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Understanding statistical concepts is crucial in data analysis, especially when working with sample
data and population parameters. The statement "Suppose a random sample of size 50 is selected
from a population with D = -10. Find the value of the" appears to be incomplete, but based on
standard statistical procedures, it's likely referencing the calculation of a specific statistic such as the

sample mean, confidence interval, or standard error.

In this comprehensive guide, we will interpret and analyze this scenario step by step, covering
essential concepts such as population parameters, sampling distributions, and how to compute various
statistical values related to the sample and population. Whether you're a student, data analyst, or
researcher, this guide aims to clarify these statistical processes and help you solve similar problems

efficiently.

Understanding the Scenario

Interpreting the Population Standard Deviation (D)

- The notation I:l (sigma) represents the population standard deviation.



- In the statement, D is given as -10, which is unconventional because standard deviation cannot be
negative.

- Likely correction: The value probably intended is 10 (positive), as standard deviations are always
non-negative.

- Assumption: The population standard deviation ([l) =10.

Sample Size (n)

- The sample size is n = 50.
- A sufficiently large sample size, which helps in applying the Central Limit Theorem for normal

approximations.

Objective of the Problem

- To find a specific value based on the sample, which could include:
- The standard error of the mean

- The confidence interval for the population mean

- The expected value of the sample mean

- Or other related statistics.

Given the typical context, we will explore these possibilities.

Key Concepts in Statistical Sampling



Population Parameters vs. Sample Statistics

- Population parameter: A value that describes a characteristic of the entire population (e.g., d, D).
- Sample statistic: A value computed from a sample (e.g., sample mean \(\bar{x}\), sample standard

deviation \(s\)).

Sampling Distribution of the Sample Mean

- When multiple samples are drawn from a population, the distribution of the sample mean \(\bar{x}\)
tends to be normal if the sample size is large (by the Central Limit Theorem).
- The mean of this distribution is equal to the population mean .

- The standard deviation of this distribution (standard error) is given by:

\[
SE = \frac{\sigma}{\sqrt{n}}
\]

Calculating the Standard Error (SE)

Step-by-Step Calculation

- Given:
- \(\sigma = 10\)
- \(n = 50\)

\[
SE = \frac{10}{\sqrt{50}} = \frac{10}{7.071} \approx 1.414
\]



Implication:
- The standard error of the mean is approximately 1.414, which indicates the average deviation of the

sample mean from the population mean.

Finding the Population Mean ()

Clarifying the Objective

- The problem states "Find the value of the" but does not specify what value.
- Commonly, in such contexts, the goal is to:

- Find a confidence interval for p.

- Calculate the probability that the sample mean falls within a certain range.

- Determine the expected value of the sample mean.

Assuming the most common scenario — calculating a confidence interval for p.

Constructing a Confidence Interval for the Population Mean

Prerequisites and Assumptions

- The population follows a normal distribution or the sample size is large enough (n [l 30).

- The population standard deviation is known (D =10).



Choosing a Confidence Level

- Common choices:
- 90%
- 95%
- 99%

- For illustration, we will use a 95% confidence level.

Calculating the Confidence Interval

- The formula for the confidence interval when D is known:

\[
\bar{x} \pm Z_{\alpha/2} \times SE
\]

- Where:

- \(\bar{x}\) is the sample mean (unknown here, so we assume a generic value or that the problem
asks for the margin of error).

- \(Z_{\alpha/2}\) is the Z-score corresponding to the desired confidence level (for 95%, \(Z_{0.025}
\approx 1.96\)).

Since the sample mean \(\bar{x}\) is not provided, we will calculate the margin of error:
\[
ME = Z {\alpha/2} \times SE = 1.96 \times 1.414 \approx 2.77

\

Therefore:



\[
\text{Confidence interval} = \bar{x} \pm 2.77
\]

- Without an actual sample mean, we can't specify the exact interval but can understand the margin of

error.

Understanding the Significance of the Population Standard

Deviation

Why is D Important?

- Knowing the population standard deviation allows for precise calculation of standard errors and
confidence intervals.
- Facilitates the use of the Z-distribution instead of the t-distribution, which is necessary when [l is

known.

Impact of Incorrect D Values

- If D is misrepresented (e.g., negative), calculations become invalid.

- Always verify the correctness of the population parameters before proceeding.



Other Related Calculations

Sample Mean (\(\bar{x}\)) Expectations

- The expected value of the sample mean:

\[
EN\bar{x}] = p
\]

- The sample mean is an unbiased estimator of the population mean.

Probability Calculations

- To find the probability that the sample mean falls within a certain range:

\[
P(\bar{x} \in [a, b]) = \text{Using Z-scores} \Rightarrow \text{standard normal distribution}
\]

- Z-score transformation:
\[

Z = \frac{\bar{x} - u{SE}
\]



Summary and Practical Applications

Key Takeaways

- Population standard deviation ([l) is essential for calculating standard errors and confidence intervals.
- Sample size (n) influences the precision of estimates; larger samples reduce variability.
- Standard error (SE) quantifies the variability of the sample mean.

- Confidence intervals provide a range within which the true population mean likely falls.

Real-World Applications

- Quality control in manufacturing
- Polling and survey analysis
- Scientific research experiments

- Business forecasting and decision-making

Conclusion

In this detailed exploration, we interpreted the initial problem as aiming to compute key statistics
related to a sample drawn from a population with a known standard deviation. Assuming the correction
of the negative [l to a positive value, we've demonstrated how to compute the standard error,

construct confidence intervals, and understand the fundamental concepts involved.

Remember:
- Always verify the parameters and data provided.

- Use the correct formulas based on whether the population standard deviation is known.



- Larger sample sizes lead to more precise estimates.

By mastering these concepts, you'll be better equipped to analyze sample data, estimate population

parameters, and make informed decisions based on statistical evidence.

If you have additional details or specific questions about the problem, such as the actual sample mean

or confidence level, please provide them for more precise calculations.

Frequently Asked Questions

Suppose a random sample of size 50 is selected from a population
with a standard deviation of D = 10. How do you find the standard
error of the mean?

The standard error of the mean (SEM) is calculated as D divided by the square root of the sample

size: SEM = 10/ Uso [ 10/ 7.07 [ 1.414.

Given a sample of 50 observations from a population with D =10,
how can you construct a 95% confidence interval for the population
mean?

Use the formula: sample mean % Z(D / Dn). With n=50, D:10, and Z=1.96 for 95% confidence, the
interval is centered at the sample mean with margin of error 1.96 (10 / D50) D 1.96 1.414 [l 2.77.

What is the significance of knowing the population standard deviation



[I = 10 when analyzing the sample of size 50?

Knowing D allows for precise calculation of the standard error and enables the use of Z-distribution
methods for confidence intervals and hypothesis testing, assuming the population is normally

distributed.

If the sample mean is 100, what is the z-score for this sample mean

when D = 10 and n=50%9

The z-score is calculated as (sample mean - population mean) / ([l / [ln). Assuming the population

mean is 100, z = (100 - 100) / (10 / U50) = 0/ 1.414 = 0.

How does increasing the sample size from 50 to 100 affect the
standard error when |:| remains 10?

The standard error decreases as the sample size increases: SEM = 10 / D1OO =10/10 =1,

compared to approximately 1.414 for n=50, leading to more precise estimates.

Can you estimate the population mean using the sample data when [l
is known? If so, how?

Yes, you can estimate the population mean using the sample mean, applying confidence intervals or

hypothesis tests that incorporate the known D to determine the likely range of the true mean.

What assumptions are necessary for the standard normal approach to

be valid when D = 10 and n=509

Assumptions include that the population from which the sample is drawn is normally distributed or that
the sample size is sufficiently large (which it is), to rely on the Central Limit Theorem for

approximation.



How would the calculation change if the population standard deviation
[I was unknown but the sample standard deviation s was available?

You would use the t-distribution instead of the Z-distribution, calculating the standard error as s / [ln

and using the t-value corresponding to the degrees of freedom (n-1).

What is the purpose of knowing D = 10 in this statistical problem?

Knowing D enables more precise calculations for confidence intervals and hypothesis tests, as it
removes the need to estimate variability from the sample alone, leading to more accurate inferences

about the population mean.

Additional Resources

Suppose A Random Sample Of Size 50 Is Selected From A Population With O = -10. Find The Value
Of The — this intriguing statistical problem invites us into the realm of probability and inferential
statistics, where understanding the behavior of sample statistics based on population parameters is
fundamental. At first glance, the question appears straightforward, but it embodies core concepts such
as sampling distributions, the role of standard deviation (or standard error), and the interpretation of
population parameters. In this comprehensive guide, we will explore the problem step-by-step, clarify

the underlying statistical concepts, and demonstrate how to arrive at the solution systematically.

Understanding the Problem

The problem states: Suppose a random sample of size 50 is selected from a population with O = -10.

Find the value of the.

While the statement is somewhat incomplete, it appears to concern a population parameter, likely the

population mean or standard deviation, and asks us to compute a particular value related to the



sample or the sampling distribution.

Key components:

- Sample size (n): 50

- Population parameter (O): -10 (Note: The notation "O" is unusual; it might be a typo or shorthand.
Typically, population parameters are denoted as p (mean) or D (standard deviation). Given the

context, it's probably intended to be the population mean, y = -10.)
Assuming that O refers to the population mean (u), the problem then becomes: Given a population

with mean y = -10 and a sample size of 50, find the value of a certain statistic, such as the standard

error or a confidence interval boundary.

Clarifying the Terminology and Assumptions

To proceed, we need to clarify what "O" represents:

- Population mean (u): Usually denoted by the Greek letter p.
- Population standard deviation ([l): Usually denoted by D

- Population parameter: Could be mean, variance, or proportion.

Given the value is -10, and the context involves a sample of size 50, the most common scenario is

estimating or working with the population mean.

The Core Concepts

Before solving, let's review the key statistical concepts:



Sampling Distribution of the Sample Mean

When we draw a random sample of size n from a population with mean p and standard deviation D
the distribution of the sample mean (x[l) follows a normal distribution (by the Central Limit Theorem,

for large n), with:

- Mean:
- Standard deviation (Standard Error): [l / I:ln

This Standard Error (SE) measures the variability of the sample mean from the population mean.

Standard Error Calculation

_se=0/0n

If the population standard deviation [l is known, this formula is used directly. Otherwise, in real-world

scenarios, D is often unknown, and the sample standard deviation s is used as an estimate.

Handling the Given Data

In the problem, the key missing piece is the population standard deviation (D). The problem states the

population parameter as O = -10, which we've interpreted as the population mean y = -10.

If the problem intended to specify standard deviation as well, it might have been omitted, or perhaps O

is a typo.

Assumption: The problem is asking us to find the value of the standard error or some related measure,



given the population mean y = -10, sample size n=50, and perhaps the population standard deviation

[l is known or needs to be presumed.

Scenario 1: Population Standard Deviation Is Known

Suppose D is known and equals some value (say I:l). The steps are:
1. ldentify D: For demonstration, assume [l is provided or known.

2. Calculate the Standard Error (SE):

se =[/0n

3. Interpretation: The standard error tells us how much the sample mean x[l is expected to vary

around the population mean p.

4. Find the Specific Value: For example, if asked to find the probability that the sample mean exceeds

a certain value, or the confidence interval bounds, we'd proceed accordingly.

Scenario 2: Population Standard Deviation Is Unknown

If [l is unknown, and only the sample data is available, we estimate the standard deviation using the

sample standard deviation s, and proceed with a t-distribution instead of the normal distribution.

Practical Example: Calculating the Standard Error



Let’s suppose for illustration that D = 5 (a hypothetical value), then:

- Sample size, n = 50

- Population standard deviation, D =5
Calculate the Standard Error:
se=U/0n=5/05005/7.07 00707

Interpretation: The average sample mean will typically deviate from the population mean by

approximately 0.707 units.

How To Proceed If the Question Asks for a Confidence Interval

Suppose the question is: "Suppose a random sample of size 50 is selected from a population with p =
-10, and the population standard deviation D = 5. Find the 95% confidence interval for the population
mean."

Solution:

1. Identify the z-value for 95% confidence:

z D 1.96

2. Calculate the Standard Error:

se =5/ 50 U 0.707

3. Compute the Margin of Error (ME):



ME =z SE = 1.96 0.707 I:l 1.386

4. Calculate the Confidence Interval:

Lower bound: p - ME = -10 - 1.386 [l -11.386
Upper bound: y + ME = -10 + 1.386 [ -8.614

Result: The 95% confidence interval is approximately (-11.386, -8.614).

Addressing the Original Question

Since the original problem is incomplete, but refers to "Suppose A Random Sample Of Size 50 Is
Selected From A Population With O = -10. Find The Value Of The," it likely aims at one of these

common statistical calculations:

- The Standard Error of the Mean: If [l is known.
- A Confidence Interval: Given [l n, and p.
- A Z-Score or T-Score: For a specific value.

- Expected value or other statistical estimate.

Summary of Key Steps in Such Problems

1. Identify the population parameters: mean (u), standard deviation (D).
2. Determine the sample size (n).
3. Calculate the standard error: SE = D / Dn.

4. Use the appropriate distribution (normal or t) based on knowledge of D and n.



5. Compute the desired statistic (confidence interval, probability, etc.).

Final Thoughts

This problem exemplifies the importance of understanding population parameters and their role in
inferential statistics. Whether calculating standard errors, constructing confidence intervals, or
conducting hypothesis tests, the foundational step involves leveraging the population mean and

standard deviation appropriately.

If further details or specific values are provided, the solution can be refined accordingly. Nonetheless,
mastering these core concepts equips you to handle a wide array of statistical problems with

confidence and clarity.

In conclusion: When asked to "find the value of the" in a scenario involving sampling from a population
with a known mean (y = -10), the key lies in clarifying the known parameters, computing the standard
error, and applying the correct statistical methods to derive the required value—be it a confidence

interval, a probability, or a test statistic.
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