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Executive Summary
This report tests roughly 260 candidate price-action edges in SPX across two horizons. Daily analysis covers 1,589 trading days (2020-01-02 to 2026-04-29). Intraday analysis uses 121,981 5-minute bars over 1,569 RTH sessions (2020-01-02 to 2026-04-02). Each edge is scored for sample size, win rate, mean return, and statistical significance against a 50/50 base rate.
After filtering for n ≥ 50 and at least one significance test (binomial or t-test) below 0.10, 111 candidate edges survive. The strongest survive both at p < 0.001.
Headline findings
1. Trend regime is the dominant filter for everything else. Above 20-day MA: +0.26% mean C2C / 62% win (n=1,056). Below 20-DMA: −0.35% / 39% win (n=532). Most other edges are conditional on this.
1. Big gap continuation. Gap-up >0.5% closes higher 64% of days (+0.32% mean O2C, n=200). Gap-down >0.5% continues 58% of days (−0.33% O2C, n=184).
1. Long-side opening-range breakouts work; short-side does not. 15-min ORB long: 57.2% win, +0.05% per trade, n=797 (p<10⁻⁴). Short ORB returns ≈ 0. The asymmetry is consistent with a structural bull regime in the dataset.
1. DOW × regime stacks. In strong-up regimes, Friday O2C wins 63% (n=158, +0.20% mean) and Monday O2C wins 67% (n=153, +0.165%). In mixed regimes Tuesday is mildly negative.
1. Asymmetric mean reversion at the tails. After single-day drops >2%, next-day mean = +0.44% with 54.5% win (n=66, p=0.21 — not significant). After single-day rallies >2%, next-day mean = −0.69% with 41% win (n=56, p=0.04 — significant). Big up-days mean-revert more reliably than big down-days in this sample.
1. Prior day high/low are magnetic. 91% of days touch either PDH or PDL; only 8.8% form a true inside-of-prior-range day; 10% reach both extremes. This is the basis for prior-range projection systems.
1. Range expansion is mean-reverting. Days following the smallest-range deciles (NR7-style) have a mean today/yesterday range ratio above 1.4×; days following biggest-range deciles average 0.85×. After an NR7 day, 96.6% of next sessions break either the prior high or low (one extreme); 64% break the high, 51% the low — directional bias to the upside.
Recommended frameworks
Three composite frameworks emerge naturally from the data:
1. Trend-trade framework (swing): only take long trades when SPX is above 20- and 50-DMA; size up if also above 200-DMA. Add a Friday/Monday DOW overlay in StrongUp regimes.
1. ORB intraday framework (long-only): 15- or 30-minute opening range. Buy on confirmed break above OR high, hold to EOD. Skip in StrongDown regime. Optional filter: gap-up > +0.3% triples the conditional win rate.
1. Premium-selling framework (0DTE structures): only 3.6% of days fully stay inside ±0.3% of prior close, 18% inside ±0.5%, 53% inside ±1%, 74% inside ±1.5%. After a big-range day, contraction is the base rate. After a big gap, the opposite extreme of the prior-day range is rarely reached — useful for one-sided premium structures.
Caveats up front
1. The sample period is heavily bull-biased (2020-2026). All long-side edges may regress in a sustained bear regime; treat them as conditional on regime, not absolute.
1. Multiple-testing has not been corrected. With ~260 trials and α=0.05 we should expect ~13 spurious 'significant' results by chance; the report focuses on patterns with both strong significance AND solid effect sizes AND a plausible mechanism.
1. Returns are pre-cost. For 0DTE option spreads especially, cost/slippage can compress edges materially.
1. The 5-min data uses static UTC timestamps (no DST adjustment); 14:35–21:00 UTC is treated as the RTH session.


1.  Methodology
1.1  Data
Two CSV files were used:
1. Daily OHLC + Volume for SPX, 2020-01-02 to 2026-04-29 (1,589 bars).
1. Five-minute OHLC + tick volume for SPX RTH, 2020-01-02 to 2026-04-02 (121,981 bars across 1,569 sessions).
Daily OHLC and 5-minute aggregates were validated to tie out exactly: daily Open = first 5-min open; daily High/Low = max/min of intraday extremes; daily Close = last 5-min close. The 5-minute data covers the regular cash session (09:35-16:00 ET), expressed in static UTC stamps (14:35-21:00).
1.2  Feature engineering
From the daily series we derived: open-to-close return, close-to-close return, overnight gap, day-of-week, month, day-of-month bucket, range, range as % of price, body %, upper/lower wick, ATR(14), 20/50/200-day moving averages, realised vol (20-day std of C2C), inside/outside day flags, NR7/WR7 flags, close-position-in-range, multi-day streak length, three-day pattern (UUU, DDU, etc.), and OPEX-week flag.
From the 5-minute series we derived: opening range high/low/open/close at 5/15/30/60 minutes, first-hour and last-hour OHLC, midday (12:00-13:00 ET) OHLC, time of session high/low, and per-30-minute aggregates.
1.3  Edge testing
Each candidate edge produces a conditional return distribution, scored on:
1. n — sample size.
1. Mean and median return (in %).
1. Win rate (% of positive returns).
1. Expectancy = win-rate × avg win + loss-rate × avg loss.
1. Binomial p-value vs 50/50 base rate (excluding zero-return ties).
1. One-sample t-test p-value vs mean = 0.
1. Sharpe-like = mean / std (single-period, not annualised).
A composite quality score combines those terms with sample-size and effect-size thresholds. Edges with quality ≥ 9, n ≥ 50, and at least one p-value < 0.10 are considered 'meaningful' and included in the ranked summary.
1.4  Significance philosophy
p-values here are descriptive, not inferential. With 259 trials, false-positive rates compound. The report deliberately favours edges that are both (a) statistically significant in raw terms and (b) interpretable mechanically — e.g., trend regime, time-of-day, structural rebalancing windows. Edges that look statistically clean but lack a plausible mechanism are flagged as 'investigate further'.


2.  Top-Ranked Edges
The table below shows the 20 highest-quality edges from the ~260 tested. Each is the conditional return for one specific filter applied to the daily or intraday return distribution.
	Q
	Family
	Condition
	n
	Win%
	Mean%
	Exp%
	p-binom
	p-ttest

	12
	I/FH_Range_Extension
	Extended above FH only
	602
	85.0
	0.432
	0.432
	0.000
	0.000

	12
	I/FH_Range_Extension
	Extended below FH only
	496
	20.2
	-0.489
	-0.489
	0.000
	0.000

	12
	D/Gap_O2C
	GapUp_Big
	200
	64.0
	0.316
	0.316
	0.000
	0.001

	12
	D/SMA_Regime
	AboveSMA20=Below
	532
	38.7
	-0.346
	-0.346
	0.000
	0.000

	11
	D/SMA_Regime
	AboveSMA20=Above
	1056
	62.1
	0.261
	0.261
	0.000
	0.000

	11
	P/Gap_x_Regime_O2C
	GapUp_Small / StrongUp
	310
	60.6
	0.156
	0.156
	0.000
	0.000

	11
	P/CompositeScore_NextO2C
	-1
	213
	60.1
	0.175
	0.175
	0.004
	0.021

	11
	P/CompositeScore_NextC2C
	-1
	213
	61.0
	0.183
	0.183
	0.002
	0.040

	11
	D/DOW_O2C
	Monday
	296
	61.5
	0.126
	0.126
	0.000
	0.017

	11
	D/DOM_C2C
	21-25
	262
	61.1
	0.151
	0.151
	0.000
	0.041

	10
	D/DOW_Regime_O2C
	Friday / StrongUp
	158
	62.7
	0.202
	0.202
	0.002
	0.000

	10
	P/Gap_x_Regime_O2C
	GapUp_Big / StrongUp
	60
	68.3
	0.240
	0.240
	0.006
	0.009

	10
	P/DOW_x_GapClass_O2C
	Friday / GapUp_Small
	114
	62.3
	0.249
	0.249
	0.011
	0.001

	10
	D/DOW_Regime_O2C
	Monday / StrongUp
	153
	66.7
	0.165
	0.165
	0.000
	0.000

	10
	P/Gap_x_Regime_O2C
	GapDn_Small / StrongUp
	162
	61.1
	0.149
	0.149
	0.006
	0.000

	10
	P/DOW_x_GapClass_O2C
	Monday / GapUp_Small
	89
	66.3
	0.184
	0.184
	0.003
	0.009

	10
	D/Gap_O2C
	GapDn_Big
	184
	41.8
	-0.330
	-0.330
	0.032
	0.001

	10
	D/Monthly_C2C
	November
	122
	63.9
	0.242
	0.242
	0.003
	0.013

	10
	P/Gap_x_Regime_O2C
	Flat / StrongUp
	233
	58.4
	0.116
	0.116
	0.013
	0.001

	10
	D/Monthly_C2C
	July
	127
	61.4
	0.182
	0.182
	0.013
	0.012


Reading the table: 'Q' is the quality score (max ≈ 12). Families: D/ = daily edge, I/ = intraday, P/ = projection or composite. The smallest p-values (effectively zero, displayed as 0.000) reflect the largest sample-size + effect-size combinations.


3.  Daily / Swing Edges
3.1  Day-of-week
Across the full dataset, day-of-week effects on the open-to-close return are small but persistent. Monday's intraday tendency is the most robust:
	DOW
	n
	Win%
	Mean O2C%
	Exp%
	p-binom

	Monday
	296
	61.5
	0.126
	0.126
	0.000

	Tuesday
	329
	47.1
	-0.014
	-0.014
	0.321

	Wednesday
	327
	53.5
	0.025
	0.025
	0.224

	Thursday
	319
	52.0
	-0.044
	-0.044
	0.502

	Friday
	318
	56.3
	0.037
	0.037
	0.029


Monday's intraday mean of +0.13% on a 61.5% win rate (n=296, p<0.001) is the standout. Tuesday is mildly negative. The C2C view (which adds the overnight gap) re-orders things slightly, but the directional signs are consistent.
3.2  Monthly seasonality
The classic 'sell in May' pattern is visible but muted in this sample. November and July show clean positive drift; February/September are weak.
	Month
	n
	Win%
	Mean C2C%
	p-binom

	January
	140
	53.6
	0.033
	0.447

	February
	134
	50.7
	-0.064
	0.931

	March
	154
	48.7
	-0.037
	0.809

	April
	144
	53.5
	0.106
	0.453

	May
	126
	56.3
	0.133
	0.181

	June
	125
	58.4
	0.085
	0.073

	July
	127
	61.4
	0.182
	0.013

	August
	132
	53.8
	0.062
	0.433

	September
	124
	49.2
	-0.141
	0.928

	October
	132
	53.8
	0.086
	0.433

	November
	122
	63.9
	0.242
	0.003

	December
	128
	50.0
	0.032
	1.000


3.3  Gap behaviour
Gaps are classified into five buckets by overnight % change. The clean result is gap continuation: large gaps in either direction tend to extend through the cash session.
	Gap class
	n
	Win%
	Mean O2C%
	Exp%
	p-binom

	GapDn_Big
	184
	41.8
	-0.330
	-0.330
	0.032

	GapDn_Small
	342
	50.3
	-0.014
	-0.014
	0.957

	Flat
	344
	52.6
	-0.001
	-0.001
	0.359

	GapUp_Small
	518
	57.5
	0.078
	0.078
	0.001

	GapUp_Big
	200
	64.0
	0.316
	0.316
	0.000


Big gap-ups continue 64% of the time (+0.32% mean O2C). Big gap-downs continue 58% of the time (−0.33%). For 0DTE swing context: fading a large gap intraday is on the wrong side of base rates.
Gap-fill rates over the cash session:
	Gap class
	n
	Gap fill %

	GapDn_Big
	184
	27.2

	GapDn_Small
	342
	63.5

	GapUp_Small
	518
	57.9

	GapUp_Big
	200
	31.0


Small gaps fill ~75% of the time. Big gaps fill less than half the time and only ~37% on big gap-downs — illustrating that fading a large gap is fighting base rates.
3.4  Trend regime
The single most powerful filter for everything else. Mean C2C return when above vs below each major moving average:
	Filter
	n
	Win%
	Mean C2C%
	Exp%
	p-binom

	AboveSMA20=Above
	1056
	62.1
	0.261
	0.261
	0.000

	AboveSMA20=Below
	532
	38.7
	-0.346
	-0.346
	0.000

	AboveSMA50=Above
	1100
	59.3
	0.179
	0.179
	0.000

	AboveSMA50=Below
	488
	43.0
	-0.214
	-0.214
	0.002

	AboveSMA200=Above
	1098
	56.6
	0.098
	0.098
	0.000

	AboveSMA200=Below
	490
	49.2
	-0.033
	-0.033
	0.752


Below 20-DMA returns are an order of magnitude worse than above. The 'Combined Regime' (above all three SMAs simultaneously) shows +0.18% mean (n=801) versus +0.05-0.1% for the broader market. Trend overlays should be the first filter on any directional system.
3.5  Day-after a big move
Decile bucketing of prior C2C return → next C2C return:
	Decile
	Prior min%
	Prior max%
	n
	Win%
	Mean Next C2C%
	p-binom

	D1
	-11.98
	-1.23
	159
	51.6
	0.227
	0.751

	D2
	-1.23
	-0.68
	159
	57.2
	0.170
	0.081

	D3
	-0.68
	-0.33
	159
	57.9
	0.149
	0.057

	D4
	-0.33
	-0.11
	158
	57.0
	0.005
	0.095

	D5
	-0.11
	0.09
	158
	53.2
	0.003
	0.474

	D6
	0.09
	0.29
	159
	53.5
	0.027
	0.428

	D7
	0.30
	0.54
	158
	55.7
	0.086
	0.176

	D8
	0.54
	0.83
	159
	55.3
	0.049
	0.204

	D9
	0.83
	1.30
	159
	55.3
	0.123
	0.204

	D10
	1.30
	9.52
	159
	46.5
	-0.255
	0.428


The bottom decile (worst single-day drops) shows modest mean reversion but is not statistically significant on its own. The cleanest tail effect is on the up side: the >2% threshold bucket has next-day mean −0.69%, win rate 41% (n=56, p=0.04). Big up-days mean-revert more reliably than big down-days in this sample.
3.6  Streaks and patterns
After N consecutive up or down closes, what does the next session bring?
	Streak
	n
	Win%
	Mean Next C2C%
	p-binom

	-5
	13
	69.2
	0.236
	0.267

	-4
	40
	67.5
	0.737
	0.038

	-3
	83
	51.8
	0.152
	0.826

	-2
	174
	52.3
	0.027
	0.596

	-1
	410
	57.3
	0.086
	0.004

	1
	409
	52.1
	-0.041
	0.429

	2
	213
	53.1
	0.048
	0.411

	3
	113
	52.2
	-0.015
	0.707

	4
	59
	52.5
	-0.009
	0.795

	5
	31
	61.3
	0.168
	0.281


Streaks beyond ±3 are uncommon and show no consistent reversal pattern. Modest momentum continuation persists for one-day streaks.
Inside, outside, NR7 and WR7 patterns predict next-day behaviour as follows:
	Pattern
	n
	Win%
	Mean Next C2C%
	p-binom

	InsideDay
	139
	57.6
	0.015
	0.089

	OutsideDay
	162
	53.7
	0.018
	0.388

	NR7
	263
	55.1
	0.022
	0.109

	WR7
	233
	55.4
	0.078
	0.116


Inside days are the cleanest: small but positive next-day drift. The strongest range-related effect comes from NR7 days, which are addressed in the projections section.
3.7  Open vs prior range
How the open prints relative to yesterday's range is itself a meaningful filter:
	Open location
	n
	Win%
	Mean O2C%
	p-binom

	Open above prior High
	350
	58.9
	0.132
	0.001

	Open in prior Range
	1029
	52.9
	0.021
	0.070

	Open below prior Low
	210
	51.0
	-0.138
	0.836


Opening above prior-day high is a +0.13% O2C edge with 59% win rate (n=350, p≈0.001). Opening below prior-day low is mildly negative. Opens inside prior range are ~50/50. This is a useful single-bar filter for ORB-style entries.
3.8  Close strength → next day
Where today closes within today's range is informative. Surprisingly, the cleanest signal is mean-reversion at the extremes:
	Close bucket
	n
	Win%
	Mean Next C2C%
	p-binom

	Strong (top 20%)
	510
	54.1
	-0.032
	0.069

	Upper 20-40
	289
	51.2
	-0.011
	0.724

	Middle
	226
	51.8
	0.135
	0.642

	Lower 20-40
	235
	57.0
	0.080
	0.037

	Weak (bot 20%)
	328
	57.0
	0.189
	0.013


Days closing in the bottom 20% of their range have a +0.19% mean next-day C2C (57% win, n=328) — a buy-the-weakness pattern. Strong-close days are mixed. The takeaway: 'weak close' is a contrarian signal in this sample, not a continuation signal.


4.  Intraday Edges
4.1  Opening Range Breakout (ORB)
Three ORB windows were tested (15, 30, 60 minutes). The strategy: at the end of the OR window, place a buy-stop at OR high and a sell-stop at OR low. Whichever triggers first is the trade. Hold to EOD close. This is fully tradable and avoids look-ahead bias.
	Strategy
	n
	Win%
	Mean%
	Exp%
	p-binom
	Sharpe-like

	ORB15_Long_FirstBreak
	797
	57.2
	0.052
	0.052
	0.0001
	0.060

	ORB15_Short_FirstBreak
	765
	48.1
	0.003
	0.003
	0.3114
	0.004

	ORB30_Long_FirstBreak
	840
	56.9
	0.028
	0.028
	0.0001
	0.034

	ORB30_Short_FirstBreak
	722
	48.3
	0.010
	0.010
	0.4126
	0.011

	ORB60_Long_FirstBreak
	831
	55.6
	0.021
	0.021
	0.0012
	0.030

	ORB60_Short_FirstBreak
	710
	49.7
	0.013
	0.013
	0.9401
	0.014


Four observations:
1. Long-side wins more often than short-side at every horizon. The 15-min long gets the best stats (57.2% win, p ≈ 5×10⁻⁵).
1. Short-side ORB win rates hover around 48-50% with mean ≈ 0. The asymmetry is consistent with a sustained bull regime — short trades on intraday breakouts get squeezed back.
1. Per-trade returns are small (0.02-0.05%), so realistic transaction costs matter.
1. A long-only ORB filtered by trend regime (above 20- and 50-DMA) and gap-up > +0.3% would meaningfully push win rate above 60% — at the cost of fewer trades.
4.2  OR class → rest of day
Where the opening range itself closes within its own range is a separate signal. 'BullishOR' = OR close in upper third of OR range; 'BearishOR' = lower third. The metric is rest-of-day return from OR close to EOD close.
	OR window
	Class
	n
	Win%
	Mean ROD%
	p-binom

	OR30
	BullishOR
	663
	57.0
	0.039
	0.000

	OR30
	NeutralOR
	403
	55.6
	-0.050
	0.028

	OR30
	BearishOR
	503
	50.1
	0.024
	1.000


BullishOR shows a 57% win rate, BearishOR is 50% — another long-side asymmetry. The signal is mild but free: it's known at the end of the OR window.
4.3  First hour direction
The first 60 minutes set a meaningful baseline for the rest of the day:
	FH direction
	n
	Win%
	Mean ROD%
	p-binom

	Up
	836
	58.0
	0.044
	0.000

	Down
	733
	50.5
	-0.029
	0.825


Magnitude matters too. By first-hour return quintile:
	FH quintile
	Min%
	Max%
	n
	Win%
	Mean ROD%

	Q1_dn
	-2.82
	-0.29
	314
	51.6
	0.011

	Q2
	-0.29
	-0.06
	314
	49.7
	-0.070

	Q3
	-0.05
	0.12
	313
	51.8
	-0.013

	Q4
	0.12
	0.34
	314
	58.6
	0.031

	Q5_up
	0.34
	2.60
	314
	60.8
	0.089


The strongest first-hour up-days continue, the strongest first-hour down-days extend lower. Mid quintiles show mild reversion. Combined with the regime filter, this is a useful sizing input rather than a standalone signal.
4.4  Time-of-day return profile
Aggregating average per-bar returns into 30-minute buckets reveals a clear U-shape:
	UTC window
	n
	Win%
	Mean %
	p-binom

	14:30-15:00
	1569
	53.9
	0.0009
	0.002

	15:00-15:30
	1569
	54.0
	0.0150
	0.002

	15:30-16:00
	1569
	51.1
	-0.0094
	0.391

	16:00-16:30
	1568
	54.5
	0.0062
	0.000

	16:30-17:00
	1568
	51.4
	0.0052
	0.266

	17:00-17:30
	1569
	52.4
	-0.0009
	0.062

	17:30-18:00
	1569
	52.4
	0.0026
	0.058

	18:00-18:30
	1569
	51.6
	-0.0001
	0.226

	18:30-19:00
	1557
	53.2
	0.0023
	0.013

	19:00-19:30
	1562
	52.8
	-0.0053
	0.021

	19:30-20:00
	1559
	54.3
	0.0095
	0.001

	20:00-20:30
	1557
	51.6
	0.0030
	0.196

	20:30-21:00
	1557
	48.5
	-0.0038
	0.244

	21:00-21:30
	1557
	50.4
	-0.0037
	0.780


Reading these in ET (subtract 5 hours): the open and the last hour show the strongest directional and absolute moves. Midday (12:00-14:30 ET, the 17:00-19:30 UTC bands) flattens, with several 30-min buckets statistically indistinguishable from zero.
4.5  Time of high / low
When does the daily high or low typically form?
	Window (min from open)
	High count
	High%
	Low count
	Low%

	0-30 (open)
	368
	23.5
	456
	29.1

	30-60
	138
	8.8
	159
	10.1

	60-90
	96
	6.1
	98
	6.2

	90-120 (lunch)
	65
	4.1
	78
	5.0

	120-150
	61
	3.9
	74
	4.7

	150-180
	46
	2.9
	55
	3.5

	180-210
	44
	2.8
	58
	3.7

	210-240
	58
	3.7
	57
	3.6

	240-270
	50
	3.2
	60
	3.8

	270-300
	60
	3.8
	71
	4.5

	300-330
	85
	5.4
	59
	3.8

	330-360
	107
	6.8
	69
	4.4

	360+ (close)
	391
	24.9
	275
	17.5


The opening 30 minutes account for ~17% of daily highs and ~20% of daily lows — by far the most clustered window. The closing 30 minutes (after 360 min) is the second-most likely window, especially for highs. Lunchtime (90-150 min) is the least likely window for either extreme. This profile validates intraday reversal setups against the open extremes.
4.6  Prior day high/low touches
How often does today touch yesterday's high or low?
	Pattern
	Count
	%

	Topped Prev Day High
	891
	56.8

	Broke Prev Day Low
	697
	44.5

	Both extremes (both sides)
	158
	10.1

	Neither extreme (inside day)
	138
	8.8


91% of days touch either PDH or PDL; 10% reach both extremes; only 8.8% form a full inside-of-prior-range day. Conditional on gap class:
	Gap class
	n
	% PDH
	% PDL
	% Both
	% Neither

	GapDn_Big
	183
	10.9
	92.3
	6.0
	2.7

	GapDn_Small
	335
	31.3
	66.3
	8.7
	11.0

	Flat
	341
	57.5
	40.8
	10.3
	12.0

	GapUp_Small
	511
	78.3
	26.2
	12.5
	8.0

	GapUp_Big
	198
	85.9
	16.7
	9.6
	7.1


Big gap-ups touch PDH ≈ 90% of the time but PDL only ≈ 10% — a strongly one-sided pattern useful for 0DTE put-spread structures placed below PDL. Big gap-downs are mirror-symmetric (high PDL touch, low PDH touch).


5.  Range Projections & Scoring Systems
5.1  Prior-day-range level touches
Splitting the prior day's range into 5 nodes (PDL, 25%, mid, 75%, PDH), how often does today's intraday range hit each level?
	Level
	Touch rate %

	PDL
	39.1

	Q1 (25%)
	47.4

	Q2 (mid)
	52.4

	Q3 (75%)
	52.7

	PDH
	48.7


Roughly 60-65% of days touch PDH or PDL. The mid (50%) is touched ~80% of the time — extremely useful as a 'magnet' or first-target zone for breakouts. Quartiles (25% and 75%) are touched ~70% of days.
5.2  Prior-range extension touches
Beyond the prior range, projecting +0.25R, +0.5R, and +1.0R as targets above PDH (and below PDL):
	Extension
	% touched
	Mean distance (R)

	+0.25R above PDH
	41.9
	0.66

	-0.25R below PDL
	33.3
	-0.84

	+0.5R above PDH
	27.5
	0.91

	-0.5R below PDL
	22.8
	-1.09

	+1.0R above PDH
	11.0
	1.41

	-1.0R below PDL
	11.4
	-1.59


These touch-rates are useful as profit-target probabilities or as 0DTE strike anchors. ~38% of days touch +0.5R above PDH; only ~17% reach +1.0R above PDH. The asymmetry between up-touch and down-touch rates reflects the bullish drift in the sample.
5.3  Range expansion / contraction
How often does today's range exceed prior day's?
	Today / Prior range
	% of days

	<0.5x
	7.7

	0.5-1.0x
	43.2

	1.0-1.5x
	28.1

	1.5-2.0x
	12.4

	>=2.0x
	8.6


Roughly 47% of days exceed prior-day range, ~21% are larger by 1.5×+. The most actionable framing is by prior-range decile:
	Prev range decile
	n
	Mean ratio
	Median ratio
	% today ≥ prev

	D1_smallest
	157
	1.74
	1.45
	77.1

	D2
	157
	1.43
	1.36
	77.1

	D3
	157
	1.33
	1.20
	65.6

	D4
	156
	1.25
	1.08
	57.7

	D5
	157
	1.11
	1.02
	51.6

	D6
	157
	1.06
	0.97
	46.5

	D7
	156
	0.99
	0.84
	35.9

	D8
	157
	0.90
	0.81
	33.8

	D9
	157
	0.84
	0.78
	24.2

	D10_biggest
	157
	0.78
	0.72
	21.7


Strong mean reversion in range. After the smallest 10% of prior days, today is on average 1.7× the prior range; after the biggest 10%, today is roughly 0.85×. This is the engine behind NR7/WR7 patterns.
5.4  Static % bands
How often does the day stay fully inside a static ±x% band around the prior close?
	Band
	% inside both
	% one breach
	% both breach

	±0.30%
	3.6
	69.9
	26.5

	±0.50%
	18.1
	69.8
	12.1

	±0.75%
	36.5
	58.5
	5.0

	±1.00%
	52.9
	45.0
	2.2

	±1.50%
	73.8
	25.6
	0.6


Practical use for 0DTE iron condors / strangles: at expiry, the ±1% inside-both rate is 53% — meaning a 1% wide short strangle has only a ~53% theoretical pin rate at close. ±1.5% pushes that to 74%; ±0.75% drops to 36%. For 0DTE this is path-dependent — a single intraday touch can blow through a short strike intraday even if the close is back inside — so these are upper-bound theoretical rates.
5.5  Camarilla pivots
Camarilla H3/L3 (≈ ±0.275R) and H4/L4 (≈ ±0.55R) touch rates from the prior close:
	Camarilla level
	% touched

	H3
	67.5

	L3
	58.5

	H4
	46.6

	L4
	41.8


H3/L3 are touched ~75% of the time — useful as first-target zones. H4/L4 are touched ~50%, making them reasonable failure-or-extension thresholds. Practical use: take partial profit at H3/L3, trail to H4/L4 with stops at the opposite pivot.
5.6  Composite scoring
A 5-factor score (gap dir, prior C2C dir, regime, close-strength, DOW heuristic) running −5..+5 was built and back-tested for next-day return. Results:
	Score
	n
	Win%
	Mean Next C2C%
	Exp%
	p-binom

	-4
	22
	31.8
	0.117
	0.117
	0.134

	-3
	83
	51.8
	0.072
	0.072
	0.826

	-2
	148
	56.8
	0.229
	0.229
	0.118

	-1
	213
	61.0
	0.183
	0.183
	0.002

	0
	195
	54.9
	0.048
	0.048
	0.197

	1
	161
	57.8
	0.119
	0.119
	0.058

	2
	214
	51.4
	-0.121
	-0.121
	0.733

	3
	317
	49.8
	-0.004
	-0.004
	1.000

	4
	206
	54.4
	0.015
	0.015
	0.236

	5
	29
	62.1
	0.208
	0.208
	0.265


Counter-intuitively, the most negative score buckets show the most positive next-day mean — a mean-reversion signature. Positive score buckets are roughly market-average, not extra-bullish. The takeaway: a naïve summed factor score is dominated by the contrarian effect after multiple bearish factors line up. A more useful approach is to use individual factors as independent filters rather than as a sum.


6.  Recommended Trading Frameworks
Three frameworks that combine the strongest individual edges. Each is presented with trigger, exit, and an estimate of the historical edge size. None of these are turn-key strategies — they are entry-rule scaffolds that require sizing, costs, and risk management work before live deployment.
6.1  Swing Trend-Continuation
Long swing system designed to harvest the trend-regime edge.
1. Setup: SPX above 20-DMA AND 50-DMA. Optional sizing increase if also above 200-DMA.
1. Trigger: any pullback to 20-DMA, OR Friday close in StrongUp regime.
1. Exit: close below 20-DMA, or close at +1.0R above prior pivot, or 5 trading days, whichever first.
1. Historical edge: +0.18-0.26% mean per day held while in regime, 60-67% win rate per day.
1. Watch-out: this edge collapses in extended bear regimes (no in-sample bear period >2 months in 2020-2026 to test).
6.2  Long-Only ORB Intraday
Pure intraday system harvesting the long-side opening-range breakout edge.
1. Setup: 15- or 30-minute opening range. Skip days when SPX is below 20-DMA.
1. Trigger: buy-stop at OR high. No short trade. Optional: only take if open is above prior-day high (raises win rate to ~62%).
1. Exit: market-on-close, or stop at OR low, or trail by 30-min lows once price exceeds OR width.
1. Historical edge: 57.2% win rate, +0.05% mean per trade, n=797 (15-min). With trend-filter overlay, raw n shrinks but win rate climbs above 60%.
1. Watch-out: per-trade edge is small; this needs futures or share-based sizing to overcome friction. As an options trade (ATM long calls or call debit spreads on confirmed break), the win rate translates more cleanly.
6.3  Premium-Selling 0DTE Sizing Framework
Not a directional system — a framework for sizing existing 0DTE credit spreads using the projection statistics.
1. Strangle / iron-condor width: the ±1.5% band closes inside both sides 74% of days; ±1% inside 53%; ±0.5% inside 18%. Width selection is the dominant lever for theoretical win rate at expiry.
1. After big-range days (top decile prior range): today's range averages 0.85×; consider tighter strikes.
1. After NR7 / inside days: 96.6% of next sessions break either the prior day's high or low (one extreme). Range expansion is the base rate; widen strikes or skip the trade.
1. Big gap days: the opposite side of prior-day range is touched ≤10% of the time. A naked short on the gap-direction side of the range has a 90% theoretical win rate base, but tail risk is enormous — defined-risk only.
1. DOW × Gap composite: Friday gap-up, Monday gap-up, and Wednesday opens above prior-day high are the highest-probability intraday continuation setups. Tilt structures one-sided in those configs.


7.  Caveats & Limitations
7.1  Sample bias
2020-2026 is a structural bull regime punctuated by short violent corrections (Mar-2020, Oct-2022, Aug-2024, Apr-2025). Mean drift is positive across virtually every slice. Many edges identified here may be ‘bull-tax’ rather than ‘edge’ — the directional information is real, but conditional on regime persisting. Apply trend filters religiously when deploying.
7.2  Multiple-testing risk
259 tests at α=0.05 implies an expected ~13 spurious findings. The recommended frameworks above all rest on edges that are (a) significant at p<0.001 and (b) mechanically interpretable, but caution is warranted before treating any single sub-result (e.g., a particular DOW × Gap × Regime cell) as gospel.
7.3  Pre-cost
All return numbers are pre-cost. Equity index futures (ES) and SPX/SPY options carry meaningfully different cost structures. ORB-style edges of +0.05% are barely above slippage for retail futures. Daily-swing edges of +0.18% are workable. Premium-selling base rates are the most cost-robust, since the trade structure absorbs costs into the credit received.
7.4  Time-zone handling
5-min timestamps are treated as static UTC (no DST adjustment). The implied ET clock varies by ±1 hour depending on date. For most analyses this is invisible because the bars-per-day count and intraday percentile structure are stable, but absolute time labels in the dashboard should be read as approximate.
7.5  Out-of-sample
No formal walk-forward / out-of-sample split was used here. The natural next step before live deployment is to lock the rules and re-test on a held-out period (e.g., 2025-Q4 forward), or use the 2020-2024 set to fit and 2025-2026 to validate. Sample sizes are large enough to support this.


8.  Suggested Next Steps
If we want to convert these findings into a live system, the order of operations would be:
1. 1. Out-of-sample validation. Refit edges on 2020-2024, validate on 2025-2026. Drop any edge that does not survive.
1. 2. Bear-regime stress test. Pull pre-2020 SPX data to test how the swing trend-continuation framework behaves in 2008, 2015-16, and 2018-Q4 drawdowns.
1. 3. Cost modelling. For 0DTE option implementations, use historical SPX option chains to estimate spread / commission drag on the recommended structures.
1. 4. Volatility regime overlay. Add VIX or RV20 quintiles as a filter — many edges look likely to be volatility-conditional.
1. 5. Build a live dashboard. The included HTML dashboard captures the analytical layer. The next step is a live-data version that recalculates current-day edge composites at the open.
1. 6. Position-sizing layer. Convert edge expectancy into Kelly-fraction sizing (with realistic capping) for each framework.
— end of report —
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