The cleanest way to describe a casino game is as an entertainment product with a known cost structure and an
uncertain outcome. That wording keeps two important facts in view: the game is designed to provide
entertainment, and its rules give the operator a mathematical advantage over time. But neither fact tells you
exactly what will happen in a particular session.

For players, this distinction matters. A game’s return-to-player percentage can help describe its long-run
economics, but it is not a promise about what comes back tonight. And a session that ends in a win does not
mean the underlying product has become a good financial proposition. The useful starting point is expected value
—the average result implied by the rules—followed by a clear explanation of variance, which is why real results can

depart sharply from that average.

Start with expected value

Expected value, often shortened to EV, is the average outcome you would expect if the same wager were repeated
many times under the same conditions. It is calculated by listing possible outcomes, multiplying each by its

probability, and adding the results together.

Imagine a simple game in which a $1 wager has a 50% chance of returning $1.90 in total and a 50% chance of

returning nothing. The average payout is:

(50% x $1.90) + (50% x $0) = $0.95

The player puts in $1 and receives an average of $0.95 back. The expected loss is five cents per wager. That five
cents is not deducted from every play. It is the average difference between money wagered and money returned

across a very large number of plays.

Expected value is the baseline for casino math because it describes the game’'s built-in economics without
pretending to predict an individual result. It can help compare games, estimate the effect of repeated wagering,
and put claims about “better odds” into a common frame. Pretty simple.. It is not a forecast of a player’s next spin,

hand, or visit.



RTP and house edge: two sides of the same idea

Return to player, or RTP, is usually expressed as a percentage of total wagers. A theoretical RTP of 96% means that,
over a sufficiently large volume of play under the stated rules, the game is designed to return an average of $96

for every $100 wagered. The corresponding house edge is 4%.
For a standard game description, RTP and house edge are complements:
House edge = 100% - RTP

So a game with a 96% RTP has a 4% house edge. This is a useful shorthand, but it needs context. RTP is measured
against wagers, not necessarily against the amount a player deposits. A player who deposits $100 may place far
more than $100 in total bets by reusing winnings or making repeated wagers. The relevant figure for estimating

expected loss is generally total wagering, not the starting balance alone.

Example Wagers made RTP House edge Expected loss One $10 wager $10 96% 4% $0.40 100 wagers of $10
$1,000 96% 4% $40

These are averages, not bills. The first row does not mean the player will lose 40 cents on that particular wager.
The player might lose the full $10 or receive a larger payout. The second row does not mean every person who

makes 100 wagers will lose exactly $40. It means $40 is the expected loss across many comparable sequences of

play.

Expected loss as a product’s “price”

For an entertainment product, the house edge can be translated into an expected loss price: a rough estimate of

the long-run cost of wagering at a given level. The basic calculation is straightforward:
Expected loss = total amount wagered x house edge

If a player wagers $500 in total on a game with a 4% house edge, the expected loss is $20. That does not mean

the game charges a $20 fee upfront, or that the player must lose exactly $20. It is a way to describe the average

cost associated with that amount of play.




The phrase "known cost structure” is more accurate than "known cost.” The rules and published mathematical
return can make the structure knowable, while the actual cost of a particular session remains uncertain. A session
may finish ahead, close to even, or far behind. In that sense, the expected loss price is useful for budgeting and

comparing products, but it is not a guaranteed price tag.

It is also important to distinguish the house edge from other possible costs. A game’s theoretical RTP does not
necessarily account for every circumstance that affects a player's experience, such as fees, promotional terms,
wagering requirements, or game-specific rules. Players should read the applicable terms and check which version

of a game and which rules are in effect.

Long-run averages are not short-run promises

RTP is a long-run average. That phrase can sound reassuringly precise, but “long run” is not a fixed number of
spins that guarantees a result. It means the average tends toward the theoretical rate as the number of relevant
plays grows, assuming the same game, rules, and conditions. Even then, there is no point at which a player is

owed a return because earlier results were poor.

Suppose a slot game has a theoretical RTP of 96%. Across a very large volume of wagers, the game is designed to
return an average of 96 cents per dollar wagered. A person making 20 spins might receive nothing, might win
back part of the stake, or might hit a substantial payout. Twenty spins are too few to expect a result close to the

theoretical average.

This is a common source of confusion. People sometimes treat RTP as if it were a personal refund rate: “| wagered
$100, so | should get $96 back.” That is not how it works. RTP describes a mathematical average across extensive

play, not a settlement applied to each player or each visit.

Nor does a run of losses make a win “due.” In games where outcomes are independent, previous results do not
change the probability of the next result. A machine that has paid out little recently is not necessarily about to pay
more. The expected value applies to the next wager under the game's rules; it does not adjust to make a player

whole for past outcomes.

Variance explains why play feels random

Expected value describes the average. Variance describes how widely individual outcomes tend to spread around
that average. Volatility is often used in everyday game descriptions to communicate a similar idea: how frequently

a game tends to produce smaller results versus less frequent, larger swings.

Two games can have the same RTP and house edge but feel very different. One might produce frequent modest
payouts, while another returns much of its value through rare, large wins. Their long-run expected returns tends
to be similar, yet their short-run paths—and the likelihood of a session ending with a sharp gain or loss—can

differ substantially.

Want to know something interesting? consider two hypothetical games with a 96% rtp. In one, many small
payouts keep the balance moving gradually. In the other, most wagers return nothing, but occasional payouts are
larger. The second game may have greater volatility. Its average can still be 96%, but a player is more likely to

experience long losing stretches alongside the possibility of a dramatic payout.

That is why sessions feel random: a short https://www.quantifiedstrategies.com/rtp-variance-and-expected-value-
applying-a-quantitative-framework-to-online-casino-gaming/ sequence contains only a small sample of the

game's possible outcomes. The sample may land far above or below the average. Higher volatility generally means


https://www.quantifiedstrategies.com/rtp-variance-and-expected-value-applying-a-quantitative-framework-to-online-casino-gaming/
https://www.quantifiedstrategies.com/rtp-variance-and-expected-value-applying-a-quantitative-framework-to-online-casino-gaming/

a wider spread of possible short-term results, not a better expected return. It also does not mean a large win is

more likely simply because the potential prize is larger.

What a useful product description should include

A clear description should help a reader understand both the mathematical baseline and the limits of what that

baseline can say. At minimum, it should make the following information easy to find:

* The RTP or house edge: State the figure and clarify that it is theoretical and applies over extensive play
under specified rules.
* The wagering basis: Explain that expected loss is calculated from total wagers, rather than automatically

from a deposit or a single session budget.

* The payout pattern: Where reliable information is available, describe whether outcomes tend to be relatively

frequent and modest or less frequent and more variable.

* The rules that affect returns: Identify relevant versions, pay tables, bet choices, or other conditions that can

change the mathematical return.

* The uncertainty of individual results: Say plainly that actual outcomes can differ considerably from the

long-run average.

For example, a responsible summary might read: “This game has a theoretical RTP of 96%, equivalent to a 4%
house edge under these rules. At $1,000 in total wagers, the expected loss is about $40 over a very large number

of plays. That is an average, not a guaranteed session result; short-term outcomes can vary widely.”

This is more informative than saying simply that a game “pays back 96%." It connects the percentage to wager
volume, explains the house edge, and avoids implying that a player should receive a particular amount back in one

sitting.

Why the entertainment-product framing helps

Calling casino games entertainment products does not erase their financial risk. It helps frame them accurately: the
player is paying, in expectation, for the possibility and experience of play, while accepting uncertain outcomes and
a mathematical disadvantage on average. The cost may be small or large depending on total wagering, game

rules, and individual results.

That framing also discourages two misleading comparisons. First, a positive session is not proof that a game is
profitable for the player over time. Second, a negative session does not reveal that the game has malfunctioned or

that a payout is overdue. Both results can occur within a game whose expected value remains negative for the

player.

For anyone choosing to play, a practical approach is to decide in advance what amount and time are affordable as
entertainment, then treat that budget as money that can be lost. Avoid increasing stakes to recover losses, and do
not use gambling as a way to make money or cover essential expenses. If play stops feeling recreational or

becomes difficult to control, take a break and seek support from an appropriate local gambling-help service.

The cleanest summary

Let me tell you about a situation | encountered was shocked by the final bill.. Casino games are easiest to
understand when their description separates three things: expected value, short-run outcomes, and volatility. RTP

and house edge describe the game’'s long-run cost structure. Expected loss translates that structure into an



average cost based on total wagering. Variance explains why an individual session can look nothing like the

average.

So the cleanest description is not that a game “returns” a fixed percentage to each player. It is that the game is an
entertainment product with a measurable expected loss price and uncertain results. The mathematics can describe

the average; it cannot promise the outcome of a session.



