
A casino game can have a published return to player of 96% and still leave someone down after a short session. It
can also produce a surprisingly large win along the way. That sounds contradictory only if two different ideas are
being treated as one: RTP describes an average return over a very large number of plays, while volatility
describes how widely results can vary around that average.

The mix-up is understandable. Both terms are used to describe what a game might pay, and both can influence
how a session feels. But they answer different questions. RTP asks, “What is the game’s theoretical average
return?” Volatility asks, “How unevenly might individual results arrive?” Understanding the distinction makes casino
math easier to read—and makes it less tempting to interpret one lucky or unlucky session as proof of what a
game is “really” like.

Start with expected value: the baseline for casino math
Expected value is the average result you would get per play if you could repeat the same play under the same
conditions an enormous number of times. It is a mathematical benchmark, not a prediction of what will happen in
your next spin, hand, or round.

Imagine a simple game that costs $1 to play. It has two possible outcomes:

You receive $2 back with a 48% probability.

You receive nothing back with a 52% probability.

The expected return is ($2 × 0.48) + ($0 × 0.52), or $0.96 per play. Since the player paid $1, the expected net
result is a loss of $0.04 per play. That is a 96% expected return and a 4% house edge.

In a single play, though, the player does not receive 96 cents. They receive either $2 or nothing. The $0.96 is the
average across the game’s possible outcomes, weighted by their probabilities. That distinction—between an
average and an individual result—is the key to understanding RTP and volatility.

RTP and house edge are two sides of the same idea



RTP means “return to player.” It is usually expressed as a percentage of money wagered. A theoretical RTP of 96%
means that, over a sufficiently large number of plays under the stated game rules, the game is designed to return
an average of about $96 for every $100 wagered. The corresponding theoretical loss is about $4 per $100
wagered.

House edge expresses that same expected difference from the casino’s perspective. When the measures use the
same assumptions, the relationship is:

House edge = 100% − RTP

Measure What it describes Example at 96% RTP RTP The game’s theoretical average return to players 96 cents
returned per $1 wagered, on average House edge The game’s theoretical average advantage to the house 4 cents
retained per $1 wagered, on average

These are long-run statistical descriptions, not promises about a particular player’s results. RTP does not mean that
a game must return 96% of your money during a session. Nor does it mean every player gets the same return.
The actual result can be higher or lower, sometimes substantially so.

It is also worth checking the game’s rules and disclosures. The theoretical return may depend on the version being
played, the paytable, or other specified conditions. In games where decisions affect the odds, the published figure
may assume a particular strategy. A percentage is only useful when you know what assumptions it rests on.

Long-run average does not describe a short-run experience
The phrase long run average can create the wrong mental picture. People sometimes imagine a game gradually
correcting each player’s balance until it matches the advertised RTP. That is not how the average works. It is a
summary of the expected results across many plays, not a mechanism that balances outcomes or pays someone
back after a losing streak.

Consider the earlier $1 game. Its expected net result is a loss of four cents per play. After 100 plays, the expected
net result is a $4 loss. But a player cannot make 100 plays and receive a tidy $4 loss as a guaranteed outcome.
They could win more than they wagered, lose far more than the expected amount, or land somewhere in between.

The short run experience may look nothing like the theoretical average. A player might hit a winning outcome
early and leave ahead, or encounter a long sequence of losing results. Neither outcome changes the game’s
underlying probabilities. It simply shows that averages are not schedules: the game does not owe a win at a
particular moment, and a streak does not by itself make the next result “due.”

In probability, a larger number of plays often makes the observed average more informative about the theoretical
expectation. But this is a statement about statistical behaviour, not a guarantee that a specific player’s balance will
converge neatly to the published RTP. Even after many plays, an individual result can differ from the average. And
if https://www.quantifiedstrategies.com/rtp-variance-and-expected-value-applying-a-quantitative-framework-to-
online-casino-gaming/ each play has a negative expected value, playing more generally means more exposure to
that expected loss—not a better chance of recovering it.

What volatility means—and why sessions feel random
Volatility describes how spread out or uneven a game’s results can be. Two games can have the same RTP but
produce very different patterns of wins and losses. One might return small amounts relatively often. Another
might offer many losing outcomes and occasional large payouts. Their theoretical averages can match even
though their sessions feel nothing alike.
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Variance is the mathematical measure of how widely outcomes are spread around their expected value. Volatility is
commonly used in gambling to describe this general degree of fluctuation, though games and providers may not
use the term in exactly the same way. A useful everyday distinction is: RTP is about the average; volatility is
about the range and pattern of possible outcomes.

Same RTP, different outcome patterns

Picture two simplified games that each cost $1 per play and each return an expected 96 cents. In the first, a player
receives small prizes fairly often, with occasional losses. In the second, most plays return nothing, but a rare prize is
large enough to bring the theoretical average to the same 96 cents. The second game has a more uneven pattern.
It may feel “colder” for longer, even though its RTP is identical in theory.

These examples are intentionally simple. Actual casino games can have many outcomes, bonus rounds, changing
bet sizes, and complicated rules. But the principle holds: knowing RTP alone does not tell you whether wins are
frequent, how large they might be, or how long a losing stretch could last. A game’s volatility is about the
distribution of outcomes, not a second name for its expected return.

That spread explains why a session can feel random. A result with a low probability can happen early; a more
common result can fail to appear for a while. Randomness does not have to look evenly spaced. A sequence of
losses followed by a win—or a cluster of wins followed by losses—can occur without indicating that the game has
changed its behaviour.

Why people mix up volatility and RTP
There are several reasons these concepts get blurred in conversation:

Both seem to describe “how much a game pays.” RTP is easy to read as a promise of what a player will
receive, while volatility seems like another payout statistic. In fact, one describes the average and the other the
spread.

Players judge games from personal sessions. A short session is vivid and memorable. If a game produces
a large win, someone may conclude that its RTP is high. If it produces repeated losses, they may assume its
RTP is low. Neither conclusion can be drawn reliably from one session.



Big prizes draw attention. A game with rare, dramatic payouts can feel generous even if most plays return
little. The size of a possible prize is not the same as the average return.

“High” and “low” are used without a clear reference. People may say “high volatility” when they mean
“high potential payout,” or “high RTP” when they mean “I won often.” Those are different claims and should be
checked separately.

Marketing language can be imprecise. Promotional descriptions may highlight potential wins or exciting
features without explaining the outcome distribution. The rules and official game information are more useful
for understanding the actual terms.

There is also a psychological trap: people naturally look for patterns in random sequences. After several losses, a
win can feel overdue. After a big payout, another win can seem more likely. But unless the game’s rules explicitly
make probabilities depend on previous results, earlier independent outcomes do not “use up” or create the next
one.

A practical way to read game claims
When you see a game’s RTP or a description of its volatility, ask what question the information can actually
answer. RTP can help compare theoretical average returns when the figures are calculated on comparable terms. It
cannot forecast your next result or tell you the likely outcome of a short session. Volatility can help explain why
outcomes may be uneven, but it does not tell you that a large win is likely or that losses will soon reverse.

1. Check the RTP figure and its conditions. Confirm which version of the game it applies to and whether any
stated assumptions matter.

2. Look for information about volatility or payout patterns. Treat labels such as “high” or “low” as broad
descriptions, not precise forecasts, unless the operator provides enough detail to interpret them.

3. Separate average return from possible outcomes. A theoretical average is not a session target, and a
possible top prize is not an expected result.

4. Keep the time scale in view. A small number of plays can produce results far from the long-run average. A
large number of plays does not guarantee a profit—or a tidy match with the stated RTP.

What this means for real-money play
Understanding these terms is useful, but it does not remove the financial risk. RTP is not a way to predict when
you will win, and volatility is not a reason to keep playing until a payout arrives. A game’s expected return can be
negative for the player even when its short-run outcomes include substantial wins.

If you choose to gamble, treat it as paid entertainment rather than a way to earn income. Decide in advance what
you can afford to spend, set a time limit, and avoid increasing stakes to chase losses. Do not borrow money or rely
on a casino game to cover bills. If gambling is affecting your finances, mood, or relationships, take a break and
seek support from a trusted person or a gambling-support service in your location. In regulated markets, review
the operator’s safer-gambling tools and official disclosures.

The bottom line
People confuse volatility with RTP because both influence how a casino game feels, but they describe different
parts of its mathematics. RTP is the theoretical long-run average return; house edge is the corresponding
theoretical advantage to the house. Volatility describes how widely and unevenly actual results may vary
around that average.



That is why the short run experience can be dramatically different from the long run average. A few plays cannot
reliably reveal a game’s true RTP, and an advertised RTP cannot tell you what will happen in your next session.
Keeping average and variation separate is the simplest way to read casino claims without mistaking a streak—
good or bad—for a promise.


