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How can the expected value be calculated in R with examples?

Expected value, also known as mean or average, is a statistical concept that represents the long-
term average outcome of a random variable. It is a useful measure for making predictions and
decisions in various fields such as finance, economics, and probability.

In R, the expected value can be calculated by using the "mean" function. This function takes a
vector of numerical values as its input and returns the average of those values as the output. For
example, if we have a vector of numbers representing the outcomes of rolling a fair six-sided die
(1, 2, 3,4, 5, and 6), we can use the mean function to calculate the expected value as follows:

> outcomes <- ¢(1, 2, 3, 4, 5, 6) # create a vector of outcomes
> mean(outcomes) # calculate the expected value
3.5

This means that the expected value of rolling a fair six-sided die is 3.5. This value can be
interpreted as the long-term average of all the possible outcomes of rolling the die.

Another example of calculating expected value in R is in the field of finance. Let's say we have a
portfolio of stocks with different expected returns and probabilities. We can use the mean function
to calculate the expected value of the portfolio's overall return, which can help us make informed
investment decisions.

In conclusion, the expected value can be easily calculated in R using the "mean” function. It is a
useful tool for making predictions and decisions in various fields and can provide valuable insights
into the long-term outcomes of random variables.

Calculate Expected Value in R (With Examples)

A probability distribution tells us the probability that a
takes on certain values.

For example, the following probability distribution tells
us the probability that a certain soccer team scores a
certain number of goals in a given game:
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Goals (X) Probability P(X)
0 0.18
1 0.34
2 0.35
3 0.11
4 0.02

To find the expected value of a probability distribution,
we can use the following formula:

h=2x * P(x)
where:
X: Data valueP(x): Probability of value

For example, the expected number of goals for the
soccer team would be calculated as:

u=0*0.18 + 1*0.34 + 2*0.35 + 3*0.11 + 4*0.02 = 1.45
goals.

To calculate expected value of a probability distribution
in R, we can use one of the following three methods:

#method 1
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sum(vals*probs)

#method 2
weighted.mean(vals, probs)

#method 3
c(vals %*% probs)

All three methods will return the same result.

The following examples show how to use each of these
methods in R.

Example 1: Expected Value Using sum()

The following code shows how to calculate the
expected value of a probability distribution using the
sum() function:

#define values
vals <-¢c(0, 1, 2, 3, 4)

#define probabilities
probs <- ¢(.18, .34, .35, .11, .02)

#calculate expected value
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sum(vals*probs)

1.45

Example 2: Expected Value Using weighted.mean()

#define values
vals <-c(0, 1, 2, 3, 4)

#define probabilities
probs <- ¢(.18, .34, .35, .11, .02)

#calculate expected value
weighted.mean(vals, probs)

1.45

Example 3: Expected Value Using c()

The following code shows how to calculate the
expected value of a probability distribution using the
built-in c¢() function in R:

#define values
vals <-¢c(0, 1, 2, 3, 4)

#define probabilities
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probs <- ¢(.18, .34, .35, .11, .02)

#calculate expected value
c(vals %*% probs)

1.45

Notice that all three methods returned the same

expected value.
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