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PORTFOLIO ORIENTATION

What This Guide Is - and What Lotto Lab Is
Actually Doing

Lotto Lab puts a simple interface in front of a deliberately skeptical analytical system. Models are allowed to propose
ideas. Analyzers measure the historical record. Validators try to prove the ideas wrong. Optimizers turn strong
individual candidates into a diversified ticket group.

e )
CURRENT PROJECT SCOPE

Powerball « Mega Millions « Lotto America

Those are the only three games treated as current Lotto Lab game scope in this portfolio edition. Some
ordered/positional-digit pages are retained as future-expansion research references; they are not part of the current

three-game release.
/
MODEL ANALYZER
A theory or recipe A scientific instrument
Says which historical signals might matter and how to score Measures patterns, relationships, uncertainty, structure, or
them. complexity.
VALIDATOR
A stress test A team builder
Checks whether the math still helps when future answers Turns strong candidates into a broader portfolio with less
are hidden. duplication.
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DATA LINEAGE AND VERIFIED ANALYTICAL CORPUS

Three Games. 8,029 Actual Historical Draws.

The earlier portfolio edition described an intermediate acquisition checkpoint. That is no longer the current state. Lotto
Lab now has a live-verified core-three archive containing actual historical draw records - draw dates and winning
numbers - for Powerball, Mega Millions / The Big Game, and the revived Lotto America.

LIVE-VERIFIED CORE-THREE SNAPSHOT
8,029 records | 3 games | LIVE_VERIFY=PASS

Snapshot: core-three-pb-2026-08-15-mm-2026-08-28-1a-2026-08-26-v1

POWERBALL

3,842 ACTUAL DRAWS

1992-04-22 -> 2026-08-15 | 7 historical eras/matrices

Coverage reaches the first Powerball drawing. This is draw-level history, not merely documentation that the game existed.

MEGA MILLIONS / THE BIG GAME

1996-09-06 -> 2026-08-28 | 7 historical eras

The archive includes 520 actual The Big Game-era drawings before the Mega Millions rename in 2002.

LOTTO AMERICA

1,132 ACTUAL DRAWS

2017-11-15 -> 2026-08-26 | revived modern game

The modern revival is intentionally kept separate from the original 1988-1992 Lotto America identity that became Powerball.

The result is a corpus with decades of real outcomes while still preserving the rule era that produced each draw. Older matrices are
evidence, but they are not silently treated as if they used today's rules.
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GAME LINEAGE AND RECOVERED HISTORY

Powerball: Draw-Level History Back to the First
Drawing

1992 1997 2012 2015 2026
First Powerball draw Historical matrix era Major matrix change Current 5/69 + 1/26 matrix Verified snapshot

Lotto Lab's current Powerball corpus contains 3,842 actual drawings from April 22, 1992 through August 15, 2026.
The deep recovery used an official Delaware archive and reaches the first Powerball drawing. Earlier partial datasets
were intermediate acquisition checkpoints, not the final historical boundary.

( )
RECOVERY / VALIDATION CHECKPOINT
3,842 source-backed Powerball draw records
413/ 413 monthly archive requests returned successfully during recovery
0 duplicate draw dates
0 parse failures
0 rule violations in the accepted recovery audit
\. J

WHY SEVEN ERAS MATTER

Powerball changed matrices repeatedly over three decades. Lotto Lab maps each historical draw to the rules that
generated it, so Strategy Lab can study the full history without pretending an older number pool is identical to the current
one. The current 5/69 + 1/26 format began October 7, 2015.

Plain-English version

This is no longer a partial career biography. Lotto Lab has the Powerball box score back to opening day - with the
historical rulebook attached to every era.

Lotto Lab / Historical Corpus Page 4



GAME LINEAGE AND RECOVERED HISTORY

Mega Millions: The Archive Reaches Through
The Big Game

1996 2002 2010 2017 2025 2026

The Big Game begins Renamed Mega Millions Historical matrix era Major matrix change Current matrix Verified snapshot

Lotto Lab's current Mega Millions-family corpus contains 3,055 actual drawings from September 6, 1996 through
August 28, 2026. The recovery came from an official Virginia Lottery full-history response. Critically, the data does not
begin with the Mega Millions name in 2002: it includes 520 actual The Big Game-era draws.

actual Big Game / Mega Millions draws

draws from The Big Game era before the rename
expected schedule dates accounted for

missing dates, extra dates, or duplicate dates

accepted semantic conflicts in the recovery audit

The analytical lineage crosses the name change itself. Strategy Lab can study the same game family from The Big
Game through multiple Mega Millions matrices while keeping each era labeled. lllinois and Michigan records can still
serve as independent corroboration, but the Virginia recovery removed them as blockers to completing the 1996-2002
gap.

Plain-English version

It is like owning the franchise statistics from before and after the team changed its name - not just a history book that says
the old team existed.
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GAME LINEAGE AND RECOVERED HISTORY

Lotto America: The Historical Loop, Kept
Analytically Honest

1988 1992 2002 2017 2023 2026
Original Lotto America Becomes Powerball Hot Lotto era Lotto America revived Digital draw system Verified snapshot

The current Lotto America corpus contains 1,132 actual drawings from November 15, 2017 through August 26,
2026, reaching the first drawing of the revived modern game. The original 1988-1992 Lotto America remains essential
lineage because it became Powerball, but Lotto Lab does not splice those older records into the revived game as
though nothing changed.

( )
CURRENT MODERN CORPUS

1,132 draws | 2017-11-15 -> 2026-08-26

Revived-game history is complete back to its first draw in the current analytical family. The original Lotto America identity is
preserved as predecessor lineage, not silently merged data.

\. J

A SECOND ERA INSIDE THE REVIVED GAME

In April 2023, Lotto America moved to a new digital draw system. That creates a useful operational boundary for
research: pre-digital versus post-digital behavior can be compared while still recognizing that a draw mechanism change
does not make future results deterministically predictable.

Plain-English version

Powerball came from the original Lotto America, and the Lotto America name later returned after Hot Lotto. The names
form a loop; the analytical datasets remain properly separated.

Lotto Lab / Historical Corpus Page 6



DATA ARCHITECTURE

How 8,029 Verified Draws Reach Smart Analyst

The public-data path now has a concrete verified boundary. Shared historical data is acquired and validated centrally,

published as a versioned core-three snapshot, then consumed locally. Personal strategy computation still remains

on-device.

4 4 )
1 OFFICIAL HISTORICAL SOURCES 2 VALIDATION + ERA MAPPING
Powerball deep archive, Virginia Mega Millions full -> Reject malformed, conflicting, synthetic, duplicate, or
history, and validated Lotto America history. wrong-era records.

- - J

\Y

4 4 )
3 VERIFIED CORE-THREE SNAPSHOT 4 LOCAL ROOM /FILES
8,029 records. 3 games. Versioned manifest, hashes, The device receives the authoritative validated history
schema, and bundle identity. - used by the analytical system.

. . J

\Y

5 STRATEGY LAB 6 SMART ANALYST
Walk-forward testing, random controls, tournaments, Uses the current verified dataset and champion
calibration, nonlinear and challenger research. -> configuration to rank candidate sets locally.

4 )
LIVE PUBLICATION CHECKPOINT
Snapshot core-three-pb-2026-08-15-mm-2026-08-28-1a-2026-08-26-v1 passed archive verification: descriptor and asset HTTP 200,
schema v2, 13 ZIP members, 8,029 records, 3 games, LIVE_VERIFY=PASS.

- J

A new validated draw changes the dataset identity. Cheap statistics can update incrementally; expensive research can
be recalibrated deliberately. The historical corpus is cumulative evidence, not a static demo file.

Lotto Lab / Historical Corpus
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CORE MODEL

Frequency Model

moumcv MODEj

(:ounts how often each number appears over time,

Historical appearance counts

52
45
38

WHAT IT LOOKS AT W% SIMPLE ANALOGY

It looks at which > Numbers that appear =2 |t’s like a batting
numbers show up more frequently in the average for lottery
most often in the past get higher scores numbers—based on
historical record. 3 in the Frequency Model . past performance.

= 2,
+ Qe —o— a“" 1S —e—r O r—— 4‘ £ oo e—o— ““"

+ PAST RESULTS DO NOT GUARANTEE FUTURE OUTCOMES. USE DATA WISELY. + V“

WHAT IT DOES PLAIN ENGLISH

Counts how often each number has appeared in the eligible Which numbers have shown up a lot - and which have not?
historical corpus.

SIMPLE ANALOGY LOTTO LAB NOTE

Like a baseball batting average: useful history, not a promise A frequent number is not automatically “due” or more likely
about the next at-bat. next time. Frequency is evidence, not destiny.
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CORE MODEL

Recency Model

| &  MORE RECENT
More mﬂuence

MORE

WEIGHT 0 1-5 Draws Ago

0 31-50 Draws Ago
Al
LESS
TR = ‘

p WHAT IT LOOKS AT
,f\lﬂﬂz

The Recency Model looks at
how recently each number
appeared in past draws.

WHY IT MATTERS

Newer patterns can be more
relevant than very old ones.

This model helps highlight
Numbers seen more recently numbers that are part of
get more influence. current trends.

,\ Less InfluenceJ.v- La

LESS

= \J
c SIMBLE ANALOGY

Yesterday's weather often
tells you more about today
than the weather

from years ago.

@ ANALYTICAL TOOL, NOT A PROMISE. LOTTERY RESULTS ARE RANDOM. <

WHAT IT DOES PLAIN ENGLISH

Lets recent draws matter more than very old draws through a
controlled decay.

What has been happening lately?

SIMPLE ANALOGY LOTTO LAB NOTE

Yesterday’'s weather may be more relevant than weather
from fifteen years ago, while still not guaranteeing tomorrow.

Core Models

Recent evidence can be emphasized without throwing away
older history.
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CORE MODEL

Pairs / Pair-Lift Model

OBSERVED
TOGETHER
(In Data)

BY CHANCE SCORE

EXPECTED PAIR-LIFT
(Independence) (Observed + Expected)

A

They appeared
together 14 times.

Ch I tedict 1.97 means this pair appears
:::: 70_ ?eﬁ’:“s: g about 1.97x more often
than chance.

WHAT IT LOOKS AT [

It studies two-number
relationships.

For every possible pair,
it counts how often that
pair appears together in
the results.

WHY IT MATTERS

\ Some pairs show up
together more often

/than chance alone
suggests. Those pairs
can carry extra insight.

SIMPLE ANALOGY

Like noticing two
teammates who are
often on the field
together.

It's not random—
they just click!

@' Pair-Lift Score = Observed Together + Expected by Chance  » > 1.0 More oftenthanchance ¢ = 1.0 About what chance predicts

¢ <10 Lessoften than chance

WHAT IT DOES PLAIN ENGLISH

Measures pair co-occurrence and compares it with what

Do these two numbers appear together more often than
individual frequencies alone would predict.

simple popularity explains?

SIMPLE ANALOGY LOTTO LAB NOTE

If two coworkers are both in the office every day, seeing them
together is not surprising. Lift asks whether they meet
unusually often even after accounting for that.

Pair lift is more informative than raw pair counts because it
corrects for common numbers.
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CORE MODEL

Triplets / Triplet-Lift Model

gEssssssa s ew,
TRIPLET-LIFT
¢ EXAMPLES *

@00+
These trios have
appeared together more
often than expected

by random chance.
‘..-.o.ig-._lli
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N |
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It studies () Some trios appear Like seeing the same
three-number together more ofter/ three friends show up ¢
relationships. % than chance alone together again and

= suggests.

SPOT PATTERNS. UNDERSTAND NUMBERS PLAY SMART.
- RESEARCH. NOT PREDICTION. ¢ -+ <

WHAT IT DOES PLAIN ENGLISH

Extends co-occurrence lift to groups of three numbers. Does this trio appear together unusually often?

LOTTO LAB NOTE

Three popular musicians sharing many playlists is less Triplet signals are noisy, so shrinkage and walk-forward
surprising than three obscure musicians repeatedly testing matter.
appearing together.
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CORE MODEL

Transition Analysis Model

SCENIC
DISCOVERY
AHEAD

TRANSITION FREQUENCY

(From Number = To Number)

It compares one draw
with the next.
For each number, N’ -
it tracks V\f’hlch numglers DRAWN  DRAWNs
| show up right after it. B by chance.
\

WHAT IT DOES

Examines relationships from one draw to the next instead of
only within the same draw.

Like studying chess games to see which moves tend to follow
other moves.

Core Models

It asks whether some number:

tend to be followed by
| certain others more often
than we would expect

03 17 28 34
9

4
6
7

N s W e N

Less Often [MES]T | JN0JM More Often

It’s like asking what move .,
tends to come next
in a game.

il

PLAIN ENGLISH

When something appears now, does anything show up
unusually often next time?

LOTTO LAB NOTE

Observed transitions are compared with normal appearance
rates and must survive out-of-sample testing.

Page 13



CORE MODEL

Structural Model

STRUCTURAL PROFILE

stv || seacinG
Total of the | How far apart
numbers. | numbers are.

@ o
CONSECUTIVE SPREAD
NUMBERS Range between
Checks for runs the smallest
of numbers and largest
in a row. numbers.

and even

ODD/EVEN
BALANCE BALANCE
Mix of odd Balance between

low (1-22) and

©x® © O [is

ENDING DIGITS
Looks at the last
digits (0-9) of the

numbers.

OO0 "o 0000000000

== EXAMPLE NUMBER SET ~~

It looks at patterns in |
the whole set, not just
individual numbers.

It checks whether the set

has a familiar overalls;g%
.IlII

It is the recipe of
the set, not just
the ingredients.

EXPLORE. . PLAY SMART.

& Structural Model helps you see the big picture of any number set—clearly, simply, and smartly. /\,‘** = —

WHAT IT DOES PLAIN ENGLISH

Scores the shape of a set: total, spacing, odd/even, low/high,
consecutive runs, endings, spread, repeats, and related
properties.

Instead of asking only “which numbers?”, ask “what kind of
set is this?”

SIMPLE ANALOGY LOTTO LAB NOTE

Like describing a recipe as sweet, spicy, heavy, or balanced
rather than merely listing ingredients.

Core Models

Structural features summarize set geometry without claiming
that a “pretty” structure is guaranteed to hit.
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CORE MODEL

Bayesian / Shrunk-Frequency Model

BEFORE: RAW FREQUENCY AFTER: SHRUNK FREQUENCY
(Can be extreme) (More reasonable)
62 75

THE GOAL:

AB
w - 21 b v Avoid Overreacting
1 7' to small samples
Pulls extremes \ ; j v

CEOBO® = @@@ 560 == i

estimates

4 Less noise. More signal. 4

= R / It stops tiny samples A rookie's first
from recent draws NGREDIENTS from looking more few games do not
plus our prior ! important than tell the whole
expectations to they are. story yet. ;
create balanced More stability. We balance early /]
frequencies. Better decisions. 4

+r EDUCATIONAL ONLY. NO WINNING CLAIMS.

WHAT IT DOES PLAIN ENGLISH

Pulls extreme-looking estimates back toward normal Do not overreact to a tiny sample.
expectations when evidence is sparse.

SIMPLE ANALOGY LOTTO LAB NOTE

A rookie goes 4-for-5. You would not instantly conclude he is Shrinkage is especially important for pairs, triplets,
an .800 hitter. transitions, and small historical windows.
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CORE MODEL

Ensemble Model

ENSEMBI.E v

Combmes several models into one fmal score. ]

" (FREQUENCY ) [~ RECENCY PAIRS TRIPI.ETS TRANSITIONS smucwne BAYESIAN o
; $ + :
111 MODELS

O .| BerTeR
PICKS

WHAT IT LOOKS AT l ’ WHY IT MATTERS l SIMPLE ANALOGY

‘ It uses the combined Different models each Like a panel of experts
output of many models. contribute part of the answer. reachlng one final decision.

WHAT IT DOES PLAIN ENGLISH

Combines several models using weights earned through Ask several specialists and decide how much trust each
validation. deserves.

LOTTO LAB NOTE

Instead of one doctor, use a panel of specialists and weight Walk-forward tests and model tournaments determine which
their opinions by demonstrated performance. factors earn influence.
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CORE ARCHITECTURE

Game-Specific Model Configuration

POWERBALL |

MEGA MILLIONS

LOTTO AMERICA |

1-52

| # sonuspooL |

1-26 (POWERBALL)

1-25 (MEGA BALL)

1 - 10 (STAR BALL)

| = oroermarrers | NO

NO

NO

@ w

Low

E=0=_——

MEDIUM

C—

HIGH

250 DRAWS

250 DRAWS

200 DRAWS

CONFIGURATION (G AFTER EACH DRAW

(3 AFTER EACH DRAW

(% AFTER EACH DRAW

CHECKLIST
foii—
& Select Gare Type
[ et Rules & Pocls

& Frequency

@ Combinations
@ Powerball Trends
& 0dd/ Even

@ Sum Range

& Pattern Scan

ANALYZERS

@ Frequency

@ Combinations
© Mega Ball Trends
@ 0dd/ Even

@ Sum Range

@ Pattern Scan

© Frequncy
@ Combinations
@ Stor Ball Trends
@ 0dd / Even

@ SumRange
@ Pattern Scan

ANALYZER
WEIGHTING

Low Hi
CONSERVATIVE =

® Game rules and number ranges

® Whether order matters

© Bonus-ball structure

® History depth and update frequency
® Which analyzers and weights are

WHAT IT DOES

Lets Powerball, Mega Millions, and Lotto America use
different rules, era boundaries, features, and weights.

You would not tune a race car, pickup truck, and motorcycle

exactly the same way.

Core Models

BALANCED

® Prevents one-size-fits-all math -

® Adapts analysis to each game
@ Keeps scoring fair and relevant
@ Helps comparisons stay meaningful

Low
FOCUSED

You wouldn't tune a race car,
pickup truck, and off-road car

the same way. -
Different machines need T . B R}
different settings. ) B St

PLAIN ENGLISH

J

Different games do not have to use the same mathematical

recipe.

LOTTO LAB NOTE

Current Lotto Lab scope is exactly these three games;

historical eras inside each game can also be calibrated

separately.
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CORE MODEL

Bonus Number Model

Draws multiple numbers from Draws one special number
the main pool. from its own pool.

= | ' SEPARAVTV
B nlil = @ ~ ¥ P SYSTEM.E

MULTIPLE COMPLEX WIDER SINGLE UNIQUE  NARROWER | 14 \ SEPARATE

NUMBERS  PATTERNS RANGE NUMBER  BEHAVIOR RANGE

INSIGHTS,
&

It studies the bonus number The bonus ball has different ~ Like a quarterback and
separately from the rules, ranges, and patterns akicker—both are on
main-number pool. | than the main numbers, so ) the same team, but

It tracks its own history, | it should not be treated &/ they play different
frequency, and behavior. ) exactly the same.

(/ 2 @ SEPARATE SYSTEM. SEPARATE INSIGHTS. BETTER UNDERSTANDING OF THE DATA. + . }

WHAT IT DOES PLAIN ENGLISH

Analyzes the bonus pool separately from the main-number Treat the Powerball, Mega Ball, or Star Ball as a different role
pool. with different rules.

LOTTO LAB NOTE

Do not analyze a quarterback and a kicker as if they play the The three current games all have a separate bonus pool, so
same position. this is directly relevant to current scope.
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PLANNED SUPPORTING SIGNAL

Personal Learning Signal

PERSONALLEARNING SIGNA g

+ THE MODEL USES TWO INFORMATION SOURCES < & vour SIGN AL GROWS ‘
PRIMARY EVIDENCE SMALL CALIBRATION SIGNAL AS YOU PLAY

_ HISTORICAL CORPUS
FEW OBSERVATIONS

Millions of past drawings Your own tickets add a = TINY WEIGHT
across many games small amount of real-world |
and years. experience to the model. ] Q0000000

MORE OBSERVATIONS
= MORE INFORMATIVE

oo0e000@
Always helpful, but

never larger than the
historical evidence.

" HISTORICAL CORPUS = FOUNDATION
PERSONAL SIGNAL = CALIBRATION

oY WHY IT MATTERS | ﬁ SIMPLE ANALOGY gmmmm. -
It looks at your personal ticket = Real experience can help calibrate | The historical corpus is the TEXTBOOK Nores
outcomes alongside the much the model, but the historical corpus | textbook. Your ticket history / ’?g};ﬁfﬁl g ?‘J(Cm)

larger historical lottery data anchors the system so one person’s is field notes you gather over
COrpus. results never dominate. ’ = time to refine your learning. £

B - LEARN CONTINUOUSLY CALIBRATE WISELY. TRUST THE BIG PICTURE.

WHAT IT DOES PLAIN ENGLISH

Uses accumulated real-ticket outcomes as an additional The textbook is historical data; actual tickets are field
calibration signal without replacing the historical corpus. experience.

LOTTO LAB NOTE

A student learns from thousands of examples, then also Small personal samples should carry very little weight; larger
learns from real practice. evidence can matter more.
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FUTURE / OPTIONAL

Crowd Aggregate Model

* e
guvi # -

OBSERVATOR‘I

=3 er Models.
ANONYMOUS PLAYER CHOICES = = i — . F“b"‘Data Sm.m_ s
Millions of individual picks COMBINED & WEIGHTED : :
i AGGREGATE SIGNAL

One small crowd signal

OWD AGGREGATE MODEL’

TEST BEFORE IT

INFLUENCES SMART
ANALYST
R ook Pick - - i p Back-tested
. @@@Q@ [ Benchmarked
P Pk P \ V7 W VW ¥l : ' Guardrailed
(07125735 | i
®® - Must prove value
2 before it has influence.

gm‘ MDUS

By DESIGN 5 e ol T |
= WHAT IT LOOKS AT " SIMPLE ANALOGY _ 2oty :

L [ —EE -

accounts )
a ::’ i Cou!::s I'guwhoften each 8 : Crow d behavior reveaie tren ds 10_:& car :ueosfn t tell :ou m:r.h.
o W e 0208 e s e A
i = ctiu:'.ls piays 200 This adds perspe:tlva the madel % & ‘ : 6 = - -
== > can test—alongside many others. We folluw the :ruwf], oot =" 4 :
[ XN ) _ predict the destination. N

MANY VOICES. ONE SIGNAL. TESTED. MEASURED. NEVER A GUARANTEE.

WHAT IT DOES PLAIN ENGLISH

Could use anonymous aggregate user behavior as a small, What structural choices are many users making?
testable ensemble input.

LOTTO LAB NOTE

Like traffic software learning common routes without needing Popularity is not evidence of higher draw probability. The
to know every driver. signal would have to earn its place like every other model.
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EXPERIMENTAL CHALLENGER

Lorenz-Derived Candidate Model

CANDIDATE

HOPPER # 7+ FAIR EVALUATION RIG

Chaos i Tested against the same rules
>

Candidates

WHAT IT LOOKS AT

+ Trajectories from the Lorenz attractor
« Turning points & path structure
* Number occurvences along the path

WHY IT MATTERS

« Chaos explores spaces we might miss & walks in and asks to try out for the team.
« Offers fresh, independent candidates

i Compared to all other models
£ Kept only if it earns its spot

SIMPLE ANALOGY

Imagine an eccentric chaos-theory scientist

They don't get a spot just for being interesting.
They have to demo their skills in the same

tryout as everyone else. If they perform,

* How different settings create

different candidate sets = May uncover patterns we didn't think to look for

they eamn the jersey. If not, they cheer fro

* Diversifies our shot at the unexpected E ‘
the stands—no hard feelings.

EARN YOUR PLACE.  FAIR TESTS. FAIR PLAY.  ONLY THE BEST MOVE FORWARD.

WHAT IT DOES PLAIN ENGLISH

Generates deterministic-chaotic candidate sequences from a
Lorenz trajectory and makes them compete normally.

A strange new race car can enter the trial, but it must run the
same track and beat the same controls.

Core Models

Let the chaos-theory scientist audition - but do not hire it
automatically.

LOTTO LAB NOTE

No automatic production influence. It survives only if
withheld-history testing supports it.
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CORE MEASUREMENT / GENERAL METHOD

Positional Frequency Analysis

OSITIONALZa
FREQUEN @y“f (s

AN A LYS ls : | . A EVERY POSITION j

~ TELLS A DIFFERENT

" POSITION 1 JEEN" POSITION 2 " POSITION 3

}
(FirstSpot) | (Second Spot) 1 (Third Spot)

[ owir [ count | [ o [count | [ piem [ counr
1

‘

!

58 || 61 63

52 || 53
46 48

wil o DIG" EXAMPLES i EXAMPLES

mmainr
POSITION,

DIFFERENT |
BEHAVIOR!

WHAT IT LOOKS AT

It counts which digits ] = e In ordered games, the Like a batting order.
show up most often in | position changes the meaning. The player who bats <&
the first, second, or 2 @ 1-2-3 is different from 3-2-1. first has a different
third position. That'’s why we track each | role than the player
¢J:osition separately. i | ov_lho bats third.
o ®e

<
L%

r\ & + POSITION MATTERS IN ORDERED DIGIT GAMES KNOW THE PATTERN UNDERSTAND THE PAST.

WHAT IT DOES PLAIN ENGLISH

Counts how often values appear in specific positions when Which values tend to occupy position 1, 2, 3, and so on?
position is meaningful in a representation.

SIMPLE ANALOGY LOTTO LAB NOTE

Like tracking who usually bats first, second, or third. For the current three unordered-main-ball games, position
must be defined carefully; this becomes more important in
future ordered-digit expansion.
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CORE MEASUREMENT

Gap Analysis

pATTERNS
| TELL STORIES.
. DATA SHOWS
~_ THEPAST.

o We track how man§ dravnngs
pass between each appearance.

Q, WHAT IT LOOKS AT

It measures the number Some numbers come back ] It's like counting how
of drawings that occur @ quickly. Others take much =/ many buses pass

between one appearance N longer. Gap analysis helps ) before the bus for
of a number and 2 us understand these your route shows
the next. DRAWS IN BETWEEN waiting times. < ) up again.

& 4 PAST RESULTS DO NOT GUARANTEE FUTURE OUTCOMES. USE DATA WISELY. 4

WHAT IT DOES PLAIN ENGLISH

Measures the number of draws between appearances and How long are the waiting periods and how wide are the
the spacing between values in sets. spaces?

SIMPLE ANALOGY LOTTO LAB NOTE

Like counting buses between arrivals - or measuring A long gap does not make a number “due.” Gap behavior is
distances between houses on a street. descriptive evidence, not a law of compensation.
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CORE MEASUREMENT

Sum Profile

BURGER $5.50
Looks at the total of all the numbers inaset. TR === | " $2.75

SUMPROFILE, -

= 148 COFFEE : $1.75 )

e
——

— EXAMPLE SET =

@@@

4+12+23+31+40+8

“(=118)=
A ~
TOTAL OF THE SET

Where this total falls historically:

LowW A HIGH
(60-110) | | (161-210)

: WHAT IT LOOKS AT |{ 21l WHY IT MATTERS o
= It adds up all the numbers Many sets cluster in : It's like checking the

total grocery bill
rather than just

in a candidate set to common total ranges,
find the total, then while some totals are
studies that total. i

unusually low or high. looking at each
] This helps us see the I Il item one by one.
OEO@®@ ] = telllth,

Total Range

Number of Sets

g + PAST TOTALS DON’T PREDICT FUTURE OUTCOMES — THEY HELP US UNDERSTAND THE DATA.

WHAT IT DOES PLAIN ENGLISH

Studies the total of the main numbers in a candidate or Is the total unusually low, high, or typical for this game era?
historical draw.

SIMPLE ANALOGY LOTTO LAB NOTE

Like comparing a person’s weight with a population Useful as one structural feature; never sufficient by itself.
distribution instead of treating the number alone.
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CORE MEASUREMENT

Spacing Profile

OCEAN VIEW

A PIER LAB_A‘

DATA DRIVEN

Sorted numbers (smallest to largest)

@
®
® ;|

b
v
'
'
1
'
'

—» Long gaps

WHAT IT LOOKS AT (Wl G+ 2) WHY IT MATTERS | £ SIMPLE ANALOGY

It measures the gaps = Some sets are tightly packed Think of people sitting on a bench.

between sorted numbers | with small gaps, while others Sometimes everyone bunches

to see how close together are spread out with larger together on one side. Other times,

or how far apart they are. 4:* | gaps across the full range# | they spread out from end to end.
< & 7 £

4

& 4 PAST RESULTS DO NOT GUARANTEE FUTURE OUTCOMES USE DATA WISELY *77_

WHAT IT DOES PLAIN ENGLISH

Measures the gaps between sorted main numbers. Are the numbers bunched together or spread out?

SIMPLE ANALOGY LOTTO LAB NOTE

Like houses on a street: clustered on one block or stretched Spacing is game-era dependent because legal number
across town. ranges differ.
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CORE MEASUREMENT

Odd / Even Structure

O WHAT IT LOOKS AT | ? WHY IT MATTERS

It counts how many ~ y Many real sets have It’s like balancing
numbers are odd f +( a certain kind of balance two teams or keeping
| and how many rather than all odd a recipe from leaning

are even. or all even. too far one way.

"BALANCE ISN'T LUCK — IT’S PATTERN AWARENESS. Ti i

WHAT IT DOES PLAIN ENGLISH

Counts odd versus even values in a set. What is the odd/even balance?

LOTTO LAB NOTE

Like checking whether a team roster is heavily tilted toward Lotto Lab compares the balance with historical distributions
one category. rather than assuming “3 odd / 2 even” is magically best.
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CORE MEASUREMENT

Low / High Structure

. Measures the balance between lower-range
{3 and higher-range numbers.

LOW HALF

(1-22)

WHAT IT LOOKS AT j WHY IT MATTERS

It counts how many of your | Number sets often show a general |
selected numbers fall in the | distribution pattern, with some |
lower half of the range (1-22) o~ numbers in the low range and |
and how many fall in the L | some in the high range—rather I
upper half (23-45). 2 than all clustering on one side. I

< =l al

It’s like packing a bookshelf
with items on both lower
shelves and upper shelves—
or balancing a class roster
between two groups.

’L/l‘ 4 THIS MEASURE DESCRIBES PAST PATTERNS IN DRAW DATA. IT DOES NOT PREDICT FUTURE RESULTS. —- |

WHAT IT DOES PLAIN ENGLISH

Compares numbers from the lower and upper parts of the Is the set concentrated at one end?

game’s legal range.

SIMPLE ANALOGY LOTTO LAB NOTE

Like seeing whether most shoppers are in the front or back The low/high split is defined per game era because ranges

half of a store. differ.

Core Feature Analyzers
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CORE MEASUREMENT

Consecutive-Number Structure

ONSECUTIVE-NUMBERs:

- | STAY CURIOUS
EXPLORE PATTERNS
USE DATA WISELY

Looks for runs llke 12-13 14 or 21-22

,,-fA

WHAT IT LOOKS AT @ WHY IT MATTERS | -' ) SIMPLE ANALOGY

It checks whether Some draws contain It’s like houses
neighboring numbers short runs of consecutive linedupinarow
appear next to each numbers, while others I on the same gt
¢ ﬁ‘bother in the set. e oS A street. <

(/5 s PATTERNS HELP US UNDERSTAND THE. PAST uss DATA WISELY, »4

WHAT IT DOES PLAIN ENGLISH

Detects neighboring values such as 21-22 or 35-36-37. Do adjacent numbers appear together?

LOTTO LAB NOTE

Like noticing several neighboring seats occupied in the same Consecutive numbers are not automatically bad; the question
row. is how often they occur historically.
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CORE MEASUREMENT

Previous-Draw Repeat Analysis

* PREVIOUS-DRAW -
REPEAT ANAI.YSIs

Counts how many numbers repeat from the last draw

Q, WHAT IT LOOKS AT alll WHY IT MATTERS

It compares today’s numbers g Some draws bring back

with the immediately o= none, one, or several and seeing which
previous draw and counts numbers from the cast members return
how many numbers repeat. [ /= last draw. in the next episode.

L @ PAST RESULTS DON T PREDICT THE FU

WHAT IT DOES PLAIN ENGLISH

Counts how many main numbers repeat from the immediately How much of the previous cast came back?
preceding draw.

LOTTO LAB NOTE

Like comparing today’s meeting attendees with yesterday’s. A repeat rate is measured against history rather than treated
as a superstition.
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CORE MEASUREMENT

Ending-Digit Analysis

~ eNDING-DIGIT
{}E NALYSIS*

Studles the last diglt of each nun

SEETHE || YW
pATTERNSL A

WHAT IT LOOKS AT WHY IT MATTERS ‘ SIMPLE ANALOGY

It studies the final digit Some sets may cluster around || It’s like sorting names by
of each number from certain last digits or show their first letter or mail by
Oto9. intaesting distributions. their zip-code endlng

[ zpEDs|
0123456789

FOCUS ON PATTERNS NOT PREDICTIONS = KNOWING THE PAST HELPS US LEARN. * )

WHAT IT DOES PLAIN ENGLISH

Studies shared final digits such as 7, 17, 27, 47. Are certain last digits clustering?

LOTTO LAB NOTE

Like sorting street addresses by the final digit of the house Ending patterns are structural descriptors and must prove
number. incremental value.
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CORE MEASUREMENT

Bonus Frequency Analysis

§[FREQUENCY/ANALYs]S=. 3.

Counts how often each bonus number appears in its own gam

| ;\NALYSJS
awl N | BETTER |
+¢» BONUS BALL FREQUENCY COUNTS -+ $ -~ ‘ DECISIONS |

-+ Based on Historical Draws +—

Each game has its " POWERBALL (MEGA MILLIONS

own bonus ball

pool. We count BONUS BALLS -
appearances 204 18

separately.

" LOTTO AMERICA ~
STAR BALL POOL

WHY IT MATTERS @ SIMPLE ANALOGY

How often each bonus number b Bonus numbers come from smaller Quarterbacks and kickers are  (H{SEER) s
appears in its own game's - pools and behave differently. both football players, but you %
bonus ball pool—separately Tracking them separately reveals wouldn't combine their stats as A=
for Powerball, Mega Millions, ﬂ trends that get hidden if mixed @ if they played the same position. g

b,

and Lotto America. together.

O 4 SEPARATE POOLS. SEPARATE COUNTS. CLEARER INSIGHT. 4

WHAT IT DOES PLAIN ENGLISH

Counts appearan

ces in the separate bonus-number pool. Which bonus values have appeared most often?

LOTTO LAB NOTE

Attendance records - but for the bonus-ball roster. Powerball, Mega Millions, and Lotto America each have

Core Feature Analyzers

distinct bonus pools, so the bonus history is analyzed
separately.
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CORE MEASUREMENT

Bonus Recency Analysis

BONUS BALL RECENCY TIMELINES (pRAWS smc: LAST APPEARANCE)

"2 3
POWERBALL 4 56 7 8 9 10 11 121314 15 16 17 18 19 20 21 22 23 24 25 26+

1 #l 4 i J_e b s 3 b i : F ::eg_} e 4 't
Mr BONUS BALL
| £X
AGO AGO m:ﬁ'ﬂ’s

MEGA 1. 2 34567891D1|1213|l1516171819202122232425264

[ eca rxnunanas
MEGﬁFALL 1
ol = £

LOTTO 1 2 34567S9ID“1213141516171819102122232425264

AMERICA e e e e e e
STAR BALL
9] ,::as

WHY IT MATTERS /7.7] SIMPLE ANALOGY

It looks at how many draws ) Bonus balls follow different patterns | It's like keeping a separate
have passed since each bonus than main balls. Tracking them { calendar for a specialist
ball last appeared, usingits \ separately helps you spot when who works on a different

; they're showing up more—or less. schedule from the rest
own number pool f ¥y

WHAT IT DOES PLAIN ENGLISH

Measures how recently each bonus value appeared. How long since this bonus number last showed up?

SIMPLE ANALOGY LOTTO LAB NOTE

Same recency idea, but applied to the separate bonus pool. Recency is evidence about history, not a claim that a bonus
value is “due.”
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TRUST

& ZRrTaN e T T THE Mogy
RANKING ANALYSIS == cas .l TESTTHE
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I X i
b s
IIU T
1T

" OBSERVE
COMPARE
LEARN
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FUTURE EXPANSION RESEARCH FUTURE EXPANSION

Ordered-Digit Model Family

1

| Pch

TODAY

{ PICK 7

— STOP £ { = X UM?ER
B s ' N

) DBSERVATORY

(" FUTURE GAwEs "

|\ BEYOND

Digit frequency by position (1st, 2nd, 3rd...) ® 1-2-3 is different from 3-2-1. Like a phone number or lock code— ’
Repeated digits and where they land @ Changing order changes the outcome. = rearranging the same digits
Position sums and total sums @ Ordered games have position-based creates a completely fi
o o patterns and trends. different number AL Py i e
Transitions: what digit follows what ® Treating thern like a bag of digits i N 349, | _:@

Hot/Cold patterns by position [ throws away important information.

WHAT IT DOES PLAIN ENGLISH

Provides specialized models for games where exact digit 1-2-3 and 3-2-1 are different outcomes when order is part of
order matters. the game.

LOTTO LAB NOTE

A phone number is not a bag of digits; the order matters. Not active in the current three-game scope. Retained
because the architecture was designed to expand later.
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FUTURE EXPANSION RESEARCH FUTURE EXPANSION

Positional-Digit Model Family

oSITIONAL-DIGIT
,,,m@rﬁwmmw

How often each digit
appears in each
position.

GAP & CLUSTER
PATTERNS

Find hot & cold gaps,

streal«s and clusters

DIGIT BALANCE |
high/low and odd/

GAP ANALYSIS )
? Measure the distance
_} between repeats
‘_ in each pesition.

WHAT ITLOOKS AT [N I \ SIMPLE ANALOGY _

D
= |l
=
-~

It studies digits by where 0020 =3, 7410 ) Ordered-digit games carry 4 The same player can bat A = % il m {
they appear, not just . . extra information because /@ o\ . differently in the st slot - ; [ ODELS " M
whether they appear. Al - each position can behave  ({ / than in the 4th slot; R S I/ START W TH
& differently. = & l position changes the role. U (282 | ‘- 600D
- Q”ESTIONS

pER CREATES

R/NSIGHT _‘ 2 \ ﬁ = -
| h 1 { /1
: 1/ : A & o JiA T G =il ‘ LT}

WHAT IT DOES PLAIN ENGLISH

Groups position-aware frequency, balance, gap, and cluster Different positions can have different behavior, so the model
models into one family. treats them separately.

LOTTO LAB NOTE

Think of seats in a theater: the same person in a different This family documents planned extensibility beyond the
seat changes the arrangement. current three national games.
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FUTURE EXPANSION RESEARCH ( FUTURE EXPANSION )

Positional Frequency Model

..o-""o

LOTT@ LAB Z

s 2 HOW OFTEN EACH DIGIT APPEARS IN EACH POSITION ——

(Histoyical Frequency %

[ O WHat T LooKs AT |

Historical frequency of each digit Position changes context. The same player can perform 2 BATTING ORDER
appearing in each lineup position A digit that shows up often in COEED differently based onwherethey [ 1 2 3 4 5 6
(1through 6). one pasition may be rare in bat in the lineup. Context

another. Use position-aware i changes results.

insight, not overall totals. | -

WHAT IT DOES PLAIN ENGLISH

Models frequency separately for each exact digit position. Which digit likes which slot?

SIMPLE ANALOGY LOTTO LAB NOTE

A baseball lineup has first, second, third, cleanup - each Not used by current unordered main-number draws; retained
position has a different role. for future ordered-digit support.

Future Expansion Research Page 37



FUTURE EXPANSION RESEARCH

Gap & Cluster Distribution Models

NUMBER LANES (LOW - HIGH)
10 15 20 25 30 35 40

LONG GAPS (coLb 5POTS)
-o-e “——~- LONG GAP ———3 @ 4——== LONG GAP ———~3 @ 4——— LONG GAP ———p @ D

FUTURE EXPANSION

REPEATS (STREAKS)
Q00

‘DD

MIXED VIEW

”‘- Gap £\ Streak.

\,' n«ncmmmms) 8 /Mmmshmh] Y. _# (Repeats)

WHAT IT LOOKS AT

How numbers are distributed

lmm-o I

Understanding gaps and clusters

89 Bunches happen

§ == siMpLE aNALOGY

Think of city buses.

across the range: S ] helps us see the balance for Thqshw?piubum.lm... | BUS STOP, A 7‘T\r
® Where clusters (hotspots) form - @-+-@@--@-@ imbalance) across the range. then you wait a long time il = ;
for the next one. 3 3 = = ¥ e i RN < 5K
| @ Where long gaps (cold spots) appear .9.9-0-0-9-@ It adds context, not certainty— i z == " 0
; l A A
@ How streaks and ts beh: 50 we stay informed, me i ere, e g (S e = \
£ i " e-eee-0e not influenced. i Bunches. Then gaps. i : . A fNg
® Overall balance across the board -~ ~ >
(9 ree-e-00 e —— > =

@ PATTERNS INFORM. THEY DON’T GUARANTEE. KEEP MEASURING. KEEP LEARNING.

WHAT IT DOES PLAIN ENGLISH

Models how gaps and clusters behave across ordered How often do values bunch together or leave big spaces?
positions.

LOTTO LAB NOTE

The important question is distribution, not whether one
specific gap is “lucky.”

Like studying traffic: some cars travel in packs, others leave
long gaps.
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FUTURE EXPANSION RESEARCH ( FUTURE EXPANSION )

Digit-Balance Model

de vs HIGH POSITION SPREAD OVERALL BALANCE
(0-4 vs 5-9) (TENS, MIDS, ONES) (BOTH SIDES)

Distribute digits across Neither side should
healthy balance. positions — not all in one spot. dominate the other.

WHAT ITLOOKS AT , | <G WHY IT MATTERS

» Even vs odd balance o Balanced digit sets avoid leaning z Like balancing groceries on ascale: 2
* Low (0-4) vs high (5-9) balance tao heavily in one direction. If one side is too heavy,
o Spread of digits across positions 5 s el cocoutage variety ‘ ‘ it tips. A good balance

 Overall balance of both sides arvdhelpe vedlice biga keeps things steady
¥ L and fair.

@ BALANCED DIGITS. SMARTER SETS. BETTER DECISIONS.

WHAT IT DOES PLAIN ENGLISH

Measures balance among digit categories or positional Is one side of the digit space dominating the sequence?
groups.

SIMPLE ANALOGY LOTTO LAB NOTE

Like checking whether a scale is leaning heavily to one side. Any balance rule must be learned from data, not imposed
because it looks neat.
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FUTURE EXPANSION RESEARCH ( FUTURE EXPANSION )

Gap-Analysis Model Analyzer

- - - E T /' OBSERVE
- FIND THE GAPS BETWEEN REPEATING EVENTS - B ' MEASURE

SRR G 715‘9“0 n 213506 wlelnl2 = b [ | COMPAR

@@@@@@@@@\@\@@@@@0@@ WO ey

-[-|-|2|3|2|4 2\2\6\2\4\2\1\5\2\1\31 T ‘
p TR = |

SHORT GAP LONG GAP SHORT GAP LONGER GAP

WHAT THE GAPS TELL US GAP SNAPSHOT
‘We measure how many draws occur Average Gap 2.67 Trend + « Gapsare

between repeats of the same numlbnr. ek 6 It : + changing
Gaps can be short, long, or changing— S

revealing rhythm and shifts over time. ShortestGap 1

| ,O WHAT IT LOOKS AT ” WHY IT MATTERS

Counts the number of " Gaps show timing patterns | Like counting how many
draws between each and shifts in behavior. steps between lighthouse
repeat of the same They help you see what's M | flashes, or days between

number or event. cooling off, heating up, bus arrivals. The space
or staying consistent. W between repeats matters.

WHAT IT DOES PLAIN ENGLISH

Digs deeper into gap trends, changes, and sequence flow. Are the gaps behaving differently lately than they usually do?

SIMPLE ANALOGY LOTTO LAB NOTE

Like a lighthouse keeper noticing that the distance between Useful as a diagnostic in future ordered-digit work; not current
arriving ships is changing over time. three-game production logic.
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RESEARCH FRAMEWORK

Chaos Analysis

> Nonlinear Dynamics

~TIME SERIES " DELAY EMBEDDING < RECURRENCE PLOT %~ LYAPUNOVEXPONENT " PREDICTABILITY HORIZON ' BIFURCATION DIAGRAM
1 -~ x( . % ¥ = 4 "
\ ' : fo — ]
| | e K -
1 w-]“ “\# *A“I J\‘ }‘\'\‘, 'VAN‘ *‘.:» \ ,-/I

"y 'V \ Wy V ! = N
J 0.73 L

WHAT IT DOES PLAIN ENGLISH

Applies multiple nonlinear diagnostics together rather than Could something that looks random still contain organized
trusting one exotic statistic. time-dependent structure?

LOTTO LAB NOTE

A storm cloud looks messy, but meteorologists still measure These tools are scientific probes. Lotto Lab does not assume
circulation, pressure, and motion. lottery drawings are deterministic chaotic systems.
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RESEARCH PREPROCESSING

Z-Score Normalization

" BEFORE: DIFFERENT SCALES |3

(=N TestScoe — o000 0
(outof 100) 50 100

Income

(in $1,000s)

—
0 50 100

Height
y (in cm)

— 00—
100 175 250

THE STANDARD SCALE

Most values fall near:
0 = average
__*+1 = typical
B +2 - unusual

©  AFTER: SAMESCALE
i ' +3 = rare
-3

=20

-3 -2

ESUCD

Different units. Different ranges.
Hard to compare.

l 1

Now everything is on the
same scale — z-scores!

[ Z-score formula: z = = ;M

x = original value p = mean (average)

i p WHAT IT LOOKS AT

® Z-score normalization takes
values, centers them around
0, and rescales them using
their spread.

¢ Positive = above average

» Negative = below average

o 0 =right at the average

=3

@ WHY IT MATTERS

o Lets us compare different
measurements fairly.

o Helps many algorithms work
better and more reliably.

» Keeps any single scale from
dominating the analysis.

Centered. Scaled. Comparable.

0 = standard deviation

It's like converting different

thermometers to Celsius.

No matter the scale,

everyone reads on the

same meter — so we can

compare temperatures fairly.
b

2R TN 0 RO S

FB+ ONESCAJ.E. FAIR COMPARISONS. BETTER INSIGHTS. UN.D-ERisTANEHE DATA. +%3>

WHAT IT DOES

Transforms values onto a common standardized scale.

Like converting inches and centimeters into one common
unit.

Nonlinear Dynamics

PLAIN ENGLISH

Put different measurements onto the same ruler.

LOTTO LAB NOTE

Normalization helps compare features without pretending the
transformation creates information.
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RESEARCH ANALYZER

Delay-Coordinate Embedding

" 1. A SINGLE TIME SERIES " 2. BUILD DELAY VECTORS

Measurements over time. Group values from nearby steps.

> tot+] t42  t41 t42 43 t42 t43 t44

— Time

" 3. EMBED IN A HIGHER-DIMENSIONAL SPACE _
Delay vectors trace out the system’s hidden motion.

The shape reveals
/! patterns that the
. original series
hides.

@ WHAT IT LOOKS AT | @ WHY IT MATTERS | SIMPLE ANALOGY

It takes one time series and combines | 3
values from different time steps Many systems follow complex, /) | one frame. Stack a few nearby

You can't judge a movie from

separated by a delay (7) for an repeating motion that's hidden when
embedding dimension (m). viewed one number at a time.
Delay-coordinate embedding
unfolds that motion so we can
see structure, cycles, and change.

frames and the movement
becomes clear.

@ 7 = how far apart the steps are ]
@ m = how many steps you combine

+ - SEE THE PATTERNS. FOLLOW THE MOTION. UNDERSTAND THE DATA. -

WHAT IT DOES PLAIN ENGLISH

Builds multidimensional points from values separated through Combine nearby moments so we can see motion instead of
time. isolated snapshots.

SIMPLE ANALOGY LOTTO LAB NOTE

Like stacking several frames of a movie to infer how Embedding parameters must be selected and validated
something is moving. carefully.
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RESEARCH ANALYZER

Phase-Space Reconstruction

\ HAS'SPAC 2 feme)
‘ ~-._.@§@M 'ME@N i

R
; Rebuilds the hidden shape of a system; ¢

from the path its data leaves behmd

.
+

1.0BSERVE THE TRAIL : 2. REBUILD THE SHAPE 3. REVEAL THE SYSTEM
We record a single ! Weuse time-delayed | The points form a structure
measurement over time. i copiesto place each point | that reflects the true

in a higher-dimensional ! dynamics of the

space. i hidden system.

Justalistof | i ;
numbers in v P The hidden
time order, 4 i system’s
2.1,2.4,27, i

| 23,2017,
14,1822 .

TIME SERIES BASICS )

DATTERNS IN DATA

You never see the animal,
but by following its footprints
over time, you learn how

It takes a single stream of —
measurements and looks at how 3 complex behavinr—revﬁzaling
the values relate to themselves patterns, cycles, and drivers

at different time delays J @ we can’t see in the raw data it moves and where
g g alone i it likes to go.

’-'-‘_ o l + WE FOLLOW | THE TRAIL. WE FIND THE SHAPE WE UNDERSTAND THE SYSTEM. NO

WHAT IT DOES PLAIN ENGLISH

Uses time-delayed observations to approximate the shape Reconstruct movement from the trail it leaves behind.
and motion of an unseen dynamical system.

LOTTO LAB NOTE

You never see the animal, but enough footprints can reveal A reconstructed shape is a diagnostic representation, not
its path. proof of a hidden deterministic mechanism.
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IMPLEMENTED RESEARCH ANALYZER

Recurrence Detection

7,ﬁﬁnds when a system comes back near a state it has visited before,

=/ @ CHECKPOINT e PATH TAKEN

(System State)

It watches how a system changes
over time and looks for moments
when it comes back near a
state it has been in before.

\ °°

Many systems repeat—weather,
machines, health, markets, even
our habits. Spotting recurrences the same lake or
helps us understand patterns,
Ve o prepare, and act smarter.

J o

== RECURRENCE

(Returns Near
a Previous State)
o ’

You're on a road trip.
If you keep passing

campsite, you've
returned near a
L place you've seen before.
\\—

\ "+ DATA HAS STORIES. RECURRENCE DETECTION HELPS US UNDERSTAND THEM BETTER. * &>

WHAT IT DOES PLAIN ENGLISH

Finds times when the reconstructed system returns near a
previous state.

Does the sequence revisit familiar neighborhoods?

SIMPLE ANALOGY LOTTO LAB NOTE

Like a road trip repeatedly passing close to places visited
earlier.

Nonlinear Dynamics

Recurrence is measured against controls so ordinary
closeness is not overinterpreted.
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RESEARCH VISUALIZATION

Recurrence Plot

A wsual map of repeated returns to similar states. MEANING

A recurrence plot shows when a system’s state
returns near a state it has visited before.

2 @ DOTS
Single returns
3 to similar states.

@ LINES
States repeat
in a similar
sequence.

@ BLOCKS
States stay in
similar regions
for a while.

PATTERNS
TELL+ |
STORIES 4

TIME (i)) «——

It compares every moment in a It reveals hidden patterns, g = Its like a travel map that
system to every other moment cycles, and structure—even | marks every time your
and marks when they are when the system doesn’t : journey passed near a
similar. repeat in a simple way. C

5 L\ PATTERNS DON'T PREDICT THE FUTURE — THEY HELP US U

WHAT IT DOES PLAIN ENGLISH

Turns recurrence relationships across time into a visual Make repeated behavior visible as a picture.
matrix.

LOTTO LAB NOTE

Random speckles look different from organized trails and Useful for diagnosis, but the picture is quantified rather than
diagonal structures. judged only by eye.
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IMPLEMENTED RESEARCH ANALYZER

Recurrence Quantification Analysis

SEE PATTERNS.

|
i
{| UNDERSTAND
Il SYSTEMS.

Measures how much structure lives inside a recurrence pattern.

1. RECURRENCE PLOT ' " 2. RECURRENCE RATE (RR)

How many points are
A map of when states recurrent overall.

«come back near = - More points = more
states they've " T | recurrence.
been before. Lx
3. LONG DIAGONAL LINES (L) | Long
Show similar sequences | lines =

that st over time. more
Longer !TES = more structure

;

4. VERTICAL LINES (V)
Show states that stick
around without changing.
More verticals = more
trapped behavior.

5. CLUSTERS (C)
Dense blocks show
states visiting each
other repeatedy.
Bigger clusters = richer
local structure.

structure

WHAT IT LOOKS AT -‘@1 WHY IT MATTERS SIMPLE ANALOGY

RQA examines the pattern of “recurrences” It reveals hidden structure in complex systems— Imagine tracking cars moving around a city.
in time-series data using a recurrence plot. from brain signals to climate to markets. Recurrences are when cars pass through the
It quantifies how points return, align, RQA helps you understand stability, same places again. RQA reads the traffic map
persist, and cluster over time. predictability, and transitions. to see how organized or jammed the city is.

ZK RQA DOESN'T PREDICT THE FUTURE — IT MEASURES THE PATTERNS THAT SHAPE IT. KNOW THE PATTERN. UNDERSTAND THE SYSTEM. &

WHAT IT DOES PLAIN ENGLISH

Converts recurrence plots into numerical metrics such as Do not just stare at the pattern - measure it.
recurrence rate, determinism, longest diagonal line, and
average diagonal length.

LOTTO LAB NOTE

Like replacing “that heartbeat chart looks strange” with actual The metrics ask how often states recur, whether recurrences
heart-rate statistics. form trails, and how long repeated trajectories persist.
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RESEARCH SAFEGUARD

Theiler-Window Exclusion

_/_—/_'/—‘ N
Ignores points that are too close in
i so we do not fool ourselves,

WE COMPARE STATES IN TIME-SERIES DATA.
Nearby time neighbors can look similar just because
they are next to each other in time.

BEFORE: INCLUDES NEARBY NEIGHBORS

Recurrence Matrix (All Comparisons)

T0O CLOSE
INTIME

(" AFTER: THEILER-WINDOW EXCLUSION

Recurrence Matrix (Exclusion Applied)
[ 1] s

1 KEEP THE

REAL REPEATS

‘We keep only
matches that are

HOW IT WORKS
Choose a window size (W).
Ignore matches within W
steps along the diagonal.
Keep matches farther away.

WHY IT MATTERS

It reduces false matches caused
by time adjacency.
It highlights meaningful repeats,
reveals real patterns, and leads
to more reliable insights.

%

Y ——
p WHAT IT LOOKS AT

It looks at a time-series and compares
«every point to every other point.

It removes matches that are within
a short window around the diagonal,

a where points are just too close in time.
¢

€ SIMPLE ANALOGY

Imagine shouting in a canyon.

Your echo right away isn't a real
repeat—it's just the sound bouncing
back from the same place.

We wait long enough to hear

a true repeat from farther away.

- — S

| ' »e.+ REDUCE FALSE SIGNALS. REVEAL TRUE PATTERNS. UNDERSTAND YOU

WHAT IT DOES PLAIN ENGLISH

Excludes points that are trivially close in time from being
counted as meaningful recurrence.

Do not call “I was almost where | was one second ago” a
discovery.

SIMPLE ANALOGY LOTTO LAB NOTE

If you want to know whether a traveler returned to a
neighborhood, ignore the fact they were ten feet away a
moment later.

Nonlinear Dynamics

This protects recurrence analysis from obvious near-neighbor
artifacts.
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RESEARCH ANALYZER

Lag Analysis

NAI

Tests how far one signal
shifted to line up with another.

SIGNAL A (reference)

TIME

SIGNAL B (original)

@

VL

v v Vv

BEST MATCH AT LAG 3

It measures how similar two = Many real-world systems
signals are when one is shifted | | respond after a delay. Lag
left or right in time. It finds | analysis helps us find that
the lag (delay) where they | delay so we can understand
match most closely. g 4 cause and effect.

( Jy3 SIMPLE ANALOGY

Think of two songs (or two sets |
of footsteps). Slide one forward ; ), ) J, )
or backward until the beats (or i ﬁ

steps) line up best. That shift
is the lag.

WHAT IT DOES PLAIN ENGLISH

Tests relationships separated by specific time intervals.

Does something now resemble something 3, 10, or 50 draws
ago?

SIMPLE ANALOGY LOTTO LAB NOTE

Like checking whether an echo returns after a particular
delay.

Nonlinear Dynamics

Lag results must be compared with shuffled controls.
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PLANNED RESEARCH ANALYZER

Autocorrelation

A\ITOCORRELATION

Checks whether a senes resembles a delaye

1. ORIGINAL SERIES 2. SHIFTED COPY (LAG k)

AR T

TIME TIME (SHIFTED)

3. AUTOCORRELATION AT DIFFERENT LAGS

sV 1O ORRELATION STRONGEST MATCH

5
LAG (k)
A HIGH VALUE MEANS THE SERIES
RESEMBLES ITSELF AT THAT LAG.

WHAT IT LOOKS AT
It helps find hidden rhythms, Clap in a canyon. As the echo

It measures how similar a series
is to a delayed copy of itself at cyclical behavior, and typical comes back at different delays,
each lag (shift). It reveals repeating repeat intervals—useful in some delays sound louder.
patterns over time. forecasting and understanding Those are the times when the
structured data. echo matches the original best.
\ \

FIND THE RHYTHM. SEE THE REPEATS

WHAT IT DOES PLAIN ENGLISH

Measures how strongly a sequence resembles earlier Does the series echo itself?
versions of itself at different lags.

SIMPLE ANALOGY LOTTO LAB NOTE

Shouting into a canyon and comparing the echo with the Linear autocorrelation can miss nonlinear dependence, so it
original sound. is one instrument among several.
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PLANNED RESEARCH ANALYZER

Nonlinear Dependence

E NONLINEARZ
%@EWEW@

“ANALYSIS |

" Looks for curved or <7:omp?léxr relationships
that straight-line methods can miss.

" NONLINEAR VIEW

X

Even when a straight line looks weak,
a strong curved relationship can still exist!

LI

WHAT IT LOOKS AT 18 ¢ @ SIMPLE ANALOGY

a A | A 5 i 6
It examines pairs (or groups) Important connections can hide A straight road and a w
oA

of variables to find patterns | in bends and curves. Nonlinear winding mountain road
that change direction, bend, o, " methods reveal insights that are both paths from

start to end — one

or follow complex shapes. .r' Se straight-line models might |
just takes a bend.

completely miss.

DATA HAS DEPTH. WE LOOK BEYOND STRAIGHT LINES TO FIND HIDDEN RELATIONSHIPS. <,

WHAT IT DOES PLAIN ENGLISH

Looks for relationships that straight-line correlation can miss. Two things can be connected even when the relationship is
curved or complicated.

SIMPLE ANALOGY LOTTO LAB NOTE

Connected gears can move together without one being a Any detected dependence must survive surrogate testing.
simple multiple of the other.
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PLANNED RESEARCH ANALYZER

Lyapunov Behavior

'”'(( oy

g‘é

Start:
Almost the
same

YAPU NOV

How tlny dlfferences grow over tlme

As time passes...
they drift apart.

TIME

# Lyapunov behavior means the system is sensitive to initial conditions.

" Small differences lead to big changes.

&

WHAT IT LOOKS AT
Measures how sensitive a system is

to tiny changes in starting conditions.

It tracks how two nearly identical
starting points diverge over time.

Larger growth = stronger

or chaotic.

Lyapunov behavior.

@ WHY IT MATTERS

© Helps us know if a system is predictable

® Used in weather forecasting, climate
models, engineering, and more.

o Tells us whether small uncertainties

will stay small—or explode.

'@ SIMPLE ANALOGY

Think of two snowflakes starting side by
side on a windy slope.

A tiny difference in wind or bump
sends them down very different
paths—one left, one right.

That’s Lyapunov behavior.

A+ Small differences ca[_! become big changes.

WHAT IT DOES PLAIN ENGLISH

Estimates how quickly very similar starting conditions
separate over time.

Do tiny differences explode into very different outcomes?

SIMPLE ANALOGY LOTTO LAB NOTE

Two leaves dropped inches apart into turbulent water can
end up far apart.

Nonlinear Dynamics

Positive-looking divergence is not automatically proof of
chaos; estimation quality matters.
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PLANNED RESEARCH ANALYZER

Correlation Dimension

y m‘“ates how cumpllcated the underlying shape of a sysum really js. $

Different patterns fill space in different ways.

LINE-LIKE

Lives on a path.

COMPLEX ATTRACTOR
Twists and folds.

SHEET-LIKE

Lives on a surface.

Correlation Dimension ]

Correlation Dimension
between 1 and 3

Correlation Dimension

Only needs one direction
to describe its shape.

WHAT IT LOOKS AT

Correlation Dimension measures
how quickly points find neighbors
as we zoom closer and closer.

It tells us how many dimensions

A
are needed to hold the pattern. oS o

Needs more than a line,
but less than full space.

WHY IT MATTERS

It helps uncover hidden structure
in real-world data—like climate,
heart rhythms, or market moves.
Higher values mean richer,
more complex behavior.

-9,

o

Needs two directions
to describe its shape.

SIMPLE ANALOGY

Imagine painting with dots.

A line needs 1 direction.

A sheet needs 2.

A tangled sculpture needs more.

This score tells us how much. ‘.:“
4

WHAT IT DOES PLAIN ENGLISH

Estimates geometric complexity in a reconstructed state
space.

Does the data behave like a line, sheet, volume, or
something stranger?

SIMPLE ANALOGY LOTTO LAB NOTE

Like asking what kind of shape a cloud of points is really
filling.

Nonlinear Dynamics

Reliable dimension estimates require enough data and
careful scaling regions.
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REFERENCE SYSTEM

Lorenz Strange Attractor

Afal

mous chaotic system where the motion fol

CHAOS ISN'T

IT'S SENSITIVE.

lows rules,

but tiny differences still create very different paths.

A point

| moves

step by

| step.

) Itloops
| around

each lobe.

Tiny changes
in the start
lead to very
different

| paths.

WHAT IT LOOKS AT

How a simple set of equations can
create complicated, never-repeating
motion in 3D. It shows sensitivity to
initial conditions and an attractor—
a shape that pulls the motion in.

This is a reference system to study chaos,
not a promise of prediction.

° Elains why long-term prediction
«can be impossible.

@ Helps researchers understand weather, /

climate, fluids, and more.

© A cornerstone example in chaos theory
and nonlinear science. 3

Same rules.
Different
journeys.

% SIMPLE ANALOGY

Imagine rolling a marble in a valley
with two hills. Tiny differences in
the start decide which hill it circles,
and for how long. The rules are the
same—the path is not.

© Sharpens tools for better models— S
and better decisions.

WHAT IT DOES PLAIN ENGLISH

Uses the famous Lorenz system as a known example of

Fixed rules can produce behavior that looks extremely
deterministic chaos.

complicated and is hard to predict.

LOTTO LAB NOTE

Lorenz is a laboratory reference, not an assumption that
lottery drawings follow Lorenz equations.

The classic butterfly-effect idea: tiny starting differences can
grow dramatically.
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IMPLEMENTED VALIDATION CONCEPT

Lorenz Reference Analyzer Test

“ur

o PSEUDO-RANDOM e KNOWN LORENZ SHUFFLED
DATA DATA =¥ LORENZ DATA

S, Looks messy, but has Generated from the classic Same values, shuffled in time.
=y no real structure. Lorenz chaotic system. Looks similar, but structure is

i . destroyed.
RESEARCH % e - 2 \ S :ﬂye
ONLY W & 2 J .

e

ANALYZER OUTPUT

Structure Score: LOW

p WHAT IT LOOKS AT WHY IT MATTERS Rﬁ) SIMPLE ANALOGY

* Whether the analyzer detects + Guards against fooled-by-noise results. It's like a metal detector test:

coherent structure. « Ensures the tool finds real signals, finds the coin in soil,
+ How it scores true chaos vs. not accidental patterns. ignores the salt,

random and shuffled controls. « Builds trust, improves decisions, and still works if

« Consistency, separability, lll and prevents overfitting. the soil is stirred.
and robustness of scores. B

¢"J\ + GOOD ANALYZERS MUST PASS THE LAB TEST FIRST. + -

WHAT IT DOES PLAIN ENGLISH

Tests Lotto Lab’s nonlinear instruments against known Before trusting the detector on unknown data, make sure it
random-like data, known Lorenz chaos, and controlled recognizes known samples.
surrogates.

SIMPLE ANALOGY LOTTO LAB NOTE

Test a metal detector on an empty box, a box with metal, and This turns exotic mathematics into an instrument-validation
a false-positive control before taking it to the beach. problem instead of a belief system.
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ANCY MAT u

SIONS ) 23 30 AR N ° A PLAIN-ENGLISH GUIDE TO THE MODELS,
AN £ L S NN ANALYZERS, AND VALIDATION TOOLS
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- FROM 5 °
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COMPARE
LEARN
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RESEARCH FRAMEWORK

Information Theory / Entropy Analyzer

FORMATION THEOR

mngw ngp

ures uncertalnty and how much mformation is reafly presem

Meas!

LOW ENTROPY (PREDICTABI.E) | . HIGH £NTROPY (UNFREDICTABLE)

Lots of order. Easy to guess. Lots of disorder. Hard to guess.

ENTROPY (H) MUTUAL UNCERTAINTY
. INFORMATION (I(X;Y))
How “"“ef‘ 20 How much knowing
or unpredictable one signal reduces
a source Is. uncertainty about
another.

The average amount
of "surprise” before |l
we see the next

@ WHY IT MATTERS

3330 aoe (ih) “/E
0202 0 4
209 .

MEASURES QUANTIFIES GUIDES BETTER
neg?::::ems l?::;D: h::‘:ns: I::S :n':l:lz:‘ UNCERTAINTY  RELATIONSHIPS DECISIONS o .
ul ulari » > e : : ;
: : How unpredictable  How much one signal  Filter noise, find signal, A mixed bag of marbles is harder to guess
s sneure SIPIEQ S ek s Aty thedatals tells us about another and understand systems than a bag with one color.
More uncertainty = higher entropy.

. ¥ LESS SURI;RISE = LOWER ENTROPY 4 MORE SURPRISE = HIGHER ENTROPY %

WHAT IT DOES PLAIN ENGLISH

Groups entropy and information measures into a common How uncertain is the sequence, how much do variables tell
research family. us about one another, and how much structure survives
simplification?

LOTTO LAB NOTE

Like testing how much of a message survives noise, These measures quantify information; they do not magically
compression, or missing context. manufacture predictive signal.
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PLANNED RESEARCH ANALYZER

Shannon Entropy

Measures how unpredictable or mixed-up a set of outcomes js

LOW ENTROPY
Predictable)

QOutcomes are uneven.
You can guess the next
one more easily.

LOW ENTROPY
= Low Surprise

HIGH ENTROPY
ss Predictable)

———

Outcomes are balanced.
Any next one is hard
to predict.

HIGH ENTROPY S
igh Surprise . MoREe SURPRISE
5

WHY IT MATTERS  |B SIMPLE ANALOGY

Shannon Entropy looks at It helps us measure uncertainty It’s like a jar of candy.

the probabilities of outcomes and information. Used in data A jar with one color is easy
in a set. It measures how science, machine learning, to predict (low entropy).
spread out or uneven communications, biology, A jar with all colors mixed up

those probabilities are. ‘:“. and more.

‘f“. Y is hard to predict (high entropy).

More uncertainty means more entropy.

WHAT IT DOES PLAIN ENGLISH

Measures uncertainty in a distribution.

How hard is it to guess what comes next?

SIMPLE ANALOGY LOTTO LAB NOTE

A bag containing only red marbles is predictable; a balanced
mix of many colors is harder to guess.

Information Theory

High entropy can be consistent with randomness, but
interpretation depends on representation and controls.
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PLANNED RESEARCH ANALYZER

Renyi Entropy

REN“ ENTROPY " |

Same data.
A family of entropy measures that can pay I mﬁe:entflens.
ntion to common events or Different focus.
mOTE i SaiEevents; 1 Deeper insight.
— — 4 ‘
Same data. leferent focus.

A simple distribution with mixed outcomes.

~000000Q

40% 30% 15% 0% 4% )
el

a=0.25 N B Common events |
WIDE-ANGLE Y stand out.
LENS Rare events
. fade into
Focus on the i
common the background.

3 S A\
a=1 e ) Mo extrafocus.
Sl a ot

Even-handed
view.

% . " > B Rare cvents
il[i}fm - Pe Ry
Common events
LENS shrink into <
Focus on the

rare.

t looks at the whole distribution
of outcomes, with a focus |
controlled by « (alpha).

() WHAT IT LOOKS AT WHY IT MATTERS ‘ SIMPLE ANALOGY
L » @

+ Adapts to what you care about. S Imagine adjusting a camera lens.

« Tunable for different goals. 2 Wide angle captures the big picture.
+ Helps uncover hidden structure Normal view is balanced.

Different a values put more in complex data. o Zoom in to spot the tiny details.
weight on commen or rare + Used in fields like ecology, p Rényi entropy lets you choose

events. physics, machine learning, J your focus.
and information theary. L W\ =

P

[l # * CHANGE THE LENS CHANGE WHAT STANDS OUT. +

WHAT IT DOES PLAIN ENGLISH

Provides a family of entropy measures that can emphasize Change the camera lens to focus differently on ordinary and
common or rare events differently. unusual events.

LOTTO LAB NOTE

One lens emphasizes the crowd; another pays more attention Useful for sensitivity analysis across different definitions of
to outliers. uncertainty.
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PLANNED RESEARCH ANALYZER

Permutation Entropy

'{

RMUTATI
PEE ITRO

easures how unpredictable the order-patterns aré, 7
not just the exact values.

SAME MOVES. DIFFERENT ORDERS. DIFFERENT PREDICTABILITY.

The exact numbers don't matter.
‘We care about the order of ups and downs.

Different orders = different patterns.
More variety in order — higher permutation entropy.

SEQUENCE A

SEQUENCE B

ORDER PATTERN

- 00008~

Some structure

Lower entropy ©0000

(a1 ]s]2] = = i ©0000 B

SEQUENCE C )

2[5 > DOG A~

More varied

Higher entropy G

SEQUENCE D

Gl - BRaa -

WHAT IT LOOKS AT

« Converts a sequence into up (1)
and down ({) moves.

+ Looks at the order-patterns,
not the actual numbers.

¢ Measures how unpredictable
those orders are.

e £

and structure.

& W

P WHY IT MATTERS

+ Finds complexity that other
measures can miss.
+ Detects hidden changes in rhythm

« Useful in finance, neuroscience,
health, and more.

®-

Even more varied

P
Higher entropy ooo000 1 l't

SURPRISE |y

Jd  SIMPLE ANALOGY
Think of dance steps.
The same steps in a different
order create a different routine.
More unique routines =
more surprising and interesting!

A-¥-R-2

57 + Sometimes the order tells the story. 7 +

WHAT IT DOES

Measures complexity from the order pattern of nearby values
rather than exact magnitudes.

Like studying a melody’s contour rather than the exact piano
keys.

Information Theory

PLAIN ENGLISH

Study the rise-and-fall shape instead of the exact numbers.

LOTTO LAB NOTE

Especially useful when relative ordering matters more than
scale.
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PLANNED RESEARCH ANALYZER

Sample Entropy

>SAMPLE-. -
R

£ Measures Thow often similar. patterns stay similar
when they continue one step further

MATCH

-»> NO MATCH _
A WA > ) mwon
-

b oo parrenss. | NO MATCH

EXTEND BY ONE. 7
SR | / -»> MATCH
' = Sample Entropy is the fraction of matches out of all pattern comparisons.
= '@A Higher = more predictable. Lower = more irregular. o

WHAT IT LOOKS AT Q0J? WHY IT MATTERS ‘Q SIMPLE ANALOGY

Think of a rhythm.
If it keeps repeating the
more step is added. | « Used in health, engineering, same way when you add
« It focuses on the order and finance, and more. one more beat, it's

regularity of changes. » Detects complexity and more predictable.

| . A I = i‘m n changes over time. @ W| - @

» How often similar short patterns = » Helps us measure predictability
repeat the same way when one in real-world data.

GOOD TO KNOW

We compare patterns
that are close in
value (within a
tolerance).

We only count
patterns that match
their next step.

WHAT IT DOES PLAIN ENGLISH

Measures how often similar short sequences remain similar When history starts repeating, does the resemblance

when extended. continue?

LOTTO LAB NOTE

Two sentences start the same way; how often does the next Designed to quantify regularity while reducing some bias

word also match? found in simpler measures.

Information Theory
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PLANNED RESEARCH ANALYZER

Approximate Entropy

NEAT REPEATING PATTERN MESSY CHANGING PATTERN
The sequence changes
the same way. in lots of ways.

The sequence repeats

00000000 0004

[ Very predictable. Few surprises. ] ﬁlarder to predict. Many surprises. J

4 2

LOW APPROXIMATE ENTROPY HIGH APPROXIMATE ENTROPY
(more regular) (more irregular)

&

More regular

WHY IT MATTERS

It helps us measure complexity.
Lower values mean the system is
more stable and predictable.
Higher values mean it’s more
chaotic or changing.

o Ol ——¢

Approximate entropy looks at
short patterns in a sequence.
It checks how often those patterns
repeat. More repeats = more regular.
Fewer repeats = more irregular.

e )

r FIND THE
PATTERNS.

| MEASURE THE [l

CHAOS.
 UNDERSTAND
o THESTORY. ,

SIMPLE ANALOGY

Think of a quilt.

A repeating pattern is easy
to follow (low entropy).

A scrappy mix has no clear
pattern (high entropy).

ol

(A + REGULAR RHYTHMS ARE EASIER TO PREDICT THAN MESSY ONES. + )

WHAT IT DOES PLAIN ENGLISH

Measures regularity and repetition in time-series data. How repetitive or unpredictable is the rhythm?

LOTTO LAB NOTE

After hearing part of a drum pattern, how confidently can you Useful for comparison, but parameter choices matter.

anticipate the next beat?
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PLANNED RESEARCH ANALYZER

Conditional Entropy

= )

“,‘ \CON
& |7 El

Measures how much uncertamty is left
after you already know something else,

Before knowing X

No clue yet. We're unsure.
High uncertainty.

I

™

After knowing X

Clue: The sky is dark
and the radar shows rain.
Much lower uncertainty.

Many possibilities
- Rl almost equally likely.
INFORMATION i
- naonr.ES \

’ (") WHAT IT LOOKS AT

How much uncertainty remains about
one variable (Y) after we already know
another (X).

Formula:

H(Y | X)

9g4'd
4“‘

+ Improves predictions by using context.
+ Helps models focus on what’s still unknown.
+ Key to smarter decisions, compression,

and learning from data.

BETTER ¢y,
SMALLER
SURPRISES,

Fewer possibilities
more likely now.

SIMPLE ANALOGY

Imagine you're deciding whether to
bring an umbrella.

Without a clue, you're guessing.
See dark clouds on the horizon?
Now you’re much more certain.
Same idea: less uncertainty

after the clue.

4 KNOWING ONE CLUE CAN SHRINK THE MYSTERY. 4

WHAT IT DOES

Measures how much uncertainty remains after other
information is known.

Knowing it is raining reduces uncertainty about whether
people carry umbrellas.

Information Theory

PLAIN ENGLISH

If I know X, how much uncertainty about Y is left?

LOTTO LAB NOTE

A direct way to test whether another feature actually reduces
uncertainty.
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PLANNED RESEARCH ANALYZER

Mutual Information

When one thing
changes, the other
becomes more
informative.

[Thdl

Low High
Connection Connection

Stronger connection =
The overlap is the mutual information— more mutual information.
what the two have in common.

TN

.-
[ATAL

Tl

WHAT ITLOOKS AT || <P WHY IT MATTERS @

Mutual information measures = ¢ Helps us find meaningful relationships 5

. A T g 3 Seeing lots of umbrellas
how much knowing one variable ¥ between any kinds of variables. tolE au sorciinniabout
reduces the uncertainty about e Captures patterns that aren’t simple e

whether it’s raining.

another—and how much the or straight-line. 5 :
second reduces uncertainty about o Used in forecasting, feature selection, f!: Pt perfect—b::t »It
the first. e sensor fusion, and more. eUCRs yorncedaIney,

WHAT IT DOES PLAIN ENGLISH

Measures how much two variables share information, Does knowing one thing tell us anything useful about the
including nonlinear relationships. other?

LOTTO LAB NOTE

Umbrellas tell you something about rain, and rain tells you Useful where ordinary correlation might miss curved or
something about umbrellas. nonlinear relationships.
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PLANNED RESEARCH ANALYZER

Temporal Information Dependence

s TEMPORALz~

[INFORMATIONE'
@E@EN@EN |

(Later

STRONG DEPENDENCE
Past shows a clear
! patterm...

FUTURE IS INFORMED
Future continues
predictable pattern,

The past helps us analyze and predict the future.

WEAK DEPENDENCE | | o 2

Past looks randomor | | o

* o || Future does ot fotow
2 any clear pattern.

The past does not help us analyze or predict the future.

WHAT IT LOOKS AT

poral Information Dependence asks:
Do earlier observations contain useful
information about later ones?

=

If yes, the past helps us analyze

and predict the future.
_

WHAT IT DOES

Applies information measures across time.

Do yesterday’s pages of a story help you guess the next
page?

Information Theory

| @ Used in time series analysis, signal

the past carries information.
analysis, finance, weather, ' | y

Think of a train schedule.
If yesterday’s delays help
predict today's delays,

sensor data, and more.

PLAIN ENGLISH

Does the past measurably reduce uncertainty about the
future?

LOTTO LAB NOTE

This is one of the cleanest ways to ask whether history
contains usable temporal information.
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PLANNED RESEARCH ANALYZER

Information Retention / Loss

\NFORMATIONé

Original data Simplified / Compi d d / Red
High information Less data Some information §
(Lots of detail) (Smaller to store / send) is lost

More retained Less retained

WHAT IT LOOKS AT @ WHY IT MATTERS i SIMPLE ANALOGY

e Information retention measures how much « Helps us choose good features so our Shrink a photo.
useful detail remains after data is models still see what matters. At first, it's still recognizable.

simplified, compressed, or transformed. - 5 - Shrink more, and the face
+ Guides compression to save space while

» Some summaries keep the important story. keeping useful detail. get's blurry.
Others throw away too much. Shrink too much...
= - a  Helps us build clear data summaries that you can't tell who it is!
ay Fu - ¥ 5 ; support better decisions. p

ﬂ Keep enough mformatlon to get the story—nothmg more, nothmg Iess

WHAT IT DOES PLAIN ENGLISH

Measures how much useful information survives when data is How much can we simplify before something important
simplified or transformed. disappears?

SIMPLE ANALOGY LOTTO LAB NOTE

Compress a photo until the face becomes unrecognizable. Helps test whether complicated representations actually
preserve unique signal.
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PLANNED RESEARCH METHOD

Feature Ablation

Tests what happens when one featy
 is removed from the system.

[ TooLs
OF

g < a | = o
Structure \ ) A TESTING
= : Ol

@ SIMPLE ANALOGY __,

e Like pulling one spark plug
to see if the engine still
runs as well.

o Feature ablation means pulling ;  Helps us find what truly helps &
one part out of the system. 4 2 vs. what only looks impressive. __f

o We compare how u{ell the » > o Builds simpler, better systems
system performs with and by keeping what matters most.
without that part.

o Or removing one ingredient
to see if the recipe still
tastes great.

[\ + Remove one part.- Measure the change. Learn what matters.

WHAT IT DOES PLAIN ENGLISH

Removes one feature family at a time and reruns the same Pull one piece out and see whether the machine actually gets
evaluation. worse.

LOTTO LAB NOTE

Remove one spark plug, test the engine, restore it, then One of Lotto Lab’s strongest protections against “fancy math
remove something else. for the sake of fancy math.”
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FUTURE RESEARCH METHOD

Rate-Distortion Analysis

TE-DISTORTIO T
“@NA&V@Q@N‘? RLABZS

% mmmnmanmmmmmmmnmm s ; /\N\‘L

FULL DETAIL COMPRESSED TOO COMPRESSED
(Original) (Simplified) ; (Over-Simplified)

Still 0K
(Acceptable)

Noticeable Drop /%
(Too Much)

) WHAT IT LOOKS AT @ WHY IT MATTERS ﬁ SIMPLE ANALOGY
© Helps build efficient models It's like how blurry you can make

and compression systems. a photo to save space.
o Finds the "sweet spot” B Adlittle blur is fine.

Measures the tradeoff between
saving space or simplicity
and losing accuracy. between size and quality.
It shows how performance ® Saves time, storage,

changes as you remove more and compute—without
detail or information.

Too much blur—and
you lose important

losing what counts. | Caitt JUST RIGHT TOO BLURRY

WHAT IT DOES PLAIN ENGLISH

Studies how much information can be compressed or How much mathematical detail can we throw away before
discarded before measured performance degrades. results get worse?

LOTTO LAB NOTE

Blur a photograph until you can no longer recognize the face. Complexity that can be removed without loss probably was
not carrying much practical value.
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CORE VALIDATOR

True Walk-Forward Evaluator

A\IAI.|.IATOLI§ D

Tests predictions the honest way: only using
information that would have been known at the time,

==

DRAW 1 DRAW 2 DRAW 3 DRAW 4 DRAW 5 NEXT UP [i

MAR 1 MAR 15 MAR 22 MAR 29

©® |0 |—|@® '@0\ @@\...
0@ | |®@| | *@@
Ed ] ”

nl'l‘mmnnhn b=
Us m«m
before this cne.

1 Trlm on Past 1T|=|n nn Past 1 Tmn on Past 1 Tr-mnu Past.
Ih-oﬂkyilm sndydmn \llt-iydmm
st I
2 Predict Next [@m«mm [ 2Predinﬂl J [@zm«m]
ota o b
prediction now. prediction naw.

v 5 ¥ e "y

’ ) 3 p 3 \ B
See what actually
hagpened. happened.

WHY IT MATTERS

WHAT IT LOOKS LIKE

::Y:rllk f:m:’da::ﬂgge:’::t;:ds y:: s;‘; o Gives a fair, honest test of your model. 1t's like taking a practice test
use zata thatp was available harl'( {hen * Prevents “future leakage” that makes | Yot s ecch yuestion gthout
You make a prediction, then move forward results look too good. l Sl th? ausners Ol aftar
when the next outcome is revealed. e Helps you build models that work l you bt co you check your

| answers and move to the next.

You never peek ahead.

in the real world, not just in hindsight.

+ Traln on the past. Pred|ct the next Reveal the truth Repeat

WHAT IT DOES PLAIN ENGLISH

Replays history one target draw at a time using only
information available before that draw.

Pretend Lotto Lab existed in the past and do not let it peek at
the answer.

SIMPLE ANALOGY LOTTO LAB NOTE

Give a student an old exam but keep the answer sheet
covered until each response is finished.

Validation Lab

This is the primary defense against future-data leakage.
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CORE VALIDATOR

Repeated Random Baseline

EPEATE
S NDON BASELS

Compares the model against many random se
to see if it really does better than chance

HOW IT WORKS
2

1. MANY RANDOM
SELECTIONS
(The Baseline)

STATIST
gHoOWDO

s 4
OWN

. "
. " .

&UME * MODEL SCORE |

IECtlons i
RANDOM AVG *
- al

. 3. MODEL RESULTS
i (Your Method)

COMPARE SCORES
(Distribution)
Where most random
scores land. |
Where the
model's score |

MODEL’S PICK

| LOWER SCORES —————> HIGHER SCORES

We try lots of random
picks and record their
scores.

WHAT IT LOOKS AT

* One random test isn’t enough.

¢ We run many random selections

to see the full range of scores
you'd expect by luck.
* This creates a fair baseline.

The distribution shows

| We score the model's
pick and see how it
compares.

what “average luck”
looks like.

? WHY IT MATTERS

* Shows if the model is really better,
not just lucky.

* Gives confidence that the model
adds value beyond chance.

# Helps avoid being fooled by a
lucky outlier.

Imagine a trained basketball player
shooting 10 free throws.

Now compare that to 100 people
blindfolded throwing darts

at the hoop.

If the player's score is way above the §
blindfold group, they're truly better! /&

-

all

Beat luck. Prove it w1th a repeated random baselme

WHAT IT DOES PLAIN ENGLISH

Creates many independent random portfolios and compares
Strategy performance with their distribution.

One lucky coin flip proves nothing; hundreds or thousands of
controls give context.

Validation Lab

If Strategy says it is smart, make it prove it against throwing
darts - repeatedly.

LOTTO LAB NOTE

The question is not “did Strategy win once?” but “where does
it sit against a distribution of random outcomes?”
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CORE VALIDATOR

Secure-Random Baseline

BETTER CONTROL.
BRIGHTER

LOTTO | ANSWERS.

THREAT
MONITOR

ORDINARY
»] RANDOM

3 SECURE
RANDOM

Stronger Random
Source (e.g., 0S CSPRNG)

Both are RANDOM. Both are FAIR.
Secure Random is a CONTROL, not an advantage.
STAY
CURIOU

/.\——'\ /—m__“\ S
@ wHaATITIS B S why T MATTERS @ SIMPLE ANALOGY

@ Secure Random comes from a stronger o Adds another fair control to test models Bl « Ordinary Random: pick a name from

randomness source built for security. <~ and strategies. a casual pile on the table.

5 e i ® Shows results aren’t due to a weak or @ Secure Random: pick a name from
predict or influence. ! | predictable random source. = | a well-shuffled, locked drum.

@ Examples: OS CSPRNG, hardware 1 ® More controls = stronger confidence e Both are fair draws—one just
randomness, crypto-strength sources. - 4 in what’s real vs. what's noise. \_ comes from a stronger process. %

+ Stronger random source. Same falrness Better baselme ﬁ

WHAT IT DOES PLAIN ENGLISH

Uses a stronger random source as another unbiased control. Give Strategy another fair “nothing but randomness”
opponent.

LOTTO LAB NOTE

Test a race car against several well-built stock cars, not one Multiple baselines reduce the chance of flattering the model
broken comparison vehicle. with a weak control.
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CORE CALIBRATION SYSTEM

Model Tournament

: ! e ! NE
SMODELZ,
[SOURNAMENTL . =
: @ ; [\g Eﬂ; == @ @ISTRUCTURE

Makes different models compete onrithe same historicaj tests t'"_"

-

FREQUENCY

Counts how

often numbers ||

show up.

WHAT IT LOOKS AT

® Every model uses the exact same
historical tests.

© Same data. Same rules. Same track.
* We measure how well each model
predicts the next outcome.

- Same test. Same rules. Better

1| TRANSITIONS

Tracks how
numbers move
from one to
another.

RECENCY

Looks at what
happened

most recently. |7

\| STRUCTURE

Finds patterns
and relationships
in the data.

@ WHY IT MATTERS

© Fair comparison shows which model
really works best.

© Helps us choose the most reliable
approach for the future.

o It's how we turn ideas into evidence.

TRACK-

,nEBOARD

Lower erfor is better
TRANSITIONS
RECENCY
FREQUENCY
RANDOM

RANDOM
Makes picks
with no patterns
or memory.

E

[ e SIMPLE ANALO

- Don’t pick the fastest-looking
race car.
Race them on the same track
and time them.
That's how we find the winner.

—_

answers. +

WHAT IT DOES PLAIN ENGLISH

Makes model families and configurations compete on the

same withheld historical targets.

Do not choose the method because it sounds impressive.
Race them.

SIMPLE ANALOGY LOTTO LAB NOTE

Do not select a car because its paint looks fast; time every

car on the same track.

Validation Lab

Weak or redundant models can be reduced to zero influence.
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CORE VALIDATION METRIC

Score-vs-Outcome Analysis

'<CORE-vs-OUTCOME
CANALYSIS

Checks whether higher-ranked candidates really perform better than lower-rankeq Ones,

RANKING OUTCOME f
(By Score) (Historical Performance) 4 E 3 /| GOOD DATA

Low Score Poor Qutcome _ > £ | STRE\'G
e — - - ] DECISIoNs |

s
/

High'Score / Better Outcome

2% A meaningful scoring system should separate *
%

stronger candidates from weaker ones.

LOOK FOR \
UPWARD TREND! \§

WHAT IT LOOKS AT : @ WHY IT MATTERS

If the scoring system means anything,  Validates that rankings reflect real performance.
higher scores should generally line up 7  Helps compare and improve scoring systems.
with better historical results. A o Protects against “empty” scores that look

We look for an overall upward trend @ precise but mean nothing.

from low scores to high scores. o Builds trust in decisions and outcomes. g

If restaurant ratings are useful,
five-star restaurants should
usually give you better meals
than one-star restaurants.

If not, the rating system

isn’t doing its job.

& + Better scores. Better outcomes. That’s the goal. +

WHAT IT DOES PLAIN ENGLISH

Checks whether higher-ranked candidates historically do If Lotto Lab gives something a higher score, that score should
better than lower-ranked candidates. mean something.

LOTTO LAB NOTE

If five-star restaurants perform no better than one-star Calibration matters more than attractive scores.
restaurants, the rating system is not useful.
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SUPPORTING METRIC

Spearman Rank Correlation

DO HIGHER-RANKED SETS TEND TO HAVE BETTER OUTCOMES?
A QOE®®E

WHAT IT LOOKS AT P WHY IT MATTERS (ih) SIMPLE ANALOGY i e |
Itlooks at the arder (ranks) of your & Ittells you whether your system is ) If restaurant ratings mean anything, | ’ RE
candidate sets and the order of their placing stronger sets near the top five-star restaurants should usually - [
outcomes. It doesn't just use the and weaker sets near the bottom. outperform one-star restaurants— 4 ML Il
scores—it uses how well the rankings Ahigher rank correlation means your even if not perfectly. Spearman's rho  (EEEE A
match from top to bottom. ranking and reality are in sync. f checks how well that order holds. 2 =15

A 4 RANK CORRELATION MEASURES ALIGNMENT, NOT CERTAINTY. USE AS ONE TOOL, NOT THE ONLY ONE.

WHAT IT DOES PLAIN ENGLISH

Measures whether higher model rankings generally line up As the Lotto Lab score rises, do outcomes tend to improve
with better outcomes without assuming a perfect straight-line too?
relationship.

LOTTO LAB NOTE

Compare the order of finishers rather than demanding exact Useful for ranking systems where relative order matters more
time differences. than linear scale.
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CORE RESEARCH CONTROL

Surrogate / Shuffled-Sequence Control

Different order.

BEFORE: ORIGINAL SEQUENCE (CHRONOLOGICAL ORDER) \ W Different story.
| 7 [

@.@.@.

TIME

9y :
AFTER: SHUFFLED SEQUENCE (NEW ORDER) B

TIME

pATA | g 5 All the same values—just not in the same order.

DRIVES|
DECISIONS

() WHAT IT LOOKS AT Qb WHY ITMATTERS _ | SIMPLE ANALOGY 3

It keeps all the numbers the same ¢ Helps reveal whether results are driven _~ + It's like shuffling every page & p

but shuffles their order to break @ . @ by true patterns—or just the order ? of a novel. All the words are > B P wed
the original time relationship. in which numbers appeared. still there—but the story = - e «
This creates a surrogate sequence @ @ Apowerffal wayto!es't for sequence is gone. 4 /5

with no chronological structure. - 3 effects without changing the data. Same content. No context.

( F + CONTROL THE ORDER PROTECT THE TRUTH UNDERSTAND WHAT’S REAL. * -I

WHAT IT DOES PLAIN ENGLISH

Destroys chronology while preserving the same underlying Keep the ingredients, scramble the order, and see whether
values, then reruns the analyzer. the pattern survives.

LOTTO LAB NOTE

Shuffle every page of a novel: the words remain, but the story If a supposed temporal pattern survives shuffling unchanged,
should disappear. it may not be temporal at all.
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IMPLEMENTED VALIDATION CONTROL

Pseudo-IID Control

SEUD’

=\ CONTROL SAMPLE DESIGNED TO BE RANDOM
THE DETECTOR SHOULD

WHAT IT LOOKS AT

This control sarr;ple acts like

independent random observations.

The analyzer should see
no patterns or signals.

— s
Independent. ldentically Distributed.

PSEUDO-IID
= ANALYZER
ANDOM-LIKE

CONTROL SAMPLE ANOMALY DETECTOR

L Y SR P VAP PO ST Y YOS

STATUS: QUIET
No unusual patterns detected.

No pattern by design. As expected.

P WHY IT MATTERS

It checks that the model doesn’t
mistake random noise for something
real. If it overreacts here, it can't be
trusted when it counts.

SpECIFICITY
CALBRATION

ALL SYS

" OUTPUT SIGNAL
(SHOULD BE QUIET)

"l 200000
No alarm.
No false patterns.

SIMPLE ANALOGY
Like running a blank calibration sample.
If the detector screams on the blank,

you don’t trust the detector.
It should stay quiet.

WHAT IT DOES PLAIN ENGLISH

Provides a known random-like sequence for instrument This laboratory sample should look random.

validation.

LOTTO LAB NOTE

A thermometer should read room temperature correctly Used as a negative control for research analyzers.

before you trust it in an experiment.
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IMPLEMENTED VALIDATION CONTROL

Known Lorenz Control

= KNOWN LORENZ

KNOWN LORENZ BUTTERFLY SIGNAL i

NONLINEARITY ~ STRUCTURE CONSISTENCY

e i e —
WHAT IT LOOKS AT ' WHY IT MATTERS

It looks at whether the analyzercan % This control confirms the system
recognize the structure in a known ) is working as it should. If the
Lorenz chaotic signal. § / analyzer can't detect a pattern
 Nonlinearity )\ we know exists, we can't trust

« Deterministic structure iton real-world data.

» Consistency across the signal |

It's like testing a smoke detector
with a bit of smoke you create

| on purpose. You already know
smoke is there—now you check
that the alarm responds.

(@ CONTROL TODAY. CONFIDENCE TOMORROW. VALIDATE BEFORE YOU INVESTIGATE. +

WHAT IT DOES PLAIN ENGLISH

Provides a known deterministic-chaotic sequence. This laboratory sample definitely contains nonlinear chaotic
structure.

LOTTO LAB NOTE

A detector should recognize a sample we know contains the Used as a positive control for nonlinear instrumentation.
thing it claims to detect.
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IMPLEMENTED VALIDATION CONTROL

Shuffled Lorenz Control

@@NM@L

enerated sequence to break its structure *

ORIGINAL LORENZ SEQUENCE SHUFFLED LORENZ SEQUENCE

Ordered Structure Structure Broken
b \
SHUFFLE >,

(Keep Same
Numbers)

WHAT IT LOOKS AT WHY IT MATTERS

[ It's like taking a song ’ i ,;

It compares the ordered B Lorenz systems have rich,

Lorenz sequence to its oo ’o K organized dynamics. If the order and scrambling the notes. : N S

shuffled version—measuring ®2ge 052 ° DEERLH TG E All the same notes are there— fﬁm ;

how much structure is e © disappears. This helps test butithe melodyis dona = MeLED Nores SRR

lost when the order changes. whether patterns are real High  Low ; Ll 3 ‘b » [ S—=
or just random order. Structure Structure Itstill sounds like noise. = r; Jr "

J [ Same ingredients. New order. Less structure. + This analyzer brings order into focus. ~ J

WHAT IT DOES PLAIN ENGLISH

Uses the same Lorenz values but destroys their chronological Same numbers, different order - did the temporal structure
order. disappear?

LOTTO LAB NOTE

Same deck of cards, thoroughly shuffled. The cards are A strong test of whether the analyzer is detecting temporal
unchanged; the sequence is gone. organization rather than the value distribution alone.
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CORE OPTIMIZATION COMPONENT

Multi-Ticket Coverage Optimizer

Explore the
number space
intelligently—
not repeatedly.

WHAT IT LOOKS AT f WHY IT MATTERS | “ SIMPLE ANALOGY

It looks at the number space and your Broader coverage reveals more potential Like search teams covering a vast desert.
selected tickets to measure how well outcomes and patterns. Teams that split up and cover different
they cover different ranges with I 1t’s about smarter exploration, areas find more clues than those

minimal overlap. not repeating the same numbers. 8l 1 ",&. following the same path.

+ EXPLORE MORE OF THE POSSIBLE PLAY SMART. NO OUTCOME IS GUARANTEED.

WHAT IT DOES PLAIN ENGLISH

Chooses a portfolio from high-ranked candidates while The best five individual tickets are not automatically the best
penalizing unnecessary overlap and encouraging broader five-ticket team.
number, pair, and bonus coverage.

SIMPLE ANALOGY LOTTO LAB NOTE

If you are drafting a basketball team, you do not choose five This acts after candidate scoring. Its job is diversification, not
centers just because they occupy the five highest individual prediction.
rankings.
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END-TO-END ARCHITECTURE

How the Pieces Work Together

Verified historical corpus

Source-backed, era-correct Powerball, Mega Millions, and Lotto America history.

Feature analyzers

Measure frequency, recency, gaps, pairs, transitions, structure, entropy, recurrence, and more.

Models / ensemble

Competing theories turn measurements into candidate scores.

Candidate generation

Create a large but bounded population of legal candidate sets.

Ranking

Score every candidate under the same framework and sort them.

Coverage optimization

Assemble strong candidates into a diversified portfolio.

Strategy Lab validation

Walk-forward tests, random controls, tournaments, ablation, and challengers try to prove the method wrong.

Calibration

Only models that survive evidence earn influence.

Smart Analyst

The user taps one simple control and receives selections from the current validated configuration.
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SCIENTIFIC POSTURE

What Makes the Architecture Different

Hypothesis is separated from evidence

A model can sound brilliant and still be rejected if withheld history does not support it.

The system is designed to detect self-deception

Random controls, shuffled chronology, Lorenz controls, and ablation exist specifically to expose false patterns.

Mathematics is allowed to fail

A feature is not protected because it was difficult to build. Zero weight or removal is an acceptable result.

The interface hides complexity

The user experience can remain simple even while Strategy Lab performs extreme mathematics behind the scenes.

History is cumulative evidence

Every validated draw changes frequencies, gaps, relationships, distributions, fingerprints, and potentially the calibrated
champion.

It is a laboratory, not a guarantee

The engineering objective is the strongest evidence-based ranking Lotto Lab can justify - followed by aggressive attempts to
prove that ranking does not deserve trust.
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REFERENCE NOTES

Sources, Data Notes & Portfolio Scope

FINAL CORE-THREE LIVE ARCHIVE

8,029 verified records across 3 games. Published snapshot: core-three-pb-2026-08-15-mm-2026-08-28-la-2026-08-26-v1. The S17B-1R
verified-archive hardening audit records schema v2, 13 ZIP members, manifest/content hashes, and LIVE_VERIFY=PASS.
POWERBALL DEEP RECOVERY

3,842 actual draw records, 1992-04-22 through 2026-08-15. Recovery used an official Delaware archive and spans seven historical
matrix/rule eras. The accepted recovery audit reported 413/413 monthly archive requests successful, with zero duplicate dates, parse
failures, or rule violations.

3,055 actual draw records, 1996-09-06 through 2026-08-28. Official Virginia Lottery full-history recovery; seven historical eras; includes
520 The Big Game-era draws before the 2002 rename. Accepted recovery validation reported 3,055 expected schedule dates, zero
missing/extra/duplicate dates, and zero semantic conflicts.

LOTTO AMERICA MODERN CORPUS

1,132 actual draw records, 2017-11-15 through 2026-08-26. This corpus covers the revived modern game back to its first drawing.
Original Lotto America (1988-1992) remains predecessor lineage that became Powerball and is not silently merged into the modern game.
ERA-AWARE INTERPRETATION

Historical records remain labeled by the rules and number matrix that produced them. Deep history is available for research without
pretending older eras are interchangeable with the current game configuration.

PORTFOLIO SCOPE

Current Lotto Lab project scope is Powerball, Mega Millions, and Lotto America only. Ordered-digit / positional-digit pages are retained
solely as future-expansion architecture references.

RESPONSIBLE INTERPRETATION

Historical analysis can describe distributions, rank candidates, test models, and compare methods. It does not change the underlying odds of
a fair lottery draw or create a guarantee of future outcomes.

LOTTO LAB
The "Fancy Math" Behind Lotto Lab - Plain-English Technical Portfolio Edition - August 2026
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