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Abstract

We present a statistical method for identifying positive-expectation regions in pro-
gressive slot machines using coarse-to-fine gauge—space mapping. Instead of attempt-
ing to enumerate every microstate of the machine’s pseudorandom process, we parti-
tion observable gauges—progressive meters, near-miss patterns, and other measurable
signals—into coarse regions and estimate expected value across transitions between
these regions. This produces a tractable Markov approximation of the underlying
system. Sequential refinement of the partitions yields an increasingly precise map of
exploitable states. The approach unites Clynn’s Probability Theory with practical
advantage-play methodology: if a slot’s gauge space is finite, its positive-EV regions
can be discovered by partition, measurement, and refinement.

1 Gauge Space Definition

Let the hidden machine state be s, € S, and let the observable gauge be g, € G. The gauge
represents all measurable indicators visible to the player: progressive meter values, side pots,
time-since-hit, or near-miss frequency.

Because G is continuous or high-dimensional, we define a finite partition

P:{R1>R27"'7RK}7

where each region R; C G is a clump of similar gauge conditions. A transition occurs when
the gauge crosses from one region to another: R; — R;.

2 Coarse-to-Fine Partitioning

The full gauge space is typically intractable. We therefore begin with a coarse partition
(K = 2 or 3) and evaluate expected value (EV) across its transitions. If significant differences
emerge, the partition boundary is refined locally.

Formally, a coarse-to-fine refinement is a sequence of partitions P; C P, C - -+ C P, such
that each Py, 1 subdivides the regions of P,. At each refinement step we estimate transition
probabilities and rewards.



3 Markov Coarse Model
Treating each region as a node in a Markov chain, define
pij = Pr(R; | R;), 1y =E[Az | R = Ry,

where Az is the net cash change on a transition. A player policy m;; describing how often
transitions are sought has expected value

EV(?T) = Z 7Tz'j pij Tz‘j-
1,3

This coarse model allows profitable transition pairs (i, 7) to be detected without knowledge
of the underlying microstates.
4 Empirical Estimator

For a given transition set 7" C P x P and n observed trials with outcomes Axy, the empirical
expected value is

E\\/T = — Z Al’k,
k:(Ri—R;)eT
with standard error <
SE =

where s is the sample standard deviation of Ax. A one-sample test against the null hypoth-
esis Hy : u < 0 is given by the statistic t = EVy/SE. A transition is considered exploitable
when ¢ exceeds a predefined significance threshold and remains stable over time.
5 Boundary Search
Let m be a scalar gauge (e.g. progressive meter value) and ¢ a boundary cut. Define

Ry ={m <}, Rr ={m > c}.
Estimate E/\\/(c) for transitions R;, — Rp. Sweep c over a grid to locate

¢* = arg max ﬁ/(c)

subject to statistical significance and stability. Subsequent refinements add more gauges
(time, near-miss rate) and reapply the boundary search, creating a coarse-to-fine map of
profitable regions.



6 Handling Pseudo-Randomness

Slot machines are pseudorandom systems operating on finite digital hardware. True random-
ness is unnecessary; we require only local stationarity of (p;;,7;;) within regions. Because
firmware bias and display conditioning often correlate with gauges, the lack of true random-
ness enables detection of exploitable asymmetries.

Robustness tests include:

e Time-blocking: morning vs. evening sessions.
e Machine-blocking: same title across venues.
e Downsampling: half-data stability checks.

e Permutation test: shuffle region labels to confirm signal validity.

7 Risk and Bankroll Control

Given estimated mean ji and variance 62 for a transition, a conservative bet fraction is

f = max (0, %) A,
o

with dampening factor A € [0.1,0.5]. This “Kelly-lite” fraction limits drawdown while main-
taining asymptotic growth.

8 Conclusion

Every slot machine defines a finite gauge space. By partitioning that space, measuring cross-
boundary EV, and refining where signal strength appears, the player converts uncertainty
into a map. The method transforms the apparent chaos of slot play into a navigable, statis-
tical terrain consistent with Clynn’s Probability Theory: finite systems possess measurable
asymmetries, and those asymmetries, once discovered, become predictable profit centers.
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