No. Expected value and the most likely outcome answer different questions. Expected value is a probability-
weighted average across all possible results. The most likely outcome is the single result—or, sometimes, the range

of results—that has the greatest chance of occurring on one play.

That distinction matters in casino math. A game can have a clear long-run average loss while a typical short
session ends with a very different result. It can even have a most likely single-play outcome that is a loss larger or
smaller than the expected loss. To understand why, it helps to separate three ideas: expected value, probability,

and the shape of the distribution of outcomes.

Expected value versus probability

Expected value (often abbreviated EV) is calculated by multiplying each possible outcome by its probability and
adding the results. It describes the average result you would get per play if you repeated the same wager an
enormous number of times under the same conditions. It does not promise what will happen on the next play—or

in any particular session.

Consider a simple wager with two outcomes:

® You have a 50% chance to win $12.

® You have a 50% chance to lose $10.
The expected value is:
EV = (0.50 x $12) + (0.50 x -$10) = $1

The average result is a $1 gain per wager. But no one wins $1 on a single play: the result is either a $12 win or a
$10 loss. Each outcome is equally likely, so neither one is more likely than the other. The expected value is a useful

summary of the two possibilities, not a prediction of the next result.

This example also shows why “expected” can be misleading in everyday language. quantifiedstrategies.com It can
sound like “what | should expect to happen next.” In statistics, it means a probability-weighted average. A positive

EV does not mean a win is more probable, and a negative EV does not mean every play loses.


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

“Most likely” can mean different things

People often use “most likely outcome” to mean the result they will probably see. But there are several possible

meanings:
* The mode: the single outcome with the highest probability.
* The median: the point where half the probability is above and half is below.
* A typical range: a band of results that contains many outcomes, though no one result within it may be

especially likely.

These measures do not have to match the expected value. For example, imagine a game where 99% of plays lose
$1 and 1% win $100. The expected value is:

EV = (0.99 x -$1) + (0.01 x $100) = $0.01

The average result is a one-cent gain per play. Yet the most likely single-play result is a $1 loss, occurring 99% of
the time. The median result is also a $1 loss. The rare $100 win lifts the average above zero, even though it is far

from typical.

This is a simple example of a skewed distribution: most results cluster in one area, while a small number of large
results pull the average in another direction. When people compare expected value vs probability, they are

often comparing an average with the chance of a particular outcome. Those are different quantities.

Why casino math uses expected value as a baseline

Casinos, game designers, analysts, and regulators use expected value because it provides a consistent way to
describe the economics of a game. It lets you estimate the average cost of play under stated rules and

assumptions. It is not a promise that an individual player will lose exactly that amount.
For a wager, the basic calculation is:
Expected net result = sum of (outcome x probability)

For repeated identical wagers, the expected total is the expected result per wager multiplied by the number of
wagers. If a game has an expected loss of $0.05 per $1 wager, then 100 such wagers have an expected loss of $5.

That is a long-run benchmark, not a statement that the player will be down exactly $5 after 100 wagers.

Expected value is useful for comparing games, but it leaves out how widely results can vary. Two games can have
the same expected loss and feel completely different to play. One may produce frequent small losses; another may
produce long stretches of losses punctuated by occasional large wins. For that difference, you need to look at the

distribution of outcomes, not just its average.

RTP and house edge: two ways to describe the same average

Return to player (RTP) and house edge are related measures of a game’s theoretical long-run economics. RTP is the
percentage of total wagers that the game is designed to return to players on average. House edge is the

corresponding percentage retained by the house, on average. In the usual simplified case, they add to 100%.

Measure What it describes Example RTP The theoretical share of wagers returned to players over many plays 96%

House edge The theoretical share of wagers retained by the house over many plays 4%

With a 96% RTP, the corresponding house edge is 4%. If a player makes $100 in wagers, the theoretical average

return is $96 and the theoretical average loss is $4. The player’s net result is not automatically a $4 loss, and the



player does not necessarily receive $96 back during that particular stretch. The calculation describes the game’s

long-run average across play, not an individual's guaranteed outcome.

RTP also needs context. It is generally a theoretical figure based on the game's rules, paytable, and probabilities.
The way a person plays can affect results in games where decisions matter. For any specific game, check the

applicable rules and disclosures; similarly named games or variants can have different payouts or odds.

Long-run average versus short-run outcome

Imagine a game with a 4% house edge and a $1 wager. Its expected net result is a loss of 4 cents per wager. Over
10,000 wagers, the expected loss is $400. That does not mean every player who makes 10,000 wagers will lose
$400. It means the average net loss across many comparable sets of play would be around that amount, subject

to the game’s rules and the distribution of its outcomes.

For one player, a shorter session might end in a win. Another player might lose more than the expected amount. A
third might finish close to the average. The expected value stays the same for each wager if the conditions stay the

same, but actual results differ because outcomes vary.

This is the key difference between average vs typical result. The average is calculated across the whole
distribution, including unlikely extremes. A typical result is an informal description of what a player commonly
experiences. When the distribution is lopsided or has a long tail, the average can be a poor description of what

most individual sessions look like.

Variance and volatility: why sessions feel random

Variance measures how spread out results are around their expected value. Volatility is a commonly used, less
technical term for how much results tend to swing. A high-volatility game can have large fluctuations: long losing
stretches, occasional big wins, or both. A lower-volatility game tends to have outcomes clustered more closely

around its average, although it can still produce variation.

Suppose two games both have an expected loss of $4 per $100 wagered. In one, the player might lose a few
dollars on most outcomes. In the other, small losses could be common while large wins and large losses are less

frequent. The average can be identical, but the experience—and the chance of ending a short session ahead—can

differ substantially.




That is a distribution effect. Expected value tells you the center of a long-run calculation; it does not, by itself, tell
you how wide the swings are or how likely you are to end a particular session at a specific amount. A fuller analysis

asks about the possible outcomes and their probabilities.

A coin-flip illustration

Take a fair coin-flip wager: win $1 on heads and lose $1 on tails. Its expected value is zero because the two
outcomes balance. But after a small number of flips, your result is unlikely to be exactly zero every time. You could
be up, down, or even. The more flips you make, the average result per flip tends to move closer to zero—but the

total amount won or lost can still be away from zero.

Casino games are more complicated, and many have a negative expected value for the player. Still, the same
principle applies: a long-run average does not dictate the shape of any one session. Short-term results are noisy,

and a lucky or unlucky run does not rewrite the game’s underlying probabilities.

What expected value can—and cannot—tell you
Expected value can help you:

® Compare the theoretical average cost of different wagers or games.
® Understand how RTP relates to the house edge.
® Estimate a long-run average under consistent rules and play.

® Recognize why a favorable result in one session does not prove a game is favorable over time.
Expected value cannot, on its own:

® Predict the result of the next spin, hand, or wager.
* Tell you which outcome is most likely.
® Describe how wide the swings may be.

® Guarantee that an individual session will match the theoretical average.

To assess what might happen over a session, you would also want information about the game's outcome
distribution, the number and size of wagers, and any relevant rules or decisions. Even then, probability describes

uncertainty; it does not remove it.

How to read casino claims sensibly

When you see a figure such as "96% RTP,” read it as a long-run theoretical return under the game’s stated
conditions—not as a promise that you will get 96 cents back for every dollar in your own session. When you see
"4% house edge,” read it as an average advantage for the house, not as a fixed fee charged on every individual

wager.

It is also worth asking what the number leaves out. Does it apply to the exact game variant? Does it assume
particular player decisions? Is it describing the game's theoretical return rather than a specific person’s observed
results? Clear disclosures and the game rules can help answer those questions. In regulated gambling, published

information should be interpreted in its stated context rather than turned into a guarantee of personal outcomes.

Finally, a winning short session is not evidence that the expected value has changed. Nor is a losing streak proof

that a win is now “due.” If each play is independent, previous results do not change the probability of the next one.



The long-run average remains a mathematical description of repeated play, while the next outcome remains

uncertain.

The bottom line

Expected value is not the same as the most likely outcome. EV is a probability-weighted average across all possible
results; the most likely outcome is the result with the highest chance of occurring on a particular play. The two can

be very different, especially when rare, large results pull the average away from what happens most often.

RTP and house edge describe long-run averages. Variance and volatility describe how far real outcomes can
wander from those averages, particularly over short sessions. So when judging casino math, keep the questions
separate: What is the average result? What outcomes are possible, and how likely are they? And how spread out

are those outcomes? Together, those answers provide a much clearer picture than any single number.



