rank venues by rate.	rates: value, periods_per_day: value
	funding_apr	2	Annualise a per-period funding rate into hourly, daily, and annual percentages.	rate: value, period_hours: value


      


      
        Summary


  
    Types
  


    
      
        apr_result()

      


        Annualised funding-rate breakdown as percentage Decimals.



    


    
      
        comparison_result()

      


        Per-symbol cross-venue funding comparison.



    


    
      
        decimal_input()

      


    


    
      
        delta_unit()

      


    


    
      
        periods_per_day_input()

      


    


    
      
        trend_result()

      


        Funding trend summary from a rate series.



    





  
    Functions
  


    
      
        compare_funding_rates(rates, periods_per_day \\ 3)

      


        Compare funding rates across venues.



    


    
      
        find_arbitrage_opportunities(comparison, min_delta \\ Decimal.new("0.001"))

      


        Return arbitrage opportunities from a comparison map, filtered by min_delta.



    


    
      
        funding_apr(rate, period_hours \\ 8)

      


        Convert a per-period funding rate into hourly, daily, and annual percentage APR.



    


    
      
        funding_trend(series)

      


        Summarise a funding-rate series with trend direction and half-series slope.



    





      


      
        Types


        


  
    
      
    
    
      apr_result()



        
          
        

    

  


  

      

          @type apr_result() :: %{hourly: Decimal.t(), daily: Decimal.t(), annual: Decimal.t()}


      


Annualised funding-rate breakdown as percentage Decimals.

  



  
    
      
    
    
      comparison_result()



        
          
        

    

  


  

      

          @type comparison_result() :: %{
  optional(:insufficient_data) => true,
  optional(:arbitrage_opportunity) => boolean(),
  optional(:delta) => Decimal.t(),
  optional(:delta_unit) => delta_unit(),
  optional(:max_exchange) => atom(),
  optional(:min_exchange) => atom(),
  optional(:annual_apr_delta) => Decimal.t(),
  optional(:ranked) => [{atom(), Decimal.t()}]
}


      


Per-symbol cross-venue funding comparison.

  



  
    
      
    
    
      decimal_input()



        
          
        

    

  


  

      

          @type decimal_input() :: DeltaCalc.Decimal.input()


      



  



  
    
      
    
    
      delta_unit()



        
          
        

    

  


  

      

          @type delta_unit() :: :raw_per_period | :daily_normalized


      



  



  
    
      
    
    
      periods_per_day_input()



        
          
        

    

  


  

      

          @type periods_per_day_input() ::
  decimal_input() | %{required(atom()) => decimal_input()}


      



  



  
    
      
    
    
      trend_result()



        
          
        

    

  


  

      

          @type trend_result() :: %{
  avg_rate: Decimal.t(),
  max_rate: Decimal.t(),
  min_rate: Decimal.t(),
  trend: :increasing | :decreasing | :flat,
  slope: Decimal.t(),
  volatility: Decimal.t(),
  data_points: non_neg_integer()
}


      


Funding trend summary from a rate series.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      compare_funding_rates(rates, periods_per_day \\ 3)



        
          
        

    

  


  

      

          @spec compare_funding_rates(map(), periods_per_day_input()) ::
  map() | comparison_result()


      


Compare funding rates across venues.
Pass %{binance: rate, bybit: rate} for one symbol, or
%{"BTCUSDT" => %{binance: rate, bybit: rate}} for many.
periods_per_day defaults to 3 for 8-hour funding; pass 24 for Deribit
hourly funding or %{venue => periods} when venues use different cadences.
Each result tags delta_unit. With a scalar cadence, delta is a raw
per-period spread (:raw_per_period) for unchanged 8-hour/24-hour behavior.
With a venue cadence map, venues are ranked by per-day-normalized rate
(rate * periods_per_day), delta is that daily-normalized spread
(:daily_normalized), annual_apr_delta is the daily spread annualized to
APR percentage points, and the arbitrage threshold is the default 8-hour raw
threshold normalized to daily terms (0.0005 * 3 = 0.0015).

  



    

  
    
      
    
    
      find_arbitrage_opportunities(comparison, min_delta \\ Decimal.new("0.001"))



        
          
        

    

  


  

      

          @spec find_arbitrage_opportunities(map(), decimal_input()) :: [map()]


      


Return arbitrage opportunities from a comparison map, filtered by min_delta.
min_delta keeps the legacy scalar raw-period threshold scale. Entries tagged
:daily_normalized compare against min_delta multiplied by the default
periods per day so scalar- and map-cadence comparison results can be filtered
together without scale skew.

  



    

  
    
      
    
    
      funding_apr(rate, period_hours \\ 8)



        
          
        

    

  


  

      

          @spec funding_apr(decimal_input(), pos_integer()) ::
  {:ok, apr_result()} | {:error, :invalid_rate}


      


Convert a per-period funding rate into hourly, daily, and annual percentage APR.

  



  
    
      
    
    
      funding_trend(series)



        
          
        

    

  


  

      

          @spec funding_trend(list()) :: {:ok, trend_result()} | {:error, :insufficient_data}


      


Summarise a funding-rate series with trend direction and half-series slope.

  


        

      


  

    
DeltaCalc.FundingProjection 
    



      
Pure funding-income projections for margin payback timelines.
Computes best-, expected-, and worst-case payback horizons from remaining debt,
average daily funding income, and funding-rate volatility. Income tracking and
persistence live in the dashboard — this module is projection math only.
API Functions
	Function	Arity	Description	Param Kinds
	project_payback_timeline	1	Project best-, expected-, and worst-case payback days under funding income volatility (not single-scenario payoff dates — see MarginBridge.payback_timeline/3).	params: value


      


      
        Summary


  
    Types
  


    
      
        payback_days()

      


    


    
      
        payback_params()

      


    


    
      
        payback_timeline()

      


    





  
    Functions
  


    
      
        project_payback_timeline(params)

      


        Projects payback days under high-, current-, and low-funding scenarios.



    





      


      
        Types


        


  
    
      
    
    
      payback_days()



        
          
        

    

  


  

      

          @type payback_days() :: non_neg_integer() | nil


      



  



  
    
      
    
    
      payback_params()



        
          
        

    

  


  

      

          @type payback_params() :: %{
  remaining_debt: DeltaCalc.Decimal.input(),
  daily_funding: DeltaCalc.Decimal.input(),
  funding_volatility: DeltaCalc.Decimal.input()
}


      



  



  
    
      
    
    
      payback_timeline()



        
          
        

    

  


  

      

          @type payback_timeline() :: %{
  best_case: payback_days(),
  expected: payback_days(),
  worst_case: payback_days()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      project_payback_timeline(params)



        
          
        

    

  


  

      

          @spec project_payback_timeline(payback_params()) :: payback_timeline()


      


Projects payback days under high-, current-, and low-funding scenarios.
Volatility scales daily income by ±funding_volatility:
	best_case — debt divided by daily_funding * (1 + volatility) (funding stays high)
	expected — debt divided by daily_funding (current rate continues)
	worst_case — debt divided by daily_funding * (1 - volatility) (funding stays low)

Returns nil for scenarios where effective daily income is zero or negative.
Zero remaining debt yields 0 for all cases.
Day counts are an intrinsic whole-day boundary, so positive fractional days
round up to the next integer day.
Examples
iex> DeltaCalc.FundingProjection.project_payback_timeline(%{
...>   remaining_debt: 2700,
...>   daily_funding: 90,
...>   funding_volatility: "0.2"
...> })
%{best_case: 25, expected: 30, worst_case: 38}

iex> DeltaCalc.FundingProjection.project_payback_timeline(%{
...>   remaining_debt: 0,
...>   daily_funding: 90,
...>   funding_volatility: "0.2"
...> })
%{best_case: 0, expected: 0, worst_case: 0}

  


        

      


  

    
DeltaCalc.Hedging 
    



      
Pure spot-hedging formulas for portfolio balance and coverage calculations.
All functions take plain Decimal values — no Ecto, Repo, Scope, or Snapshot struct
coupling. Callers fetch values from their own storage and pass them in.
API Functions
	Function	Arity	Description	Param Kinds
	suggest_hedge_distribution	1	Split a hedge target across exchanges by capital efficiency.	params: value
	cex_sufficient?	2	Check whether CEX spot balance meets the required hedge allocation.	cex_spot: value, required_cex_balance: value
	calculate_110_percent_hedge	1	Compute hedge notional for 110% coverage of spot holdings.	spot_value: value
	enforce_max_hedge	2	Cap requested hedge at 1:1 of spot for portfolio margin safety.	spot_value: value, requested_hedge: value
	get_basis_spread	2	Calculate spot vs perpetual basis spread.	spot_price: value, perp_price: value
	needs_cex_transfer?	2	Check whether CEX spot balance is insufficient for the required hedge.	cex_spot: value, required_cex_balance: value
	calculate_funding_cost	3	Estimate daily funding cost for a perpetual position.	position_size: value, funding_rate: value, periods_per_day: value
	calculate_hedge_requirements	2	Compute required hedge and CEX balance for a target coverage percentage.	total_spot: value, inputs: value
	calculate_percentage_change	2	Compute percentage changes in spot, CEX, cold wallet, and hedge coverage between two snapshots.	prior: value, current: value
	calculate_change	2	Compute absolute changes in spot, CEX, cold wallet, and hedge coverage between two snapshots.	prior: value, current: value
	needs_rebalancing?	2	Check whether current hedge coverage falls below the target threshold.	hedge_coverage_pct: value, target_hedge_percent: value
	check_hedge_coverage	3	Determine whether current CEX holdings meet the target hedge percentage.	cex_value: value, total_spot: value, target_hedge_percent: value
	calculate_required_cex_balance	2	Compute the CEX balance required to hedge a given percentage of spot holdings.	total_spot: value, hedge_percent: value


      


      
        Summary


  
    Types
  


    
      
        basis_spread()

      


        Spot vs perpetual basis spread.



    


    
      
        change_result()

      


        Absolute change between two snapshots.



    


    
      
        hedge_distribution()

      


        Per-exchange hedge allocation suggestion.



    


    
      
        hedge_inputs()

      


        Inputs for hedge requirement calculation.



    


    
      
        hedge_requirements()

      


        Hedge requirement result with CEX sufficiency flags.



    


    
      
        pct_change_result()

      


        Percentage change between two snapshots.



    


    
      
        snapshot_values()

      


        Snapshot values map required by change functions.



    





  
    Functions
  


    
      
        calculate_110_percent_hedge(spot_value)

      


        Return hedge notional sized to 110% of spot_value.



    


    
      
        calculate_change(prior, current)

      


        Return absolute Decimal deltas and elapsed hours between prior and current snapshots.



    


    
      
        calculate_funding_cost(position_size, funding_rate, periods_per_day)

      


        Return estimated daily funding cost from per-period rate and settlement frequency.



    


    
      
        calculate_hedge_requirements(total_spot, map)

      


        Return hedge and CEX requirements for total_spot at the given target percentage.



    


    
      
        calculate_percentage_change(prior, current)

      


        Return percentage Decimal deltas and elapsed hours between prior and current snapshots.



    


    
      
        calculate_required_cex_balance(total_spot, hedge_percent)

      


        Return the CEX balance needed to cover hedge_percent of total_spot.



    


    
      
        cex_sufficient?(cex_spot, required_cex_balance)

      


        Return true when cex_spot is at least required_cex_balance.



    


    
      
        check_hedge_coverage(cex_value, total_spot, target_hedge_percent)

      


        Return :ok with coverage percentage, or :needs_rebalancing when below target.



    


    
      
        enforce_max_hedge(spot_value, requested_hedge)

      


        Return min(requested_hedge, spot_value) so portfolio margin never exceeds 1:1.



    


    
      
        get_basis_spread(spot_price, perp_price)

      


        Return absolute and percentage basis spread between spot and perpetual prices.



    


    
      
        needs_cex_transfer?(cex_spot, required_cex_balance)

      


        Return true when cex_spot is below required_cex_balance.



    


    
      
        needs_rebalancing?(hedge_coverage_pct, target_hedge_percent \\ Decimal.new(60))

      


        Return true when hedge_coverage_pct is below target_hedge_percent.



    


    
      
        suggest_hedge_distribution(params)

      


        Suggest per-exchange hedge allocation favoring capital-efficient venues.



    





      


      
        Types


        


  
    
      
    
    
      basis_spread()



        
          
        

    

  


  

      

          @type basis_spread() :: %{
  spread: Decimal.t(),
  spread_pct: Decimal.t(),
  direction: :contango | :backwardation | :flat
}


      


Spot vs perpetual basis spread.

  



  
    
      
    
    
      change_result()



        
          
        

    

  


  

      

          @type change_result() :: %{
  total_change: Decimal.t(),
  cex_change: Decimal.t(),
  cold_change: Decimal.t(),
  hedge_change: Decimal.t(),
  duration_hours: float()
}


      


Absolute change between two snapshots.

  



  
    
      
    
    
      hedge_distribution()



        
          
        

    

  


  

      

          @type hedge_distribution() :: %{
  allocations: %{required(atom()) => Decimal.t()},
  notes: [String.t()]
}


      


Per-exchange hedge allocation suggestion.

  



  
    
      
    
    
      hedge_inputs()



        
          
        

    

  


  

      

          @type hedge_inputs() :: %{cex_spot: Decimal.t(), target_hedge_percent: Decimal.t()}


      


Inputs for hedge requirement calculation.

  



  
    
      
    
    
      hedge_requirements()



        
          
        

    

  


  

      

          @type hedge_requirements() :: %{
  required_hedge: Decimal.t(),
  required_cex_balance: Decimal.t(),
  effective_target_percent: Decimal.t(),
  capped_at_max: boolean(),
  cex_sufficient: boolean(),
  needs_transfer: boolean()
}


      


Hedge requirement result with CEX sufficiency flags.

  



  
    
      
    
    
      pct_change_result()



        
          
        

    

  


  

      

          @type pct_change_result() :: %{
  total_pct: Decimal.t(),
  cex_pct: Decimal.t(),
  cold_pct: Decimal.t(),
  hedge_pct: Decimal.t(),
  duration_hours: float()
}


      


Percentage change between two snapshots.

  



  
    
      
    
    
      snapshot_values()



        
          
        

    

  


  

      

          @type snapshot_values() :: %{
  total_spot: Decimal.t(),
  cex_spot: Decimal.t(),
  cold_wallet: Decimal.t(),
  hedge_coverage_pct: Decimal.t(),
  captured_at: DateTime.t()
}


      


Snapshot values map required by change functions.

  


        

      

      
        Functions


        


  
    
      
    
    
      calculate_110_percent_hedge(spot_value)



        
          
        

    

  


  

      

          @spec calculate_110_percent_hedge(Decimal.t()) :: Decimal.t()


      


Return hedge notional sized to 110% of spot_value.

  



  
    
      
    
    
      calculate_change(prior, current)



        
          
        

    

  


  

      

          @spec calculate_change(snapshot_values(), snapshot_values()) :: change_result()


      


Return absolute Decimal deltas and elapsed hours between prior and current snapshots.

  



  
    
      
    
    
      calculate_funding_cost(position_size, funding_rate, periods_per_day)



        
          
        

    

  


  

      

          @spec calculate_funding_cost(Decimal.t(), Decimal.t(), pos_integer()) :: Decimal.t()


      


Return estimated daily funding cost from per-period rate and settlement frequency.

  



  
    
      
    
    
      calculate_hedge_requirements(total_spot, map)



        
          
        

    

  


  

      

          @spec calculate_hedge_requirements(Decimal.t(), hedge_inputs()) ::
  hedge_requirements()


      


Return hedge and CEX requirements for total_spot at the given target percentage.

  



  
    
      
    
    
      calculate_percentage_change(prior, current)



        
          
        

    

  


  

      

          @spec calculate_percentage_change(snapshot_values(), snapshot_values()) ::
  pct_change_result()


      


Return percentage Decimal deltas and elapsed hours between prior and current snapshots.

  



  
    
      
    
    
      calculate_required_cex_balance(total_spot, hedge_percent)



        
          
        

    

  


  

      

          @spec calculate_required_cex_balance(Decimal.t(), Decimal.t()) :: Decimal.t()


      


Return the CEX balance needed to cover hedge_percent of total_spot.

  



  
    
      
    
    
      cex_sufficient?(cex_spot, required_cex_balance)



        
          
        

    

  


  

      

          @spec cex_sufficient?(Decimal.t(), Decimal.t()) :: boolean()


      


Return true when cex_spot is at least required_cex_balance.

  



  
    
      
    
    
      check_hedge_coverage(cex_value, total_spot, target_hedge_percent)



        
          
        

    

  


  

      

          @spec check_hedge_coverage(Decimal.t(), Decimal.t(), Decimal.t()) ::
  {:ok, Decimal.t()} | {:needs_rebalancing, Decimal.t(), Decimal.t()}


      


Return :ok with coverage percentage, or :needs_rebalancing when below target.

  



  
    
      
    
    
      enforce_max_hedge(spot_value, requested_hedge)



        
          
        

    

  


  

      

          @spec enforce_max_hedge(Decimal.t(), Decimal.t()) :: Decimal.t()


      


Return min(requested_hedge, spot_value) so portfolio margin never exceeds 1:1.

  



  
    
      
    
    
      get_basis_spread(spot_price, perp_price)



        
          
        

    

  


  

      

          @spec get_basis_spread(Decimal.t(), Decimal.t()) :: basis_spread()


      


Return absolute and percentage basis spread between spot and perpetual prices.

  



  
    
      
    
    
      needs_cex_transfer?(cex_spot, required_cex_balance)



        
          
        

    

  


  

      

          @spec needs_cex_transfer?(Decimal.t(), Decimal.t()) :: boolean()


      


Return true when cex_spot is below required_cex_balance.

  



    

  
    
      
    
    
      needs_rebalancing?(hedge_coverage_pct, target_hedge_percent \\ Decimal.new(60))



        
          
        

    

  


  

      

          @spec needs_rebalancing?(Decimal.t(), Decimal.t()) :: boolean()


      


Return true when hedge_coverage_pct is below target_hedge_percent.

  



  
    
      
    
    
      suggest_hedge_distribution(params)



        
          
        

    

  


  

      

          @spec suggest_hedge_distribution(map()) :: hedge_distribution()


      


Suggest per-exchange hedge allocation favoring capital-efficient venues.

  


        

      


  

    
DeltaCalc.Leverage 
    



      
Effective-leverage and position aggregation calculations.
All functions use Decimal arithmetic and preserve the active Decimal.Context precision.
API Functions
	Function	Arity	Description	Param Kinds
	multi_leg_position	4	Calculate side-aware multi-leg cross-margin position aggregates.	legs: value, current_price: value, initial_equity: value, side: value
	position	5	Calculate position notional and effective leverage.	sub_eq: value, init_margin_pct: value, ui_lev: value, entry: value, side: value
	leverage_to_aum	2	Calculate position notional as a fraction of total AUM.	notional: value, total_aum: value
	effective_leverage	2	Calculate effective leverage from notional and wallet equity.	notional: value, wallet_equity: value


      


      
        Summary


  
    Types
  


    
      
        decimal_result()

      


    





  
    Functions
  


    
      
        effective_leverage(notional, wallet_equity)

      


        Calculate effective leverage from notional and wallet equity.



    


    
      
        leverage_to_aum(notional, total_aum)

      


        Calculate position notional as a fraction of total AUM.



    


    
      
        multi_leg_position(legs, current_price, initial_equity, side \\ :long)

      


        Calculate side-aware multi-leg cross-margin position aggregates.



    


    
      
        position(sub_eq, init_margin_pct, ui_lev, entry, side)

      


        Calculate position notional and effective leverage.



    





      


      
        Types


        


  
    
      
    
    
      decimal_result()



        
          
        

    

  


  

      

          @type decimal_result() :: Decimal.t() | {:error, atom()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      effective_leverage(notional, wallet_equity)



        
          
        

    

  


  

      

          @spec effective_leverage(Decimal.t(), Decimal.t()) :: decimal_result()


      


Calculate effective leverage from notional and wallet equity.
Parameters
	notional - Position notional value as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	wallet_equity - Wallet/subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)

Returns
Effective leverage (notional / equity), or {:error, :non_positive_wallet_equity} (decimal)
# descripex:contract
%{
  params: %{
    notional: %{
      description: "Position notional value as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    wallet_equity: %{
      description: "Wallet/subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :decimal,
    description: "Effective leverage (notional / equity), or {:error, :non_positive_wallet_equity}"
  }
}

  



  
    
      
    
    
      leverage_to_aum(notional, total_aum)



        
          
        

    

  


  

      

          @spec leverage_to_aum(Decimal.t(), Decimal.t()) :: decimal_result()


      


Calculate position notional as a fraction of total AUM.
Parameters
	notional - Position notional value as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	total_aum - Total assets under management as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)

Returns
Exposure ratio (notional / AUM), or {:error, :non_positive_total_aum} (decimal)
# descripex:contract
%{
  params: %{
    notional: %{
      description: "Position notional value as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    total_aum: %{
      description: "Total assets under management as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :decimal,
    description: "Exposure ratio (notional / AUM), or {:error, :non_positive_total_aum}"
  }
}

  



    

  
    
      
    
    
      multi_leg_position(legs, current_price, initial_equity, side \\ :long)



        
          
        

    

  


  

      

          @spec multi_leg_position([map()], Decimal.t(), Decimal.t(), :long | :short) :: map()


      


Calculate side-aware multi-leg cross-margin position aggregates.
Parameters
	legs - List of position legs whose :entry and :notional fields are canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	current_price - Current market price as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	initial_equity - Starting subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	side - Position side (:long or :short) used for unrealized PnL (default: :long, value)

Returns
Map with total_notional, avg_entry, unrealized_pnl, current_equity, effective_leverage (map)
# descripex:contract
%{
  params: %{
    side: %{
      default: :long,
      description: "Position side (:long or :short) used for unrealized PnL",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    legs: %{
      description: "List of position legs whose :entry and :notional fields are canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "items" => %{
          "additionalProperties" => false,
          "properties" => %{
            "entry" => %{"type" => "string"},
            "notional" => %{"type" => "string"}
          },
          "required" => ["entry", "notional"],
          "type" => "object"
        },
        "type" => "array"
      }
    },
    current_price: %{
      description: "Current market price as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    initial_equity: %{
      description: "Starting subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :map,
    description: "Map with total_notional, avg_entry, unrealized_pnl, current_equity, effective_leverage"
  }
}

  



  
    
      
    
    
      position(sub_eq, init_margin_pct, ui_lev, entry, side)



        
          
        

    

  


  

      

          @spec position(Decimal.t(), Decimal.t(), Decimal.t(), Decimal.t(), :long | :short) ::
  map()


      


Calculate position notional and effective leverage.
Parameters
	sub_eq - Subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	init_margin_pct - Initial margin percentage (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	ui_lev - UI leverage (1-125) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	entry - Entry price as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	side - Position side (:long or :short) (value)

Returns
Map with :notional and :eff_lev Decimal fields (map)
# descripex:contract
%{
  params: %{
    entry: %{
      description: "Entry price as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    side: %{
      description: "Position side (:long or :short)",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    sub_eq: %{
      description: "Subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    init_margin_pct: %{
      description: "Initial margin percentage (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    ui_lev: %{
      description: "UI leverage (1-125) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :map,
    description: "Map with :notional and :eff_lev Decimal fields"
  }
}

  


        

      


  

    
DeltaCalc.Liquidation 
    



      
Simplified analytical liquidation-price calculations for long and short positions.
API Functions
	Function	Arity	Description	Param Kinds
	liquidation	4	Calculate liquidation price using simplified analytical model.	entry: value, leff: value, mmr_total: value, side: value


      


      
        Summary


  
    Types
  


    
      
        decimal_result()

      


    





  
    Functions
  


    
      
        liquidation(entry, leff, mmr_total, side)

      


        Calculate liquidation price using simplified analytical model.



    





      


      
        Types


        


  
    
      
    
    
      decimal_result()



        
          
        

    

  


  

      

          @type decimal_result() :: Decimal.t() | {:error, atom()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      liquidation(entry, leff, mmr_total, side)



        
          
        

    

  


  

      

          @spec liquidation(Decimal.t(), Decimal.t(), Decimal.t(), :long | :short) ::
  decimal_result()


      


Calculate liquidation price using simplified analytical model.
Parameters
	entry - Entry price (> 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	leff - Effective leverage (>= 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	mmr_total - Total minimum margin requirement (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	side - Position side (:long or :short) (value)

Returns
Estimated liquidation price, or {:error, :non_positive_entry | :negative_effective_leverage} (decimal)
# descripex:contract
%{
  params: %{
    entry: %{
      description: "Entry price (> 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    side: %{
      description: "Position side (:long or :short)",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    leff: %{
      description: "Effective leverage (>= 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    mmr_total: %{
      description: "Total minimum margin requirement (0-1) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :decimal,
    description: "Estimated liquidation price, or {:error, :non_positive_entry | :negative_effective_leverage}"
  }
}

  


        

      


  

    
DeltaCalc.Manifest 
    



      
Aggregates the Descripex-annotated API surface for agent discovery and MCP tooling.
Use build/0 for a JSON-serializable manifest, or tools/0 for MCP tool definitions
that a trading agent can call directly.
CI enforces five global invariants in DeltaCalc.ManifestConsistencyTest:
	Public function name+arity is unique across all @modules entries.
	Every lib/delta_calc/ module exposing api() functions is listed in @modules.
	Every advertised public function carries Descripex :hints metadata.
	Every public function in a registered module is advertised via api().
	Every publicly documented lib/delta_calc/ module is listed in @modules.


      


      
        Summary


  
    Functions
  


    
      
        build()

      


        Build a JSON-serializable manifest of all public DeltaCalc APIs.



    


    
      
        modules()

      


        Return the list of modules included in the manifest.



    


    
      
        tools(opts \\ [])

      


        Return MCP tool definitions for all public DeltaCalc APIs.



    





      


      
        Functions


        


  
    
      
    
    
      build()



        
          
        

    

  


  

      

          @spec build() :: map()


      


Build a JSON-serializable manifest of all public DeltaCalc APIs.

  



  
    
      
    
    
      modules()



        
          
        

    

  


  

      

          @spec modules() :: [module()]


      


Return the list of modules included in the manifest.

  



    

  
    
      
    
    
      tools(opts \\ [])



        
          
        

    

  


  

      

          @spec tools(keyword()) :: [map()]


      


Return MCP tool definitions for all public DeltaCalc APIs.

  


        

      


  

    
DeltaCalc.MarginBridge 
    



      
Pure margin-bridge formulas for perp-funded option financing.
Computes margin usage ratios, runway, payback timelines, negative-funding stress,
and funding kill-switch conditions using Decimal arithmetic throughout.
API Functions
	Function	Arity	Description	Param Kinds
	check_kill_switch	3	Evaluate daily-normalized negative funding plus high margin usage.	per_period_funding_rate: value, margin_ratio: value, opts: value
	stress_test_prolonged_negative	4	Stress-test prolonged negative funding: rate × position × days.	negative_rate: value, position_size: value, duration_days: value, opts: value
	payback_timeline	3	Single-scenario payback: days to payoff and optional projected payoff date from daily funding.	remaining_debt: value, daily_funding: value, opts: value
	margin_runway_days	2	Estimate days until margin is exhausted at the current daily burn rate.	available_margin: value, daily_burn: value
	margin_ratio	3	Compute margin usage as (initial_margin + option_premium) / capital.	initial_margin: value, option_premium: value, capital: value


      


      
        Summary


  
    Types
  


    
      
        kill_switch_result()

      


        Kill-switch evaluation for margin bridge safety.



    


    
      
        payback_timeline()

      


        Payback projection from remaining debt and daily funding income.



    


    
      
        stress_test_result()

      


        Negative-funding stress scenario over a duration.



    





  
    Functions
  


    
      
        check_kill_switch(per_period_funding_rate, margin_ratio, opts \\ [])

      


        Return kill-switch status after normalizing per-period funding to a daily fraction.



    


    
      
        margin_ratio(initial_margin, option_premium, capital)

      


        Return (initial_margin + option_premium) / capital, or zero when capital is non-positive.



    


    
      
        margin_runway_days(available_margin, daily_burn)

      


        Return available_margin / daily_burn, or nil when burn is non-positive.



    


    
      
        payback_timeline(remaining_debt, daily_funding, opts \\ [])

      


        Compute single-scenario payback days from remaining_debt and daily_funding.



    


    
      
        stress_test_prolonged_negative(negative_rate, position_size, duration_days, opts \\ [])

      


        Compute daily and total funding cost under prolonged negative rates.



    





      


      
        Types


        


  
    
      
    
    
      kill_switch_result()



        
          
        

    

  


  

      

          @type kill_switch_result() :: %{
  per_period_funding_rate: Decimal.t(),
  periods_per_day: Decimal.t(),
  daily_funding_rate: Decimal.t(),
  margin_ratio: Decimal.t(),
  daily_funding_threshold: Decimal.t(),
  margin_threshold: Decimal.t(),
  kill_switch_triggered: boolean()
}


      


Kill-switch evaluation for margin bridge safety.

  



  
    
      
    
    
      payback_timeline()



        
          
        

    

  


  

      

          @type payback_timeline() :: %{
  remaining_debt: Decimal.t(),
  daily_funding: Decimal.t(),
  days_to_payoff: Decimal.t() | nil,
  projected_payoff_date: Date.t() | nil
}


      


Payback projection from remaining debt and daily funding income.

  



  
    
      
    
    
      stress_test_result()



        
          
        

    

  


  

      

          @type stress_test_result() :: %{
  negative_rate: Decimal.t(),
  position_size: Decimal.t(),
  duration_days: pos_integer(),
  daily_cost: Decimal.t(),
  total_cost: Decimal.t(),
  kill_switch_day: pos_integer() | nil
}


      


Negative-funding stress scenario over a duration.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      check_kill_switch(per_period_funding_rate, margin_ratio, opts \\ [])



        
          
        

    

  


  

      

          @spec check_kill_switch(
  DeltaCalc.Decimal.input(),
  DeltaCalc.Decimal.input(),
  keyword()
) ::
  kill_switch_result()


      


Return kill-switch status after normalizing per-period funding to a daily fraction.
The comparison is per_period_funding_rate * periods_per_day < daily_funding_threshold.
The default cadence of 3, daily threshold of -0.0006, and margin threshold of
0.25 are conventions; each is overridable through opts.

  



  
    
      
    
    
      margin_ratio(initial_margin, option_premium, capital)



        
          
        

    

  


  

      

          @spec margin_ratio(
  DeltaCalc.Decimal.input(),
  DeltaCalc.Decimal.input(),
  DeltaCalc.Decimal.input()
) ::
  Decimal.t()


      


Return (initial_margin + option_premium) / capital, or zero when capital is non-positive.

  



  
    
      
    
    
      margin_runway_days(available_margin, daily_burn)



        
          
        

    

  


  

      

          @spec margin_runway_days(DeltaCalc.Decimal.input(), DeltaCalc.Decimal.input()) ::
  Decimal.t() | nil


      


Return available_margin / daily_burn, or nil when burn is non-positive.

  



    

  
    
      
    
    
      payback_timeline(remaining_debt, daily_funding, opts \\ [])



        
          
        

    

  


  

      

          @spec payback_timeline(
  DeltaCalc.Decimal.input(),
  DeltaCalc.Decimal.input(),
  keyword()
) ::
  payback_timeline()


      


Compute single-scenario payback days from remaining_debt and daily_funding.
Pass from_date: in opts to include projected_payoff_date.
days_to_payoff preserves Decimal precision; date projection alone rounds up
because a Date is an intrinsic whole-day boundary.
For best/expected/worst cases under funding volatility, use
DeltaCalc.FundingProjection.project_payback_timeline/1.

  



    

  
    
      
    
    
      stress_test_prolonged_negative(negative_rate, position_size, duration_days, opts \\ [])



        
          
        

    

  


  

      

          @spec stress_test_prolonged_negative(
  DeltaCalc.Decimal.input(),
  DeltaCalc.Decimal.input(),
  pos_integer(),
  keyword()
) :: stress_test_result()


      


Compute daily and total funding cost under prolonged negative rates.
negative_rate is a decimal fraction per funding period (e.g. -0.00025 for
-0.025%), matching Funding/Hedging — not a percent number. Scale to daily
cost with periods_per_day. Its default of 3 is an overridable cadence convention.
kill_switch_day, when requested, rounds up because it identifies the first
whole calendar day on which the threshold is crossed.

  


        

      


  

    
DeltaCalc.OptionLadder 
    



      
Pure rolling option ladder calculations for perp-funded option strategies.
This module keeps scheduling and execution outside DeltaCalc. Callers pass option
chain snapshots, position state, funding receipts, and strategy preferences as
plain values; the functions return deterministic decisions and Decimal amounts.
API Functions
	Function	Arity	Description	Param Kinds
	iv_adjusted_size	2	Adjust position size from IV percentile: increase below 40, reduce above 70, otherwise unchanged.	base_size: value, opts: value
	sync_with_funding	2	Compare funding income with roll and spread costs to decide whether a roll can execute.	roll: value, opts: value
	select_strikes	2	Build a strike ladder from spot price, IV percentile, risk profile, and option type.	params: value, opts: value
	check_roll_conditions	2	Evaluate phase 7 rolling rules from days to expiry, PnL percent, momentum, and spread.	position: value, market: value
	optimal_expiries	2	Select liquid expiries across front, middle, and back buckets and normalize allocations.	expiries: value, opts: value
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    Types
  


    
      
        expiry()

      


    


    
      
        expiry_bucket()

      


    


    
      
        expiry_result()

      


    


    
      
        funding_result()

      


    


    
      
        roll_decision()

      


    


    
      
        size_result()

      


    


    
      
        strike_result()

      


    





  
    Functions
  


    
      
        check_roll_conditions(position, market)

      


        Return the roll action for a single option position.



    


    
      
        iv_adjusted_size(base_size, opts \\ [])

      


        Return the IV-adjusted position size and action.



    


    
      
        optimal_expiries(expiries, opts \\ [])

      


        Return selected expiry buckets with normalized allocation percentages.



    


    
      
        select_strikes(params, opts \\ [])

      


        Return an IV-aware strike ladder quantized to the caller's increment and rounding mode.



    


    
      
        sync_with_funding(roll, opts \\ [])

      


        Return whether funding covers the roll, whether margin is used, or whether to skip/defer.



    





      


      
        Types


        


  
    
      
    
    
      expiry()



        
          
        

    

  


  

      

          @type expiry() :: %{
  expiry: String.t(),
  days_to_expiry: pos_integer(),
  liquidity: DeltaCalc.Decimal.input(),
  bid_ask_spread: DeltaCalc.Decimal.input()
}


      



  



  
    
      
    
    
      expiry_bucket()



        
          
        

    

  


  

      

          @type expiry_bucket() :: %{
  bucket: :front | :middle | :back,
  expiry: String.t(),
  days_to_expiry: pos_integer(),
  allocation: Decimal.t(),
  liquidity: Decimal.t(),
  bid_ask_spread: Decimal.t()
}


      



  



  
    
      
    
    
      expiry_result()



        
          
        

    

  


  

      

          @type expiry_result() :: %{buckets: [expiry_bucket()], total_allocation: Decimal.t()}


      



  



  
    
      
    
    
      funding_result()



        
          
        

    

  


  

      

          @type funding_result() :: %{
  funding_received: Decimal.t(),
  positions_to_roll: non_neg_integer(),
  roll_cost: Decimal.t(),
  spread_cost: Decimal.t(),
  total_cost: Decimal.t(),
  excess_funding: Decimal.t(),
  margin_used: Decimal.t(),
  status: :executed | :skipped | :deferred,
  reason: atom() | nil
}


      



  



  
    
      
    
    
      roll_decision()



        
          
        

    

  


  

      

          @type roll_decision() ::
  %{action: :roll, target: :next_weekly}
  | %{action: :close_only, reason: String.t()}
  | %{action: :partial_roll, take_profit: Decimal.t(), roll_up: Decimal.t()}
  | %{action: :roll_to_atm}
  | %{action: :hold}


      



  



  
    
      
    
    
      size_result()



        
          
        

    

  


  

      

          @type size_result() :: %{
  base_size: Decimal.t(),
  adjusted_size: Decimal.t(),
  multiplier: Decimal.t(),
  action: :increase_size | :normal_size | :reduce_size,
  reason: String.t()
}


      



  



  
    
      
    
    
      strike_result()



        
          
        

    

  


  

      

          @type strike_result() :: %{
  risk_profile: atom(),
  option_type: :call | :put,
  spot_price: Decimal.t(),
  iv_adjustment: size_result(),
  strikes: [map()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check_roll_conditions(position, market)



        
          
        

    

  


  

      

          @spec check_roll_conditions(map(), map()) :: roll_decision()


      


Return the roll action for a single option position.

  



    

  
    
      
    
    
      iv_adjusted_size(base_size, opts \\ [])



        
          
        

    

  


  

      

          @spec iv_adjusted_size(
  DeltaCalc.Decimal.input(),
  keyword()
) :: size_result()


      


Return the IV-adjusted position size and action.

  



    

  
    
      
    
    
      optimal_expiries(expiries, opts \\ [])



        
          
        

    

  


  

      

          @spec optimal_expiries(
  [expiry()],
  keyword()
) :: expiry_result()


      


Return selected expiry buckets with normalized allocation percentages.

  



    

  
    
      
    
    
      select_strikes(params, opts \\ [])



        
          
        

    

  


  

      

          @spec select_strikes(
  map(),
  keyword()
) :: strike_result()


      


Return an IV-aware strike ladder quantized to the caller's increment and rounding mode.

  



    

  
    
      
    
    
      sync_with_funding(roll, opts \\ [])



        
          
        

    

  


  

      

          @spec sync_with_funding(
  map(),
  keyword()
) :: funding_result()


      


Return whether funding covers the roll, whether margin is used, or whether to skip/defer.

  


        

      


  

    
DeltaCalc.OptionsRisk 
    



      
Long-option risk framing and margin-bridge funding stress for option buyers.
Long options have defined max loss equal to premium paid. Combined with perp-funded
margin bridges, cash-flow risk from negative funding dominates — price risk is hedged.
API Functions
	Function	Arity	Description	Param Kinds
	monitor_margin_bridge_health	2	Monitor margin-bridge health using margin ratio, runway, and status bands.	params: value, opts: value
	stress_test_extended_negative	2	Stress-test multiple negative funding rates over an extended horizon.	params: value, opts: value
	calculate_negative_funding_impact	1	Estimate daily funding drain and cash-flow risk under negative rates.	params: value
	calculate_total_exposure	1	Sum gross exposure across spot, perp, options, and margin debt legs.	legs: value
	max_loss	1	Return defined max loss for long options (premium paid only).	option_premiums: value
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        max_loss_result()

      


    


    
      
        negative_funding_impact()

      


    


    
      
        negative_funding_inputs()

      


    


    
      
        stress_scenario()

      


    





  
    Functions
  


    
      
        calculate_negative_funding_impact(params)

      


        Compute negative-funding cash-flow impact for a delta-neutral margin bridge.



    


    
      
        calculate_total_exposure(legs)

      


        Return per-leg notionals and total_exposure as the sum of absolute leg values.



    


    
      
        max_loss(option_premiums)

      


        Frame long-option risk as premium-only max loss.



    


    
      
        monitor_margin_bridge_health(params, opts \\ [])

      


        Evaluate margin-bridge health during the payback period.



    


    
      
        stress_test_extended_negative(params, opts \\ [])

      


        Run extended negative-funding scenarios (default 90 days) across multiple rates.



    





      


      
        Types


        


  
    
      
    
    
      decimal_input()



        
          
        

    

  


  

      

          @type decimal_input() :: DeltaCalc.Decimal.input()


      



  



  
    
      
    
    
      exposure_inputs()



        
          
        

    

  


  

      

          @type exposure_inputs() :: %{
  spot_notional: decimal_input(),
  perp_notional: decimal_input(),
  options_notional: decimal_input(),
  margin_debt: decimal_input()
}


      



  



  
    
      
    
    
      exposure_result()



        
          
        

    

  


  

      

          @type exposure_result() :: %{
  spot_notional: Decimal.t(),
  perp_notional: Decimal.t(),
  options_notional: Decimal.t(),
  margin_debt: Decimal.t(),
  total_exposure: Decimal.t()
}


      



  



  
    
      
    
    
      extended_stress_inputs()



        
          
        

    

  


  

      

          @type extended_stress_inputs() :: %{
  :funding_rates => [decimal_input()],
  :position_size => decimal_input(),
  optional(:scenario) => atom()
}


      



  



  
    
      
    
    
      extended_stress_result()



        
          
        

    

  


  

      

          @type extended_stress_result() :: %{
  scenario: atom(),
  scenarios: [stress_scenario()],
  kill_switch_day_min: pos_integer() | nil,
  kill_switch_day_max: pos_integer() | nil
}


      



  



  
    
      
    
    
      health_status()



        
          
        

    

  


  

      

          @type health_status() :: :healthy | :warning | :critical


      



  



  
    
      
    
    
      margin_health()



        
          
        

    

  


  

      

          @type margin_health() :: %{
  margin_ratio: Decimal.t(),
  runway_days: Decimal.t() | nil,
  health_status: health_status()
}


      



  



  
    
      
    
    
      margin_health_inputs()



        
          
        

    

  


  

      

          @type margin_health_inputs() :: %{
  initial_margin: decimal_input(),
  option_premium: decimal_input(),
  capital: decimal_input(),
  available_margin: decimal_input(),
  daily_burn: decimal_input()
}


      



  



  
    
      
    
    
      max_loss_result()



        
          
        

    

  


  

      

          @type max_loss_result() :: %{
  max_loss: Decimal.t(),
  risk_model: :premium_only,
  limited_downside: true
}


      



  



  
    
      
    
    
      negative_funding_impact()



        
          
        

    

  


  

      

          @type negative_funding_impact() :: %{
  daily_cost: Decimal.t(),
  capital_at_risk: boolean(),
  cash_flow_risk: boolean(),
  market_setup: :bullish | :neutral | :bearish,
  opportunity: :high | :moderate | :low
}


      



  



  
    
      
    
    
      negative_funding_inputs()



        
          
        

    

  


  

      

          @type negative_funding_inputs() :: %{
  :negative_rate => decimal_input(),
  :position_size => decimal_input(),
  optional(:market_context) => atom(),
  optional(:capital_protected) => boolean(),
  optional(:periods_per_day) => pos_integer()
}


      



  



  
    
      
    
    
      stress_scenario()



        
          
        

    

  


  

      

          @type stress_scenario() :: %{
  rate: Decimal.t(),
  daily: Decimal.t(),
  margin_impact: Decimal.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      calculate_negative_funding_impact(params)



        
          
        

    

  


  

      

          @spec calculate_negative_funding_impact(negative_funding_inputs()) ::
  negative_funding_impact()


      


Compute negative-funding cash-flow impact for a delta-neutral margin bridge.
:negative_rate is a decimal fraction per funding period (e.g. -0.0003 for
-0.03%), matching Funding/Hedging/MarginBridge — not a percent number.
:capital_protected defaults to true (price risk hedged). :market_context adjusts
qualitative setup/opportunity fields (:post_crash, :bear_market, etc.).

  



  
    
      
    
    
      calculate_total_exposure(legs)



        
          
        

    

  


  

      

          @spec calculate_total_exposure(exposure_inputs()) :: exposure_result()


      


Return per-leg notionals and total_exposure as the sum of absolute leg values.

  



  
    
      
    
    
      max_loss(option_premiums)



        
          
        

    

  


  

      

          @spec max_loss(decimal_input() | [decimal_input()]) :: max_loss_result()


      


Frame long-option risk as premium-only max loss.
Accepts one premium or a list; returns the summed premium as max_loss.

  



    

  
    
      
    
    
      monitor_margin_bridge_health(params, opts \\ [])



        
          
        

    

  


  

      

          @spec monitor_margin_bridge_health(
  margin_health_inputs(),
  keyword()
) :: margin_health()


      


Evaluate margin-bridge health during the payback period.
Delegates ratio and runway math to DeltaCalc.MarginBridge. Three status bands default to
phase7 thresholds: healthy at or below 25%, warning above 25% through 35%, critical above
the :reduce threshold (default 35%).

  



    

  
    
      
    
    
      stress_test_extended_negative(params, opts \\ [])



        
          
        

    

  


  

      

          @spec stress_test_extended_negative(
  extended_stress_inputs(),
  keyword()
) :: extended_stress_result()


      


Run extended negative-funding scenarios (default 90 days) across multiple rates.
Each rate in :funding_rates is a decimal fraction per period (e.g. -0.0002 for
-0.02%), matching Funding/Hedging/MarginBridge. margin_impact is the funding
drain as a ratio of free capital headroom below the kill-switch threshold
(e.g. 0.07 for 7% of headroom).

  


        

      


  

    
DeltaCalc.Pnl 
    



      
Position PnL, return-on-equity, and fee/funding-adjusted breakeven math.
Callers supply entry, mark/exit prices, size, side, fee rates, margin, and
accrued funding from their own state — no exchange clients or I/O.
API Functions
	Function	Arity	Description	Param Kinds
	breakeven	1	Compute the price where the position turns green after fees and funding.	params: value
	roe	1	Calculate return on equity as PnL divided by margin.	params: value
	realized_pnl	1	Calculate net realized PnL at exit after roundtrip fees and accrued funding.	params: value
	unrealized_pnl	1	Calculate mark-to-market unrealized PnL for an open position.	params: value
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        breakeven_params()

      


        Inputs for fee- and funding-adjusted breakeven price.



    


    
      
        decimal_input()

      


    


    
      
        realized_params()

      


        Inputs for exit-based realized PnL including fees and funding.



    


    
      
        roe_params()

      


        Inputs for return on equity.



    


    
      
        side()

      


        Position side for PnL calculations.



    


    
      
        unrealized_params()

      


        Inputs for mark-to-market unrealized PnL.



    





  
    Functions
  


    
      
        breakeven(params)

      


        Return the breakeven exit price after roundtrip fees and accrued funding.



    


    
      
        realized_pnl(params)

      


        Return net realized PnL at exit_price after open/close fees and accrued funding.



    


    
      
        roe(params)

      


        Return pnl / margin * 100, or zero when margin is not positive.



    


    
      
        unrealized_pnl(params)

      


        Return side-aware unrealized PnL from entry to mark price.
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      breakeven_params()



        
          
        

    

  


  

      

          @type breakeven_params() :: %{
  :entry_price => decimal_input(),
  :size => decimal_input(),
  :open_fee_rate => decimal_input(),
  :close_fee_rate => decimal_input(),
  optional(:side) => side(),
  optional(:accrued_funding) => decimal_input()
}


      


Inputs for fee- and funding-adjusted breakeven price.

  



  
    
      
    
    
      decimal_input()



        
          
        

    

  


  

      

          @type decimal_input() :: DeltaCalc.Decimal.input()


      



  



  
    
      
    
    
      realized_params()



        
          
        

    

  


  

      

          @type realized_params() :: %{
  :entry_price => decimal_input(),
  :exit_price => decimal_input(),
  :size => decimal_input(),
  :side => side(),
  :open_fee_rate => decimal_input(),
  :close_fee_rate => decimal_input(),
  optional(:accrued_funding) => decimal_input()
}


      


Inputs for exit-based realized PnL including fees and funding.

  



  
    
      
    
    
      roe_params()



        
          
        

    

  


  

      

          @type roe_params() :: %{pnl: decimal_input(), margin: decimal_input()}


      


Inputs for return on equity.

  



  
    
      
    
    
      side()



        
          
        

    

  


  

      

          @type side() :: :long | :short


      


Position side for PnL calculations.

  



  
    
      
    
    
      unrealized_params()



        
          
        

    

  


  

      

          @type unrealized_params() :: %{
  entry_price: decimal_input(),
  mark_price: decimal_input(),
  size: decimal_input(),
  side: side()
}


      


Inputs for mark-to-market unrealized PnL.

  


        

      

      
        Functions


        


  
    
      
    
    
      breakeven(params)



        
          
        

    

  


  

      

          @spec breakeven(breakeven_params()) :: Decimal.t()


      


Return the breakeven exit price after roundtrip fees and accrued funding.
Delegates to DeltaCalc.Fees.funding_adjusted_breakeven/3.
Returns entry_price unchanged when size is zero.

  



  
    
      
    
    
      realized_pnl(params)



        
          
        

    

  


  

      

          @spec realized_pnl(realized_params()) :: Decimal.t()


      


Return net realized PnL at exit_price after open/close fees and accrued funding.
Uses DeltaCalc.Fees.roundtrip_cost/1 for the fee component.
Returns zero when size or entry_price is not positive.

  



  
    
      
    
    
      roe(params)



        
          
        

    

  


  

      

          @spec roe(roe_params()) :: Decimal.t()


      


Return pnl / margin * 100, or zero when margin is not positive.

  



  
    
      
    
    
      unrealized_pnl(params)



        
          
        

    

  


  

      

          @spec unrealized_pnl(unrealized_params()) :: Decimal.t()


      


Return side-aware unrealized PnL from entry to mark price.
Returns zero when size or entry_price is not positive.

  


        

      


  

    
DeltaCalc.PortfolioMargin 
    



      
Portfolio-margin calculations over a caller-supplied position list.
This module nets offsetting long and short quantities before computing maintenance
margin, liquidation price, and margin usage. It performs no I/O and assumes all
positions in a call belong to the same risk unit.
API Functions
	Function	Arity	Description	Param Kinds
	margin_usage	1	Calculate used and available margin under portfolio-margin netting.	account: value
	portfolio_liquidation_price	1	Estimate liquidation price for the netted portfolio book.	account: value
	combined_maintenance_margin	1	Calculate maintenance margin after netting offsetting portfolio positions.	account: value


      


      
        Summary


  
    Types
  


    
      
        account()

      


        Portfolio-margin account input.



    


    
      
        position()

      


        Portfolio-margin position input.



    


    
      
        side()

      


        Position side used for net exposure.



    


    
      
        usage()

      


        Margin usage under the portfolio model.



    





  
    Functions
  


    
      
        combined_maintenance_margin(account)

      


        Return net quantity x mark price x max MMR across the portfolio.



    


    
      
        margin_usage(account)

      


        Return used maintenance margin, available equity, and usage percentage.



    


    
      
        portfolio_liquidation_price(account)

      


        Return the price where equity equals net maintenance margin, or nil for a flat book.
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      account()



        
          
        

    

  


  

      

          @type account() :: %{
  :positions => [position()],
  optional(:equity) => DeltaCalc.Decimal.input()
}


      


Portfolio-margin account input.

  



  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @type position() :: %{
  side: side(),
  quantity: DeltaCalc.Decimal.input(),
  mark_price: DeltaCalc.Decimal.input(),
  mmr: DeltaCalc.Decimal.input()
}


      


Portfolio-margin position input.

  



  
    
      
    
    
      side()



        
          
        

    

  


  

      

          @type side() :: :long | :short


      


Position side used for net exposure.

  



  
    
      
    
    
      usage()



        
          
        

    

  


  

      

          @type usage() :: %{used: Decimal.t(), available: Decimal.t(), usage_pct: Decimal.t()}


      


Margin usage under the portfolio model.

  


        

      

      
        Functions


        


  
    
      
    
    
      combined_maintenance_margin(account)



        
          
        

    

  


  

      

          @spec combined_maintenance_margin(account()) :: Decimal.t()


      


Return net quantity x mark price x max MMR across the portfolio.

  



  
    
      
    
    
      margin_usage(account)



        
          
        

    

  


  

      

          @spec margin_usage(account()) :: usage()


      


Return used maintenance margin, available equity, and usage percentage.

  



  
    
      
    
    
      portfolio_liquidation_price(account)



        
          
        

    

  


  

      

          @spec portfolio_liquidation_price(account()) :: Decimal.t() | nil


      


Return the price where equity equals net maintenance margin, or nil for a flat book.

  


        

      


  

    
DeltaCalc.PositionCalculator 
    



      
Core position sizing calculations for risk management and leverage planning.
Handles position size, effective leverage, safety analysis, allocation breakdowns,
and liquidation price analysis using Decimal arithmetic throughout.
API Functions
	Function	Arity	Description	Param Kinds
	calculate_position	1	Compute position size, leverage, safety, and allocation breakdown.	params: value
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    Types
  


    
      
        calculation_result()

      


    


    
      
        params()

      


    





  
    Functions
  


    
      
        calculate_position(params)

      


        Performs comprehensive position calculations based on validated parameters.



    





      


      
        Types


        


  
    
      
    
    
      calculation_result()



        
          
        

    

  


  

      

          @type calculation_result() :: %{
  allocation: map(),
  position: map(),
  effective_leverage: Decimal.t(),
  leverage_to_aum: Decimal.t(),
  safety: map(),
  mmr_info: map()
}


      



  



  
    
      
    
    
      params()



        
          
        

    

  


  

      

          @type params() :: %{
  aum: Decimal.t(),
  side: :long | :short,
  entry_price: Decimal.t(),
  subaccount_allocation: Decimal.t(),
  initial_position_pct: Decimal.t(),
  black_swan_pct: Decimal.t(),
  ui_leverage: Decimal.t(),
  mmr_rate: Decimal.t(),
  mark_buffer: Decimal.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      calculate_position(params)



        
          
        

    

  


  

      

          @spec calculate_position(params()) :: calculation_result() | {:error, atom()}


      


Performs comprehensive position calculations based on validated parameters.
Parameters
	params: Map containing validated parameters including:	:aum - Assets Under Management (Decimal)
	:side - Position side atom (:long, :short)
	:entry_price - Entry price (Decimal)
	:subaccount_allocation - Subaccount allocation amount (Decimal)
	:initial_position_pct - Initial position percentage as decimal (0-1)
	:black_swan_pct - Black swan threshold as decimal (0-1)
	:ui_leverage - UI leverage setting (Decimal)
	:mmr_rate - Minimum margin requirement rate (Decimal)
	:mark_buffer - Mark price buffer (Decimal)



Returns
A map containing:
	:allocation - Allocation breakdown with subaccount equity, position, and reserves
	:position - Position details with notional value and effective leverage
	:effective_leverage - Overall effective leverage
	:leverage_to_aum - Position size as percentage of total AUM
	:safety - Safety analysis with liquidation and black swan metrics
	:mmr_info - MMR rate information for display

Examples
params = %{
  aum: Decimal.new("10000"),
  side: :long,
  entry_price: Decimal.new("3000"),
  subaccount_allocation: Decimal.new("100"),
  initial_position_pct: Decimal.new("0.5"),
  black_swan_pct: Decimal.new("0.15"),
  ui_leverage: Decimal.new("2"),
  mmr_rate: Decimal.new("0.005"),
  mark_buffer: Decimal.new("0.001")
}

calculate_position(params)

  


        

      


  

    
DeltaCalc.Presets 
    



      
Preset configurations for risk modes, black swan thresholds, and DCA ladder strategies.
Provides hardcoded preset configurations for MVP usage. Future versions will
load these from JSON configuration files for user customization.
API Functions
	Function	Arity	Description	Param Kinds
	load_dca_preset	0	Load the default DCA ladder preset for reserve-based position scaling.	-
	load_thresholds	0	Load black swan threshold percentages by asset for long and short positions.	-
	load_modes	0	Load risk mode configurations for portfolio allocation.	-


      


      
        Summary


  
    Types
  


    
      
        asset_threshold()

      


    


    
      
        dca_step()

      


    


    
      
        risk_mode()

      


    





  
    Functions
  


    
      
        load_dca_preset()

      


        Load the default DCA ladder preset for reserve-based position scaling.



    


    
      
        load_modes()

      


        Load risk mode configurations for portfolio allocation.



    


    
      
        load_thresholds()

      


        Load black swan threshold percentages by asset for long and short positions.



    





      


      
        Types


        


  
    
      
    
    
      asset_threshold()



        
          
        

    

  


  

      

          @type asset_threshold() :: %{long: integer(), short: integer()}


      



  



  
    
      
    
    
      dca_step()



        
          
        

    

  


  

      

          @type dca_step() :: {Decimal.t(), Decimal.t()}


      



  



  
    
      
    
    
      risk_mode()



        
          
        

    

  


  

      

          @type risk_mode() :: %{pct: Decimal.t(), cap: Decimal.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      load_dca_preset()



        
          
        

    

  


  

      

          @spec load_dca_preset() :: [dca_step()]


      


Load the default DCA ladder preset for reserve-based position scaling.
Returns
3-step list of {price_pct, allocation_pct} Decimal tuples. Covers 90% of capital across decreasing price levels; 10% held in reserve. (list)
# descripex:contract
%{
  returns: %{
    type: :list,
    description: "3-step list of {price_pct, allocation_pct} Decimal tuples. Covers 90% of capital across decreasing price levels; 10% held in reserve."
  }
}

  



  
    
      
    
    
      load_modes()



        
          
        

    

  


  

      

          @spec load_modes() :: %{
  conservative: risk_mode(),
  moderate: risk_mode(),
  aggressive: risk_mode()
}


      


Load risk mode configurations for portfolio allocation.
Returns
Map with :conservative, :moderate, :aggressive keys, each a map of %{pct: Decimal, cap: Decimal}. (map)
# descripex:contract
%{
  returns: %{
    type: :map,
    description: "Map with :conservative, :moderate, :aggressive keys, each a map of %{pct: Decimal, cap: Decimal}."
  }
}

  



  
    
      
    
    
      load_thresholds()



        
          
        

    

  


  

      

          @spec load_thresholds() :: %{required(String.t()) => asset_threshold()}


      


Load black swan threshold percentages by asset for long and short positions.
Returns
Map keyed by asset symbol (e.g. "ETH") to %{long: integer, short: integer} threshold percentages. (map)
# descripex:contract
%{
  returns: %{
    type: :map,
    description: "Map keyed by asset symbol (e.g. \"ETH\") to %{long: integer, short: integer} threshold percentages."
  }
}

  


        

      


  

    
DeltaCalc.Quantization 
    



      
Legacy output-boundary quantization retained for retired-dashboard compatibility.
API Functions
	Function	Arity	Description	Param Kinds
	quantize	1	Round a Decimal to the retired dashboard's eight-place compatibility format.	value: value


      


      
        Summary


  
    Functions
  


    
      
        quantize(value)

      


        Round a Decimal to the retired dashboard's eight-place compatibility format.



    





      


      
        Functions


        


  
    
      
    
    
      quantize(value)



        
          
        

    

  


  

      

          @spec quantize(Decimal.t()) :: Decimal.t()


      


Round a Decimal to the retired dashboard's eight-place compatibility format.
Parameters
	value - Value to quantize as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)

Returns
Value rounded to the legacy 8-place format (decimal)
# descripex:contract
%{
  params: %{
    value: %{
      description: "Value to quantize as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    }
  },
  returns: %{
    type: :decimal,
    description: "Value rounded to the legacy 8-place format"
  }
}

  


        

      


  

    
DeltaCalc.Safety 
    



      
Position safety scoring and before/after DCA safety comparisons.
API Functions
	Function	Arity	Description	Param Kinds
	compare_dca_safety	8	Compare safety metrics before and after adding a DCA leg.	single_leg: value, dca_leg: value, current_price: value, initial_equity: value, mmr: value, side: value, swan_pct: value, safety_cfg: value
	safety	5	Evaluate position safety and compute risk metrics.	liq: value, entry: value, swan_pct: value, side: value, cfg: value


      


      
        Summary


  
    Types
  


    
      
        safety_result()

      


    





  
    Functions
  


    
      
        compare_dca_safety(single_leg, dca_leg, current_price, initial_equity, mmr, side, swan_pct, safety_cfg \\ %{})

      


        Compare safety metrics before and after adding a DCA leg.



    


    
      
        safety(liq, entry, swan_pct, side, cfg \\ %{})

      


        Evaluate position safety and compute risk metrics.



    





      


      
        Types


        


  
    
      
    
    
      safety_result()



        
          
        

    

  


  

      

          @type safety_result() :: map() | {:error, :non_positive_entry}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      compare_dca_safety(single_leg, dca_leg, current_price, initial_equity, mmr, side, swan_pct, safety_cfg \\ %{})



        
          
        

    

  


  

      

          @spec compare_dca_safety(
  map(),
  map(),
  Decimal.t(),
  Decimal.t(),
  Decimal.t(),
  :long | :short,
  Decimal.t(),
  map()
) :: map() | {:error, atom()}


      


Compare safety metrics before and after adding a DCA leg.
Parameters
	single_leg - Initial leg with :entry and :notional as canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	dca_leg - DCA leg with :entry and :notional as canonical decimal strings; native Elixir callers may also pass Decimal or integer. (value)
	current_price - Market price when adding DCA leg as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	initial_equity - Starting subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	mmr - Minimum margin requirement as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	side - Position side (:long or :short) (value)
	swan_pct - Black swan threshold percentage as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	safety_cfg - Optional safety configuration whose multiplier fields use canonical decimal strings; native Elixir callers may also pass Decimal or integer. (default: %{}, value)

Returns
Map with pre_dca, post_dca, leverage_change, liquidation_change (map)
# descripex:contract
%{
  params: %{
    side: %{
      description: "Position side (:long or :short)",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    current_price: %{
      description: "Market price when adding DCA leg as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    initial_equity: %{
      description: "Starting subaccount equity as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    swan_pct: %{
      description: "Black swan threshold percentage as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    single_leg: %{
      description: "Initial leg with :entry and :notional as canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "entry" => %{"type" => "string"},
          "notional" => %{"type" => "string"}
        },
        "required" => ["entry", "notional"],
        "type" => "object"
      }
    },
    dca_leg: %{
      description: "DCA leg with :entry and :notional as canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "entry" => %{"type" => "string"},
          "notional" => %{"type" => "string"}
        },
        "required" => ["entry", "notional"],
        "type" => "object"
      }
    },
    mmr: %{
      description: "Minimum margin requirement as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    safety_cfg: %{
      default: %{},
      description: "Optional safety configuration whose multiplier fields use canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "safe_multiplier" => %{"type" => "string"},
          "threshold_multiplier" => %{"type" => "string"}
        },
        "type" => "object"
      }
    }
  },
  returns: %{
    type: :map,
    description: "Map with pre_dca, post_dca, leverage_change, liquidation_change"
  }
}

  



    

  
    
      
    
    
      safety(liq, entry, swan_pct, side, cfg \\ %{})



        
          
        

    

  


  

      

          @spec safety(Decimal.t(), Decimal.t(), Decimal.t(), :long | :short, map()) ::
  safety_result()


      


Evaluate position safety and compute risk metrics.
Parameters
	liq - Liquidation price as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	entry - Entry price (> 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	swan_pct - Black swan threshold percentage as a canonical decimal string; native Elixir callers may also pass Decimal or integer. (value)
	side - Position side (:long or :short) (value)
	cfg - Safety config with :threshold_multiplier and :safe_multiplier as canonical decimal strings; native Elixir callers may also pass Decimal or integer. (default: %{}, value)

Returns
Map with verdict, distance metrics, and composite_score, or {:error, :non_positive_entry} (map)
# descripex:contract
%{
  params: %{
    entry: %{
      description: "Entry price (> 0) as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    side: %{
      description: "Position side (:long or :short)",
      kind: :value,
      schema: %{"enum" => ["long", "short"], "type" => "string"}
    },
    liq: %{
      description: "Liquidation price as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    swan_pct: %{
      description: "Black swan threshold percentage as a canonical decimal string; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{"type" => "string"}
    },
    cfg: %{
      default: %{},
      description: "Safety config with :threshold_multiplier and :safe_multiplier as canonical decimal strings; native Elixir callers may also pass Decimal or integer.",
      kind: :value,
      schema: %{
        "additionalProperties" => false,
        "properties" => %{
          "safe_multiplier" => %{"type" => "string"},
          "threshold_multiplier" => %{"type" => "string"}
        },
        "type" => "object"
      }
    }
  },
  returns: %{
    type: :map,
    description: "Map with verdict, distance metrics, and composite_score, or {:error, :non_positive_entry}"
  }
}

  


        

      


  

    
DeltaCalc.StressScenario 
    



      
Price-shock scenario engine for a portfolio-margin position book.
Applies signed mark-price moves, evaluates per-position margin and liquidation
under the netted book model, and simulates cascade liquidations when equity
falls below maintenance margin. All margin and liquidation math delegates to
DeltaCalc.PortfolioMargin.
API Functions
	Function	Arity	Description	Param Kinds
	cascade	2	Simulate cascade liquidations under a price shock until the book stabilizes or is flat.	account: value, shock_pct: value
	apply_shock	2	Apply a signed uniform price-move percentage and return per-position post-shock state.	account: value, shock_pct: value


      


      
        Summary


  
    Types
  


    
      
        account()

      


        Account inputs for stress scenarios.



    


    
      
        cascade_result()

      


        Cascade liquidation outcome under a price shock.



    


    
      
        position()

      


        Portfolio-margin position input, with optional caller-supplied identifier.



    


    
      
        shock_result()

      


        Result of applying a uniform price shock to the book.



    


    
      
        shocked_position()

      


        Per-position state after a price shock.



    





  
    Functions
  


    
      
        apply_shock(account, shock_pct)

      


        Return post-shock equity and per-position margin plus portfolio liquidation status.



    


    
      
        cascade(account, shock_pct)

      


        Liquidate positions iteratively when shocked equity is below maintenance margin.



    





      


      
        Types


        


  
    
      
    
    
      account()



        
          
        

    

  


  

      

          @type account() :: %{equity: DeltaCalc.Decimal.input(), positions: [position()]}


      


Account inputs for stress scenarios.

  



  
    
      
    
    
      cascade_result()



        
          
        

    

  


  

      

          @type cascade_result() :: %{
  shock_pct: Decimal.t(),
  liquidated_positions: [term()],
  margin_call: Decimal.t(),
  survives?: boolean()
}


      


Cascade liquidation outcome under a price shock.

  



  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @type position() ::
  DeltaCalc.PortfolioMargin.position()
  | %{optional(:id) => term(), optional(:symbol) => term()}


      


Portfolio-margin position input, with optional caller-supplied identifier.

  



  
    
      
    
    
      shock_result()



        
          
        

    

  


  

      

          @type shock_result() :: %{
  shock_pct: Decimal.t(),
  equity: Decimal.t(),
  positions: [shocked_position()],
  portfolio_margin: Decimal.t(),
  liquidation_price: Decimal.t() | nil,
  portfolio_liquidated?: boolean()
}


      


Result of applying a uniform price shock to the book.

  



  
    
      
    
    
      shocked_position()



        
          
        

    

  


  

      

          @type shocked_position() :: %{
  id: term(),
  side: DeltaCalc.PortfolioMargin.side(),
  quantity: Decimal.t(),
  mark_price: Decimal.t(),
  margin: Decimal.t()
}


      


Per-position state after a price shock.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply_shock(account, shock_pct)



        
          
        

    

  


  

      

          @spec apply_shock(account(), DeltaCalc.Decimal.input()) :: shock_result()


      


Return post-shock equity and per-position margin plus portfolio liquidation status.

  



  
    
      
    
    
      cascade(account, shock_pct)



        
          
        

    

  


  

      

          @spec cascade(account(), DeltaCalc.Decimal.input()) :: cascade_result()


      


Liquidate positions iteratively when shocked equity is below maintenance margin.
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