sample statistics problems with solutions

sample statistics problems with solutions provide an essential foundation for understanding the
practical application of statistical concepts. These problems help students and professionals alike to
grasp the methods used in analyzing data, estimating parameters, and testing hypotheses. This article
explores a variety of sample statistics problems with solutions, focusing on key topics such as
measures of central tendency, measures of dispersion, hypothesis testing, confidence intervals, and
regression analysis. Each section contains detailed explanations and step-by-step solutions to
reinforce learning and enhance problem-solving skills. By working through these examples, readers will
develop a clearer understanding of statistical techniques and their applications in real-world scenarios.
The article aims to serve as a comprehensive resource for mastering sample statistics problems with

solutions.
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Measures of Central Tendency

Measures of central tendency are statistical tools used to identify the center or typical value of a data

set. The most common measures include the mean, median, and mode. Understanding these



measures is fundamental for summarizing data in sample statistics problems with solutions. Below are

problems illustrating how to calculate and interpret these measures.

Calculating the Mean

The mean is the arithmetic average of a data set. It is calculated by summing all values and dividing
by the number of observations.

Problem: Given the sample data points: 8, 12, 15, 10, and 5, calculate the mean.

Solution: Sum of data points =8 + 12 + 15 + 10 + 5 = 50. Number of data points = 5. Mean =50/ 5 =
10.

Determining the Median

The median represents the middle value when the data set is ordered from smallest to largest.
Problem: Find the median of the data set: 7, 3, 9, 5, 11.

Solution: First, order the data: 3, 5, 7, 9, 11. The middle value (third value) is 7. Therefore, the median

is 7.

Finding the Mode

The mode is the most frequently occurring value in a data set.
Problem: Identify the mode in the data set: 4, 6, 4, 7, 8, 4, 6.

Solution: The value 4 appears three times, which is more frequent than any other value. Hence, the

mode is 4.



Measures of Dispersion

Measures of dispersion describe the spread or variability within a data set. Common measures include
range, variance, and standard deviation. These statistics provide insight into the consistency or

volatility of the data, which is vital in sample statistics problems with solutions.

Calculating the Range

The range is the difference between the maximum and minimum values in the data set.
Problem: Determine the range for the data: 14, 18, 22, 17, 20.

Solution: Maximum value = 22, minimum value = 14. Range = 22 - 14 = 8.

Computing Variance and Standard Deviation

Variance measures the average squared deviation from the mean, while standard deviation is the

square root of variance, providing a measure in the original units.
Problem: Compute the variance and standard deviation for the sample data: 5, 8, 10, 7, 6.

Solution:

1. Calculate the mean: (5+8 +10+7+6)/5=36/5=7.2.
2. Calculate squared deviations:

o (5-722=484

o (8-7.2)2=0.64

o (10-7.2)? = 7.84



o (7-7.2) = 0.04

o (6-7.27=1.44

3. Sum of squared deviations = 4.84 + 0.64 + 7.84 + 0.04 + 1.44 = 14.8.

4. Since this is sample data, variance = sum of squared deviations / (n- 1) =14.8/4 = 3.7.

5. Standard deviation = [l3.7 [l 1.92.

Confidence Intervals

Confidence intervals estimate the range within which a population parameter lies, based on sample
data. They are crucial for expressing uncertainty in statistics. This section discusses how to construct

confidence intervals with sample statistics problems with solutions.

Constructing a Confidence Interval for the Mean

Problem: A sample of 25 students has a mean test score of 80 with a standard deviation of 10.

Construct a 95% confidence interval for the population mean.

Solution: Since the sample size is 25 (less than 30), use the t-distribution.

1. Degrees of freedom (df) = 25 - 1 = 24.

2. t-value for 95% confidence and df = 24 is approximately 2.064.



3. Standard error (SE) = standard deviation / Un = 10/ [J25 = 10 /5 = 2.
4. Margin of error = t-value x SE = 2.064 x 2 = 4.128.

5. Confidence interval = mean + margin of error = 80 + 4.128, which is (75.872, 84.128).

Hypothesis Testing

Hypothesis testing determines whether there is enough evidence to support a specific claim about a
population. This involves setting up null and alternative hypotheses, computing test statistics, and
making decisions based on significance levels. Sample statistics problems with solutions often use z-

tests and t-tests as examples.

Performing a One-Sample z-Test

Problem: A manufacturer claims that the average weight of a product is 50 grams. A sample of 40
products has a mean weight of 48.5 grams and a standard deviation of 5 grams. Test the claim at the

0.05 significance level.

Solution:

1. Null hypothesis (HD): M = 50 grams.
2. Alternative hypothesis (HI]): [V D 50 grams.
3. Calculate the standard error (SE): 5/ [l40 [ 0.79.

4. Compute the z-score: (48.5 - 50) / 0.79 D -1.90.



5. At 0.05 significance level (two-tailed), critical z-values are £1.96.

6. Since -1.90 > -1.96, we fail to reject the null hypothesis. There is insufficient evidence to dispute

the manufacturer's claim.

Conducting a One-Sample t-Test

Problem: A sample of 15 employees has an average monthly sales of $3,200 with a standard deviation

of $400. Test if the average monthly sales differ from $3,000 at the 0.01 significance level.

Solution:

1. Null hypothesis (HU): u = $3,000.

2. Alternative hypothesis (HD): H D $3,000.

3. Degrees of freedom (df) = 15 -1 = 14.

4. Standard error (SE) = 400 / 15 [ 103.28.

5. Calculate t-statistic: (3200 - 3000) / 103.28 D 1.94.

6. Critical t-value for two-tailed test at 0.01 significance and df=14 is approximately +2.977.

7. Since 1.94 < 2.977, fail to reject the null hypothesis. No significant difference at 1% level.



Regression Analysis

Regression analysis investigates relationships between variables, often to predict one variable based
on another. Simple linear regression is a common example in sample statistics problems with

solutions, illustrating how to estimate the best-fit line and interpret coefficients.

Simple Linear Regression Problem

Problem: Given the data points for advertising expenditure (in thousands) and sales (in thousands): (2,

20), (3, 25), (5, 40), (7, 50), (9, 65), find the regression line equation.

Solution:

1. Calculate means:
o Mean of advertising (xD) =(2+3+5+7+9)/5=26/5=5.2.

> Mean of sales ([]) = (20 + 25 + 40 + 50 + 65) / 5 = 200 / 5 = 40.

2. Compute slope (bl:l):

> Calculate numerator: U(x[ - xU)yyl - 0y = (2-5.2)(20-40) + (3-5.2)(25-40) + (5-5.2)(40-40)
+ (7-5.2)(50-40) + (9-5.2)(65-40)

o = (-3.2)(-20) + (-2.2)(-15) + (-0.2)(0) + (1.8)(10) + (3.8)(25) =64 + 33 + 0 + 18 + 95 = 210.

> Calculate denominator: L(xl - x[)? = (-3.2)2 + (-2.2)2 + (0.2 + (1.8)2 + (3.8) = 10.24 +

4.84 + 0.04 + 3.24 + 14.44 = 32.8.

> Slope bll = 210/ 32.8 [1 6.40.



3. Calculate intercept (bD): bD = D - beD =40-6.40 x 52 =40 - 33.28 = 6.72.

4. Regression line equation: D =6.72 + 6.40x.

Interpreting Regression Output

In the regression equation [l =6.72 + 6.40x, the intercept 6.72 represents the estimated sales when
advertising expenditure is zero. The slope 6.40 indicates that for each additional thousand dollars
spent on advertising, sales increase by approximately 6.40 thousand dollars. This interpretation is vital
for decision-making in business contexts and demonstrates practical use of sample statistics problems

with solutions.

Frequently Asked Questions

What is a common sample statistics problem involving mean and how
is it solved?

A common problem is finding the sample mean of a given data set. To solve, sum all the data points
and divide by the number of data points. For example, for data {2, 4, 6, 8}, sample mean =

(2+4+6+8)/4 = 20/4 = 5.

How do you calculate the sample variance in a statistics problem?

To calculate sample variance, first find the sample mean, then subtract the mean from each data point
and square the result, sum those squared differences, and finally divide by (n-1), where n is the

sample size. For example, for data {3, 7, 7, 19}, mean=9; variance = [(3-9)*+(7-9)*+(7-9)*+(19-9)?]/(4-1)



= (36+4+4+100)/3 = 144/3 = 48.

What is the solution approach to finding the sample standard
deviation?

The sample standard deviation is the square root of the sample variance. After calculating the variance
using the formula for sample variance, take the square root of that value. Using the previous example

with variance 48, sample standard deviation = D48 [l 6.93.

How do you solve a sample proportion problem with a given number of
successes and sample size?

Sample proportion (pD) is calculated as the number of successes divided by the sample size. For

example, if 45 out of 100 people prefer a product, pl:l = 45/100 = 0.45.

How can you construct a confidence interval for a sample mean in a
statistics problem?

To construct a confidence interval for a sample mean, calculate the sample mean, find the standard
error (sample standard deviation divided by the square root of sample size), choose the z-score or t-
score for the desired confidence level, then compute the interval as mean % (score x standard error).
For example, with mean=50, standard deviation=10, sample size=25, and 95% confidence (z=1.96),

standard error=10/|:|25=2, interval=50 * (1.96x2) = (46.08, 53.92).

What is the method to solve hypothesis testing problems using sample
statistics?

In hypothesis testing, calculate the test statistic (e.g., z or t) using sample data, compare it against
critical values for the chosen significance level, and decide whether to reject the null hypothesis. For
example, testing if sample mean differs from population mean: test statistic = (sample mean -

population mean) / (sample standard deviation/[ln). If |test statistic| > critical value, reject null



hypothesis.

How do you solve problems involving the Central Limit Theorem with
sample statistics?

The Central Limit Theorem states that the sampling distribution of the sample mean approaches a
normal distribution as sample size increases. To solve problems, use the normal distribution to
approximate probabilities related to the sample mean, calculating the mean and standard error
accordingly. For instance, if population mean=100, standard deviation=15, and sample size=36,
standard error:15/|:|36:2.5; then use normal distribution with mean=100 and SD=2.5 for probability

calculations.

Additional Resources

1. Practical Statistics: Exercises and Solutions

This book offers a comprehensive collection of sample statistics problems accompanied by detailed
solutions. It covers topics ranging from descriptive statistics to hypothesis testing and regression
analysis. The step-by-step approach helps readers understand the underlying concepts while practicing

problem-solving techniques.

2. Statistics Workbook for Dummies

Designed for beginners and intermediate learners, this workbook provides numerous practice problems
with clear, concise solutions. It emphasizes fundamental statistical concepts such as probability,
distributions, and inferential statistics. Each section includes real-world examples to enhance practical

understanding.

3. Statistical Problem Solving with R

Focusing on the use of R programming for statistical analysis, this book presents a variety of sample
problems along with code solutions. It bridges theory and application by demonstrating how to
implement statistical tests, data visualization, and model fitting. Readers gain hands-on experience

solving problems using computational tools.



4. Applied Statistics: From Bivariate Through Multivariate Techniques

This text provides a rich set of problems covering bivariate and multivariate statistical methods.
Solutions are explained in detail, reinforcing concepts such as correlation, regression, factor analysis,
and MANOVA. It is ideal for students and practitioners seeking practical problem-solving skills in

applied statistics.

5. Statistics: Problems and Solutions

A curated compilation of challenging statistics problems with fully worked-out solutions, this book
serves as a valuable resource for self-study. It covers probability theory, estimation, hypothesis testing,
and non-parametric methods. The clear explanations help deepen the reader’s conceptual and

analytical abilities.

6. Introductory Statistics: Exercises with Answers

Perfect for those new to statistics, this book provides numerous exercises that focus on foundational
topics such as measures of central tendency, variability, and basic probability. Each problem includes
a detailed answer to facilitate learning and mastery. It serves as an excellent supplementary resource

for introductory courses.

7. Advanced Statistical Methods: Problems and Solutions

Targeted at advanced students and professionals, this book features complex statistical problems in
areas like Bayesian inference, time series analysis, and multivariate statistics. Solutions are
comprehensive, often including theoretical justifications and computational techniques. It is suitable for

deepening expertise in statistical methodology.

8. Probability and Statistics: A Problem-Solving Approach

This book integrates probability theory with statistical inference through a problem-solving lens. It offers
a wide range of problems from basic to advanced levels, each with worked solutions that elucidate the
reasoning process. The approach helps build strong analytical skills applicable in various scientific

fields.

9. Data Analysis and Statistics: Exercises with Detailed Solutions



Focusing on practical data analysis, this book presents exercises that cover data summarization,
hypothesis testing, regression, and ANOVA. Detailed solutions guide the reader through the analytical
steps and interpretation of results. It is designed to enhance both conceptual understanding and

applied statistical skills.
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