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Introduction

In statistical analysis, understanding how to compute measures such as the mean and variance is
fundamental. When dealing with a set of data that includes unknowns (like the variable X) and
frequencies (F), the process involves setting up equations based on the data provided. This article
explores a specific problem involving a mixed dataset with numerical values, frequencies, and an
unknown variable, aiming to find the value of X and the variance of the dataset, given that the mean
is 8.

---

Understanding the Data Set

Data Components

The data set provided is:

- Values: X, 7, 8, 9, 10, 10, 13, x, 5
- Frequencies: (F), and implicit frequencies for other values
- Given: The mean of the data set is 8

The structure suggests that some values are associated with frequencies (possibly F), while others
are single data points. To proceed systematically, we need to clarify the arrangement.

Assumptions and Clarification

For clarity, we interpret the data as follows:

- The data points are: X, 7, 8, 9, 10, 10, 13, x, 5
- Frequencies are associated with these data points, with 'F' possibly representing the frequency of
one of the values.
- The problem states "Given X|7|8|9|10| F|10|13|x|5|", which suggests a sequence involving values
and frequencies.



A reasonable assumption is that the data set consists of:

| Value | Frequency |
|---------|--------------|
| X | F |
| 7 | 1 |
| 8 | 1 |
| 9 | 1 |
| 10 | 1 |
| 10 | 1 |
| 13 | 1 |
| x | 1 |
| 5 | 1 |

But noting the repeated '10', perhaps the frequencies are:

- For 10: frequency = 2 (since 10 appears twice)
- For other values: frequency = 1

Alternatively, the original notation might suggest the data points with their frequencies, or that 'F' is
a variable frequency associated with a certain value.

Given the ambiguity, the most common interpretation is:

- The dataset includes the values: X, 7, 8, 9, 10, 10, 13, x, 5
- The frequencies associated are to be determined or given.

Since the problem asks to find X and the variance, and mentions "F" (which may be a frequency), a
typical approach is:

- The data set with associated frequencies is:

| Value | Frequency |
|---------|--------------|
| X | F |
| 7 | 1 |
| 8 | 1 |
| 9 | 1 |
| 10 | 2 |
| 13 | 1 |
| x | 1 |
| 5 | 1 |

Total number of data points (N):

N = F + 1 + 1 + 1 + 2 + 1 + 1 + 1 = F + 8

The mean is given as 8.

---



Formulating the Problem

Step 1: Define the Data and Frequencies

Assuming the above distribution, the total sum of all data points multiplied by their frequencies:

Sum of data points:

Sum = (X F) + (7 1) + (8 1) + (9 1) + (10 2) + (13 1) + (x 1) + (5 1)

Total number of observations:

N = F + 8

Given that the mean (average) is 8:

Mean = Sum / N = 8

Therefore:

Sum = 8 N

Substituting N:

Sum = 8 (F + 8) = 8F + 64

---

Step 2: Set Up the Equation for Sum

Expressed explicitly:

(X F) + 7 + 8 + 9 + (10 2) + 13 + x + 5 = 8F + 64

Simplify known sums:

7 + 8 + 9 + 20 + 13 + 5 = 7 + 8 + 9 + 20 + 13 + 5 = 62

Thus, the equation becomes:

X F + x + 62 = 8F + 64

Rearranged:

X F + x = 8F + 2



This is our first key equation involving X, x, and F.

---

Determining the Values of X and x

Step 3: Additional Assumptions or Constraints

Since the problem asks to find X and the variance, we need to determine the values of X and x.
Usually, x might be a value similar to the other data points, perhaps constrained within the data's
range, or possibly equal to X.

Given the symmetry and the nature of such problems, a common approach is to assume that x = X,
or that the data points are consistent.

Suppose we assume x = X:

- The equation becomes:

X F + X = 8F + 2

- Factoring X:

X (F + 1) = 8F + 2

- Therefore:

X = (8F + 2) / (F + 1)

Similarly, if x ≠ X, additional information would be necessary.

---

Calculating the Value of X

Step 4: Choosing a Reasonable F

Since F is a frequency, and frequencies are positive integers, let's test plausible values of F.

Suppose F = 2:

X = (82 + 2) / (2 + 1) = (16 + 2)/3 = 18/3 = 6



Check if this makes sense:

- Total number of observations:

N = F + 8 = 2 + 8 = 10

- Sum of data points:

Sum = 8 10 = 80

- Calculate sum from known data:

Sum_known = 7 + 8 + 9 + (102) + 13 + 5 = 62 (as before)

- Sum from variables:

Sum_variables = X F + x

With F=2 and x=X:

Sum_variables = 62 + 6 = 12 + 6 = 18

Total sum:

Sum_total = Sum_known + Sum_variables = 62 + 18 = 80

Total observations:

N=10

Calculate mean:

Mean = Sum / N = 80 / 10 = 8

This matches the given mean.

Thus, for F=2, X=6 and x=6 satisfy the conditions.

---

Calculating Variance

Step 5: Variance Formula

Variance (σ²) is given by:

σ² = (1/N) Σ (value - mean)²



Or,

σ² = (1/N) Σ [frequency (value - mean)²]

Given the frequencies and data points, compute:

Variance = (1/N) [Σ (frequency (value - 8)²)]

---

Step 6: Computing the Variance

Using the data:

| Value | Frequency | (Value - 8) | (Value - 8)² | f(Value - 8)² |
|---------|--------------|--------------|--------------|----------------|
| X=6 | 2 | -2 | 4 | 2 4 = 8 |
| 7 | 1 | -1 | 1 | 1 1 = 1 |
| 8 | 1 | 0 | 0 | 1 0 = 0 |
| 9 | 1 | 1 | 1 | 1 1 = 1 |
| 10 | 2 | 2 | 4 | 2 4 = 8 |
| 13 | 1 | 5 | 25 | 1 25= 25 |
| x=6 | 2 | -2 | 4 | 2 4= 8 |
| 5 | 1 | -3 | 9 | 1 9= 9 |

Total sum of squared deviations:

Sum = 8 + 1 + 0 + 1 + 8 + 25 + 8 + 9 = 60

Number of observations:

N = 10

Variance:

σ² = 60 / 10 = 6

---

Frequently Asked Questions



Given the data set X|7|8|9|10| F|10|13|x|5|, and the mean is 8,
how do you find the value of X?

To find X, first assume the total sum of all observations
divided by the total number of observations equals 8.
Sum all known values including X, then set the total
sum divided by total frequency equal to 8 and solve for
X.

How do you calculate the mean of a combined data set with
frequencies, such as in the given data?

The mean is calculated as the sum of (value ×
frequency) for all data points divided by the total sum
of frequencies. Use this formula to set up an equation
and solve for the unknown X.

What is the first step to find the value of X in the given data
when the mean is known?

The first step is to find the total sum of all data points,
including the unknown X, by multiplying each value by
its frequency and summing them up, then dividing by
the total number of observations to equate to the mean
of 8.

How do you compute the variance once you have the data set



including X?

Variance is calculated as the average of the squared
differences from the mean. For grouped data, it
involves summing the products of each squared
deviation from the mean and its frequency, then
dividing by the total number of observations.

In the given data set, what is the total number of observations
when the mean is 8?

Calculate the total observations by summing all
frequencies: 7 + 8 + 9 + 10 + 10 + 13 + x + 5. Once X
is found, substitute its value to get the total number of
observations.

Once X is determined, how do you find the variance of the data
set?

After finding X, compute the squared deviations of each
value from the mean, multiply each by their respective
frequencies, sum these products, and divide by the
total number of observations to get the variance.

Why is it important to verify the value of X after solving the
mean equation in this data set?



Verifying X ensures that the calculated value is
consistent with the given mean of 8. It confirms the
correctness of the solution before proceeding to
compute variance or other statistics.

Can you provide a step-by-step method to find X, the mean,
and the variance for this data set?

Yes. First, write the equation for the total sum of all
values times their frequencies divided by total
frequencies equal to 8, and solve for X. Next, compute
the total number of observations. Then, find the sum of
squared deviations from the mean, multiply by
frequencies, and divide by total observations to obtain
variance.

Additional Resources

Understanding and Solving the Given Data Set: Mean,
Variance, and Finding X

In the realm of statistics, analyzing data sets to extract
meaningful information is fundamental. Whether
you're a student preparing for exams, a data analyst, or
someone interested in statistical reasoning,
understanding how to handle data, compute measures



like mean and variance, and solve for unknown
variables is crucial. Today, we'll explore a specific
problem involving a given data set, find the missing
value X, and compute the mean and variance associated
with the data.

---

Overview of the Problem

The data set provided is:

Given X | 7 | 8 | 9 | 10 | F | 10 | 13 | x | 5

Alongside this, we're told:

- The mean of the data set is 8.
- The task involves finding the value of X.
- Additionally, the goal is to compute the variance of
the data.

---

Clarification and Assumptions

Before diving into calculations, it’s essential to clarify
the notation and assumptions:

- The data set consists of 10 elements:



- Known numbers: 7, 8, 9, 10, 10, 13, 5
- Unknowns: X, F, and x

- The notation X, F, and x are variables or placeholders
for values to be determined.

- The total number of data points is 10, including the
unknowns.

- The mean of the data set is 8, which allows us to set
up an equation to solve for the unknowns.

---

Step 1: Organizing the Data

Let's write down all the data points explicitly:

| Element | Value |
|-----------|----------------|
| 1 | X |
| 2 | 7 |
| 3 | 8 |
| 4 | 9 |
| 5 | 10 |
| 6 | F |
| 7 | 10 |
| 8 | 13 |
| 9 | x |



| 10 | 5 |

Total number of data points, n = 10.

---

Step 2: Calculating the Sum of the Data Points

Given the mean (μ) = 8, the sum of all data points can
be expressed as:

\[
\text{Sum of all data points} = \text{mean} \times n =
8 \times 10 = 80
\]

Thus,

\[
X + 7 + 8 + 9 + 10 + F + 10 + 13 + x + 5 = 80
\]

which simplifies to:

\[
X + F + x + (7 + 8 + 9 + 10 + 10 + 13 + 5) = 80
\]

Calculating the sum of known numbers:



\[
7 + 8 + 9 + 10 + 10 + 13 + 5 = 62
\]

So,

\[
X + F + x + 62 = 80
\]

or

\[
X + F + x = 80 - 62 = 18
\]

Key Equation 1:

\[
X + F + x = 18
\]

---

Step 3: Possible Constraints and Additional Information

The problem as stated does not specify the values of F
or x, nor their relationships. Often, in such problems:



- F could be a frequency or a variable that might relate
to the data.
- x could be an unknown value similar to X.

Given the lack of explicit constraints, the most logical
assumption is that:

- F and x are variables to be determined or are known
from context.

Alternatively, if F and x are placeholders for actual
values, then the only available equation is:

\[
X + F + x = 18
\]

To proceed, we need to explore different
interpretations.

---

Step 4: Possible Interpretations and Approaches

Scenario A: F and x are known constants

If F and x are known, then X can be directly computed.

Scenario B: F and x are variables, and we need to find



specific values

In this case, additional constraints — such as the
variance — can help determine these unknowns.

Scenario C: F represents frequency or is a placeholder

In many data problems, F might denote frequency, but
here, it's more likely a variable.

Given the ambiguity, the most common approach is:

- Assume F and x are variables; then, to determine X,
more data or assumptions are necessary.

---

Step 5: Computing Variance of the Data

The variance σ² of a data set is defined as:

\[
\sigma^2 = \frac{1}{n} \sum_{i=1}^n (x_i - \mu)^2
\]

where:

- \( x_i \) are the data points,
- \( \mu \) is the mean (here, 8),



- \( n \) is the number of data points (here, 10).

To compute the variance, we need each data point's
deviation from the mean, square it, and then average.

---

Step 6: Calculating the Variance with Known Data

Let's consider the known values:

- 7, 8, 9, 10, 10, 13, 5

And the unknowns:

- \( X \), \( F \), \( x \)

Assuming for a moment that \( F \) and \( x \) are
specific known values, the variance calculation
involves:

\[
\sigma^2 = \frac{1}{10} \left[ (X - 8)^2 + (7 - 8)^2 +
(8 - 8)^2 + (9 - 8)^2 + (10 - 8)^2 + (F - 8)^2 + (10 -
8)^2 + (13 - 8)^2 + (x - 8)^2 + (5 - 8)^2 \right]
\]

Simplify known deviations:



- \( (7 - 8)^2 = 1 \)
- \( (8 - 8)^2 = 0 \)
- \( (9 - 8)^2 = 1 \)
- \( (10 - 8)^2 = 4 \)
- \( (10 - 8)^2 = 4 \)
- \( (13 - 8)^2 = 25 \)
- \( (5 - 8)^2 = 9 \)

Plugging these in:

\[
\sigma^2 = \frac{1}{10} \left[ (X - 8)^2 + 1 + 0 + 1 + 4
+ (F - 8)^2 + 4 + 25 + (x - 8)^2 + 9 \right]
\]

Total sum of known deviations (excluding \( X, F, x \)):

\[
1 + 0 + 1 + 4 + 4 + 25 + 9 = 44
\]

Therefore,

\[
\sigma^2 = \frac{1}{10} \left[ (X - 8)^2 + (F - 8)^2 +
(x - 8)^2 + 44 \right]
\]

---



Step 7: Finding X Using the Mean Condition

Recall from earlier:

\[
X + F + x = 18
\]

If we make further assumptions, such as:

- The data set is symmetric,
- The unknowns are equal or related,

then we can proceed.

Suppose \( X = x \) (for simplicity), then:

\[
X + F + X = 18 \Rightarrow 2X + F = 18
\]

If we also assume \( F = X \), then:

\[
2X + X = 18 \Rightarrow 3X = 18 \Rightarrow X = 6
\]

Similarly, \( F = X = 6 \), and \( x = X = 6 \).



---

Note: These assumptions are arbitrary and for
illustration. The actual problem likely requires more
context, but this approach demonstrates the
methodology.

---

Step 8: Calculating Variance with Assumed Values

Using \( X = 6 \), \( F = 6 \), \( x = 6 \):

\[
\sigma^2 = \frac{1}{10} \left[ (6 - 8)^2 + (6 - 8)^2 +
(6 - 8)^2 + 44 \right]
\]
which simplifies to:

\[
\sigma^2 = \frac{1}{10} \left[ 4 + 4 + 4 + 44 \right] =
\frac{1}{10} \times 56 = 5.6
\]

Thus, under these assumptions, the variance is
approximately 5.6.

---



Summary of Key Findings

- The sum of all data points: 80 (from mean = 8).
- The relationship among unknowns: \( X + F + x = 18
\).
- With specific assumptions, such as \( X = F = x = 6 \),
the variance is approximately

Given X 7 8 9 10 F 10 13 X 5 If The Mean Is 8 Find X Mean
Variance

Given X 7 8 9 10 F 10 13 X 5 If The Mean Is 8 Find X
Mean Variance
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