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Understanding the concept of expected value is fundamental in analyzing any
game of chance. When you encounter a game where the possible outcomes are
gaining 20 points, 10 points, or 2 points, calculating the expected value
helps you determine the average payoff over many plays. This article explores
how to compute the expected value, interpret its significance, and apply this
knowledge to make informed decisions in gaming scenarios.

What Is Expected Value?

Definition and Importance

Expected value (EV) is a statistical measure used to predict the long-term
average outcome of a random process or game. It represents the mean value you
can anticipate if you were to repeat the game an infinite number of times
under the same conditions.

In the context of gaming, EV helps players understand whether a game is
favorable or unfavorable over time. A positive EV indicates that, on average,
the game yields a profit, whereas a negative EV suggests a potential loss.

Calculating Expected Value

The fundamental formula for expected value is:

\ [

EV = \sum (p i \times x 1i)

\1]

Where:

- \( p_i\) = probability of outcome \( i \)

- \( x 1 \) = value (points or payoff) of outcome \( i \)

This formula involves multiplying each possible outcome's value by its
probability and summing all these products.



Analyzing the Game with Points: 20, 10, and 2

Suppose you are participating in a game where the outcomes are gaining 20
points, 10 points, or 2 points. To compute the expected value, you need to
know the probabilities associated with each outcome.

Gathering Probabilities

Let’s assume the probabilities are as follows:
- Probability of earning 20 points: \( p {20} \)
- Probability of earning 10 points: \( p {10} \)
- Probability of earning 2 points: \( p_ {2} \)

Since these are all the possible outcomes, the sum of their probabilities
must equal 1:

\ [
p_{20} + p_{10} + p_{2} =1
\1]

For example, if these probabilities are:
- \( p {20} = 0.2 )
- \( p_{10} = 0.5 \)
- \( p_{2} = 0.3\)

then the expected value calculation would be straightforward.

Calculating Expected Value with Example
Probabilities

Using the example probabilities:

\ [

EV = (0.2 \times 20) + (0.5 \times 10) + (0.3 \times 2)
\1]

Calculating each term:

- \( 0.2 \times 20 = 4 \)
- \( 0.5 \times 10 = 5 \)
- \( 0.3 \times 2 = 0.6 \)

Adding these:

\ [

EV=4+5+ 0.6 =09.6
\1

Thus, the expected value of this game, given these probabilities, is 9.6
points per game.



Interpreting the Expected Value

Positive vs. Negative EV

- Positive EV: Indicates the game is advantageous over the long run. You can
expect to earn, on average, more points than you invest or risk.

- Negative EV: Suggests the game is unfavorable, and you are likely to lose
points over time.

In our example, with an EV of 9.6, the game favors the player, assuming the
probabilities remain consistent.

Implications for Players

Understanding EV allows players to:

- Decide whether to play a game based on its long-term profitability.
- Compare different games to select the most advantageous one.

- Develop strategies to maximize expected outcomes by adjusting for
probabilities or outcomes.

Factors Affecting Expected Value

Several factors can influence the EV calculation:

Variability of Probabilities

If probabilities are uncertain or change over time, the EV calculation must
be adjusted accordingly.

Outcome Values

Changes in the point values (e.g., increasing the points for certain
outcomes) directly affect the EV.

Number of Outcomes

Games with more outcomes require more extensive probability and payoff
assessments to accurately compute EV.



Practical Applications of Expected Value in
Gaming

Casino Games

Players and casinos use EV to understand the house edge and the profitability
of games like roulette, blackjack, or slot machines.

Sports Betting

Betters assess the EV of different bets to make informed wagering decisions,
aiming for positive EV bets.

Game Design

Developers design games with specific EVs to ensure profitability or
fairness, depending on the target audience.

Strategies to Maximize Expected Value

Adjust Probabilities

Players can focus on strategies that influence the likelihood of favorable
outcomes.

Alter Outcomes

Modifying the payoff structure—such as increasing points for certain
outcomes—can improve the EV.

Risk Management

Understanding EV helps in managing risk, ensuring players do not overcommit
to unfavorable games.

Limitations of Expected Value

While EV provides valuable insights, it has limitations:
- It does not predict individual outcomes; some games may still result in
losses in the short term.



- Real-world scenarios often involve additional factors like variance,
streaks, and psychological influences.

- EV assumes probabilities are known and constant, which may not always be
true.

Conclusion

Calculating the expected value of a game where outcomes yield 20, 10, or 2
points is an essential skill for both casual players and serious gamblers. By
understanding and applying the EV formula, players can assess whether a game
is favorable and develop strategies to maximize their long-term gains.
Remember, while EV provides a statistical expectation, individual results can
vary, and responsible gaming should always be prioritized.

Harness the power of expected value to make smarter decisions in gaming,
betting, and game design, ensuring that your choices are backed by solid
mathematical understanding.

Frequently Asked Questions

What is the expected value in the game where you can
earn 20, 10, or 2 points?

The expected value is the weighted average of all possible outcomes,
calculated by multiplying each outcome's points by its probability and
summing these products.

How do I calculate the expected value for this game?

Multiply each point value by its probability, then add the results together:
Expected Value = (20 P(20)) + (10 P(10)) + (2 P(2)).

What additional information do I need to find the
expected value?

You need to know the probabilities of each outcome: the likelihood of earning
20, 10, or 2 points.

If the probabilities are equal for all outcomes, how
do I compute the expected value?

Assuming equal probabilities, each outcome has a probability of 1/3. The
expected value is (20 + 10 + 2) / 3 = 32 / 3 = 10.67 points.



Why is calculating the expected value important in a
game like this?

It helps players understand the average points they can expect over many
plays, guiding strategic decisions.

Can the expected value be negative in this game?

No, since all outcomes are positive points, the expected value cannot be
negative unless there are penalties or costs involved.

How does changing the probabilities affect the
expected value?

Altering the probabilities of each outcome will change the weighted average,
thus increasing or decreasing the expected value accordingly.

Is the expected value the same as the most likely
outcome?

No, the expected value is the average over many trials, which may not be the
same as the most probable single outcome.

What if I don’t know the probabilities? Can I still
find the expected value?

Without probabilities, you cannot accurately calculate the expected value.
You need information about the likelihood of each outcome.

How can understanding the expected value influence
my playing strategy?

Knowing the expected value allows you to assess whether playing the game is
favorable in the long run and helps you make informed decisions to maximize
gains.

Additional Resources

Expected Value in a Game: An In-Depth Analysis of Points and Probabilities

Understanding the expected value (EV) of a game is fundamental in
probabilistic decision-making, especially in contexts like gambling, sports,
or strategic gameplay. In this detailed review, we will explore a game where
players can earn 20 points, 10 points, or 2 points per play, and delve into
how to accurately calculate its expected value. We will dissect the
principles behind EV, examine the probabilities involved, and discuss the



implications of these calculations for strategy and decision-making.

Introduction to Expected Value in Games

Expected value is a statistical measure that provides the average outcome of
a probabilistic scenario over many trials. It predicts the long-term average
payoff if the game were played repeatedly under the same conditions.

Key Concepts:

- Expected Value (EV): The sum of all possible outcomes, each weighted by its
probability.

- Qutcome: The points earned in a single play.

- Probability: The likelihood of each outcome occurring.

Mathematically, for a game with outcomes \( 01, 0 2, ..., 0 n\) and
respective probabilities \( P.1, P 2, ..., P.n\), the EV is:

\ [

EV = \sum {i=1}"n P_1i \times O 1

\1

The Structure of the Game

The game under consideration offers three possible outcomes per play:

1. 20 Points
2. 10 Points
3. 2 Points

For a comprehensive analysis, it is essential to determine:

- The probability of each outcome occurring: \( P {20} \), \( P {10} \), \(
P2\)

- The expected value based on these probabilities

Without specific probabilities, we will assume they are known or can be
estimated based on gameplay data or probabilities provided.



Assumptions for Probabilities

Suppose the probabilities for each outcome are as follows (these are
hypothetical and should be adjusted based on actual game data):
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\[
p_{20} + p {10} + p 2 =1
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These estimates suggest that the most common outcome is earning only 2
points, while the rarest is earning 20 points.

Calculating the Expected Value

Applying the EV formula with our hypothetical probabilities:

\ [
EV = (p {20} \times 20) + (p {10} \times 10) + (p 2 \times 2)
\1]

Substituting the assumed values:

\ [
EV

\]

(0.10 \times 20) + (0.30 \times 10) + (0.60 \times 2)

\ [
EV

\1]

2 +3+ 1.2 =6.2

Interpretation:

On average, each play of this game yields 6.2 points over the long run. This
figure is crucial for players to understand their expected returns and to
develop strategies accordingly.



Implications of the Expected Value

Understanding the EV has several practical implications:

1. Assessing the Fairness of the Game

- If the game is played repeatedly, an EV of 6.2 points suggests a favorable
scenario for the player, assuming no entry costs.

- Conversely, if the game is costly to play, the EV must be compared against
the cost to determine profitability.

2. Strategic Decision-Making

- Players may prefer actions or strategies that increase their probability of
higher outcomes.

- For instance, if a player can influence probabilities (e.g., by skill or
choice), they might aim to increase \( p {20} \) and \( p {10} \).

3. Risk Management

- The EV does not convey the variability or risk involved.

- A game might have a high EV but also high variance, leading to potential
large losses in the short term.

4. Comparison With Other Games
- Players can compare the EV of different games or strategies to optimize
their overall expected gains.

Deep Dive into Probability Distributions

The calculation of EV hinges critically on the probability distribution of
outcomes. Let's explore how different distributions impact the EV:

Uniform Distribution Scenario
- If outcomes are equally likely:

\ [
p_{20} = p_{10} = p_2 = \frac{1}{3}
\1]

- EV:

\ [
EV = \frac{1}{3} \times 20 + \frac{1l}{3} \times 10 + \frac{1l}{3} \times 2 =
\frac{20 + 10 + 2}{3} = \frac{32}{3} \approx 10.67



\]

This higher EV indicates that, under equal probabilities, the game is more
favorable from a purely statistical standpoint.

Skewed Distribution
Suppose that the probabilities are skewed:
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\ [

EV = (0.05 \times 20) + (0.25 \times 10) + (0.70 \times 2) =1 + 2.5 + 1.4 =
4.9

\]

This lower EV shows a less favorable game, emphasizing how probability
distributions significantly influence expected returns.

Variance and Risk Considerations

While EV provides an average expected outcome, it does not capture the risk
or variability associated with the game. To fully understand the game's
nature, consider calculating the variance:

\ [
Var = \sum {i=1}"n P i \times (0 i - EV)"2
\1

Using the initial assumptions:

\ [
EV = 6.2

\1
Calculate each component:

- For 20 points:

\ [
(20 - 6.2)72 = 13.872 = 190.44
\]



\ [
P {20} \times (0 {20} - EV)"2 = 0.10 \times 190.44 = 19.044

\1]
- For 10 points:

\ [

(10 - 6.2)"2 = 3.8"2 = 14.44
\1

\ [

0.30 \times 14.44 = 4,332

\1]

- For 2 points:

\ [

(2 - 6.2)7°2 = (-4.2)"2 = 17.64
\]

\ [

0.60 \times 17.64 = 10.584

\]

Sum of variances:

\ [
Var = 19.044 + 4.332 + 10.584 = 34.96

\1]

Standard deviation:

\ [

\sigma = \sqrt{34.96} \approx 5.91
\1]

Implication:

Despite a positive EV of 6.2 points, the high standard deviation indicates
considerable variability, meaning that players could experience outcomes
ranging from significant losses to substantial gains.

Real-World Applications and Strategic Insights

1. Casino and Gambling Strategies

- Knowing the EV helps players decide whether to engage in a game.

- Games with positive EVs are favorable, but high variance may demand
bankroll management.

2. Game Design



- Developers can adjust probabilities to achieve targeted EVs, creating
balanced or intentionally skewed games for desired player experiences.

3. Investment and Business Decisions
- Similar principles apply in financial contexts where expected returns and
risks are evaluated before committing resources.

4. Player Behavior
- Educated players leverage EV calculations to avoid games with negative
expected value, maximizing their chances of long-term success.

Limitations and Considerations

While EV provides valuable insights, it is essential to be aware of its
limitations:

- Short-term Variability: EV does not predict short-term outcomes, which can
deviate significantly due to variance.

- Assumption of Fixed Probabilities: Probabilities may change over time or
depend on player skill.

- Ignoring External Factors: Factors such as player skill, strategic
decisions, or external influences are not captured solely by EV.

Conclusion

Calculating the expected value of a game where outcomes yield 20, 10, or 2
points is a fundamental skill that enables players and designers to make
informed decisions. By understanding the probabilities associated with each
outcome and how they influence the EV, one can assess whether the game is
favorable, strategize to improve odds, or design better balanced game
mechanics.

In our exploration, with hypothetical probabilities, the EV was estimated at
6.2 points per play, indicating a generally favorable scenario. However, the
high variance underscores the importance of considering risk alongside
expected returns. Whether you're a casual gamer, a professional strategist,
or a game designer, mastering the EV concept empowers you
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