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Chapter 1

Introduction to Descriptive
Statistics

1.1 Overview of Descriptive Analysis

Descriptive statistics are fundamental tools that allow researchers to summarize, organize,
and present data in an informative way. They provide the first insight into datasets by
revealing patterns, characteristics, and potential relationships without making inferences
beyond the data itself. These techniques transform raw data into meaningful information
that can be easily understood and interpreted.

Descriptive statistics serve three primary purposes:

1. Data Reduction: Simplifying large datasets into manageable summary statistics

2. Data Description: Characterizing the main features of a dataset

3. Pattern Identification: Revealing relationships and trends within the data

Unlike inferential statistics, which make predictions or test hypotheses about populations
based on samples, descriptive statistics focus solely on describing the characteristics of
the data at hand.

1.2 Comprehensive Example: Employee Salary Anal-

ysis

Let’s analyze a detailed dataset that allows us to apply various descriptive statistical
techniques. This dataset represents a small company’s employees with their gender,
department, years of experience, and monthly salary. This example will serve as our
primary dataset for demonstrating various descriptive statistics techniques throughout
this document.
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Table 1.1: Employee Salary Dataset with Detailed Calculations

EmpID Gender Department Experience (Years) Monthly Salary (INR)
E01 Male IT 5 55,000
E02 Female HR 3 42,000
E03 Male IT 8 75,000
E04 Female Finance 2 40,000
E05 Male HR 6 50,000
E06 Female IT 7 70,000
E07 Male Finance 4 45,000
E08 Female HR 10 60,000
E09 Male IT 1 35,000
E10 Female Finance 5 55,000
E11 Male HR 9 58,000
E12 Female IT 12 85,000
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Chapter 2

Detailed Descriptive Analysis

2.1 Measures of Central Tendency

Central tendency measures identify the center of a dataset, answering the question:
”What is a typical value in this distribution?” These measures provide a single value
that represents the entire dataset, though each measure does so in a different way and
with different implications.

2.1.1 Monthly Salary Analysis

• Mean: The arithmetic average, calculated by summing all values and dividing by
the number of observations. The mean is sensitive to extreme values (outliers) but
uses all data points in its calculation.

x̄ =

∑
xi

n
=

55, 000 + 42, 000 + 75, 000 + 40, 000 + 50, 000 + 70, 000 + 45, 000 + 60, 000 + 35, 000 + 55, 000 + 58, 000 + 85, 000

12
=

675, 000

12
= 56, 250

• Median: The middle value when data is ordered. The median is resistant to
outliers and is often preferred when data is skewed.

Sorted salaries: 35, 000, 40, 000, 42, 000, 45, 000, 50, 000, 55, 000,

55, 000, 58, 000, 60, 000, 70, 000, 75, 000, 85, 000

Since we have an even number of observations (12), the median is the average of
the 6th and 7th values:

Median =
55, 000 + 55, 000

2
= 55, 000

• Mode: The most frequently occurring value. Some datasets may have multiple
modes (multimodal) or no mode at all if all values are unique.

Mode = 55, 000 (appears twice)
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2.1.2 Experience Analysis

• Mean:

x̄ =
5 + 3 + 8 + 2 + 6 + 7 + 4 + 10 + 1 + 5 + 9 + 12

12
=

72

12
= 6 years

• Median:

Sorted values: 1, 2, 3, 4, 5, 5, 6, 7, 8, 9, 10, 12 ⇒ Median =
5 + 6

2
= 5.5 years

• Mode:
Mode = 5 years (appears twice)

2.2 Measures of Dispersion

Dispersion measures quantify how spread out the data points are, answering: ”How much
do values differ from each other?” While measures of central tendency describe the typical
value, measures of dispersion describe the variability within the dataset.

2.2.1 Salary Dispersion

• Range: The difference between maximum and minimum values. The range is
simple to calculate but sensitive to outliers.

Range = max(xi)−min(xi) = 85, 000− 35, 000 = 50, 000

• Variance: The average of squared deviations from the mean. Variance gives more
weight to extreme values due to the squaring operation.

σ2 =

∑
(xi − x̄)2

n

=
(55, 000− 56, 250)2 + (42, 000− 56, 250)2 + · · ·+ (85, 000− 56, 250)2

12
=

2, 712, 500, 000

12
= 226, 041, 667

• Standard Deviation: The square root of variance. Standard deviation is ex-
pressed in the same units as the original data, making it more interpretable than
variance.

σ =
√
σ2 =

√
226, 041, 667 ≈ 15, 034

• Coefficient of Variation: A relative measure of dispersion that allows comparison
between datasets with different units or means.

CV =
σ

x̄
× 100% =

15, 034

56, 250
× 100% ≈ 26.73%

2.2.2 Experience Dispersion

• Range: 12− 1 = 11 years

• Variance: σ2 ≈ 10.42 years2

• Standard Deviation: σ ≈ 3.23 years

• Coefficient of Variation: CV = 3.23
6

× 100% ≈ 53.83%
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Chapter 3

Visualization Techniques: Bar
Charts and Pie Charts

3.1 Bar Charts for Categorical Data

Bar charts are effective for displaying the distribution of categorical variables or compar-
ing values across different categories. They use rectangular bars with lengths proportional
to the values they represent.
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Figure 3.1: Departmental Distribution by Gender - This visualization shows the gender
distribution across departments, revealing that IT and HR have equal gender represen-
tation while Finance has more female employees. Bar charts are particularly useful for
comparing frequencies across categories.
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3.2 Pie Charts for Proportional Data

Pie charts display the proportional composition of a categorical variable. Each slice
represents a category’s proportion of the whole.

33.3%

33.3%

33.3%

IT
HR
Finance

Figure 3.2: Department Distribution - This pie chart shows the proportional distribution
of employees across departments. Each department represents exactly one-third of the
workforce in this sample, demonstrating equal distribution. Pie charts are most effective
when displaying parts of a whole with a limited number of categories.
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Chapter 4

Visualization Techniques:
Histograms and Frequency Polygons

4.1 Histograms for Continuous Data Distribution

Histograms display the distribution of continuous data by dividing the data into bins and
showing the frequency of observations in each bin. They provide a visual representation
of the data’s shape, center, and spread.
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Figure 4.1: Salary Frequency Distribution - This histogram shows the distribution of
salaries across different ranges. Most employees earn between 40,000-60,000, with fewer
employees at the extremes. The histogram reveals a roughly symmetric distribution with
a slight right skew, indicating most employees cluster around the middle salary ranges
with a few higher earners.
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4.2 Frequency Polygon for Trend Visualization

Frequency polygons are line graphs that show the distribution of data, similar to his-
tograms but emphasizing the continuous nature of the data and allowing easier compar-
ison between multiple distributions.
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Figure 4.2: Salary Frequency Polygon - This frequency polygon displays the same salary
distribution data as the histogram but in line form. The polygon emphasizes the shape
of the distribution and makes it easier to see the central tendency and spread. The peak
around the 50-60k range is clearly visible, as is the dip in the 60-70k range.
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Chapter 5

Visualization Techniques: Box Plots
and Outlier Detection

5.1 Box Plots for Five-Number Summary

Box plots (also known as box-and-whisker plots) visually display the five-number sum-
mary of a dataset: minimum, first quartile (Q1), median, third quartile (Q3), and max-
imum. They provide a concise view of the distribution’s center, spread, and skewness,
and are particularly useful for identifying outliers.

35k 45k (Q1) 55k (Median)70k (Q3) 85k

Minimum Maximum
IQR

Figure 5.1: Box Plot of Salary Distribution - This conceptual box plot shows the five-
number summary of the salary data: minimum (35,000), Q1 (45,000), median (55,000),
Q3 (70,000), and maximum (85,000). The interquartile range (IQR) contains the middle
50% of salaries. The median line is closer to Q1 than Q3, suggesting a slight right skew
in the distribution.

5.2 Grouped Box Plots for Comparison

Grouped box plots allow comparison of distributions across different categories, making
it easy to identify differences in central tendency, spread, and shape between groups.
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Figure 5.2: Grouped Box Plots by Department - These box plots compare salary distribu-
tions across departments. IT shows the widest range and highest median, Finance shows
the most compact distribution, and HR falls between them. This visualization makes it
easy to compare central tendency, variability, and skewness across groups.
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Chapter 6

Visualization Techniques: Scatter
Plots and Correlation

6.1 Scatter Plots for Bivariate Relationships

Scatter plots display the relationship between two continuous variables, with each point
representing an observation. They are essential for identifying patterns, trends, and
potential correlations between variables.
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Figure 6.1: Scatter Plot of Experience vs Salary with Trend Line - This plot shows the
relationship between experience and salary. Each point represents an employee, with
different colors indicating gender. The trend line shows the overall positive relationship,
with some variation around this trend. The strong positive correlation (r 0.91) indicates
that as experience increases, salary tends to increase as well.
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6.2 Bubble Charts for Multivariate Relationships

Bubble charts extend scatter plots by adding a third dimension through the size of the
markers. This allows visualization of relationships among three variables simultaneously.
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Figure 6.2: Bubble Chart of Experience vs Salary with Department Representation -
This bubble chart extends the scatter plot by using bubble size to represent years in
the company (hypothetical data). Larger bubbles indicate longer tenure. This multi-
variate visualization allows us to see relationships between experience, salary, and tenure
simultaneously. Different colors represent departments, adding a fourth dimension to the
visualization.
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Chapter 7

Distribution Shape and Skewness

7.1 Understanding Distribution Shape

The shape of a distribution describes how data points are arranged and can provide
important insights into the nature of the data. Common distribution shapes include
symmetric, skewed, uniform, and bimodal/multimodal distributions.

7.1.1 Salary Distribution Skewness

Skewness measures the asymmetry of the probability distribution. A symmetrical dis-
tribution has skewness of 0, positive skewness indicates a right-tailed distribution, and
negative skewness indicates a left-tailed distribution.

Skewness = 3 · x̄−Median

σ

= 3 · 56, 250− 55, 000

15, 034
≈ 0.25

This positive skew indicates a right-tailed distribution, meaning there are more values
below the mean than above it, with a tail extending toward higher values.

7.2 Comparative Distribution Visualization

Visualizing different distribution shapes helps understand how skewness affects the inter-
pretation of central tendency measures.
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Figure 7.1: Comparison of Distribution Shapes - This figure shows three different dis-
tribution shapes: normal (symmetrical), positive skew (right-tailed), and negative skew
(left-tailed). In positively skewed distributions, the mean is typically greater than the
median, while in negatively skewed distributions, the mean is typically less than the
median. Understanding distribution shape is crucial for selecting appropriate statistical
tests and interpretations.
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Chapter 8

Frequency Distributions and Cross
Tabulations

8.1 Frequency Distribution Analysis

Grouping data into intervals helps understand its distribution pattern. Frequency dis-
tributions reveal where values cluster and where gaps exist in the data. They provide a
summary of how often different values or ranges of values occur in a dataset.

Table 8.1: Salary Frequency Distribution with Cumulative Percentages

Salary Range (INR) Frequency Relative Frequency Cumulative Percentage
30,000-40,000 2 16.67% 16.67%
40,000-50,000 3 25.00% 41.67%
50,000-60,000 3 25.00% 66.67%
60,000-70,000 1 8.33% 75.00%
70,000-80,000 2 16.67% 91.67%
80,000-90,000 1 8.33% 100.00%

Total 12 100%

8.2 Cross Tabulation for Categorical Variables

Cross tabulation shows the relationship between two categorical variables, helping iden-
tify patterns and potential associations between them. It’s a fundamental technique for
exploring relationships in categorical data.

Table 8.2: Department vs Gender Cross Tabulation with Percentages

Department Male Female Total
IT 2 (16.67%) 2 (16.67%) 4 (33.33%)
HR 2 (16.67%) 2 (16.67%) 4 (33.33%)

Finance 1 (8.33%) 2 (16.67%) 3 (25.00%)
Total 5 (41.67%) 6 (50.00%) 11 (91.67%)
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8.3 Stacked Bar Charts for Composition Visualiza-

tion

Stacked bar charts display the composition of categorical variables, showing how subcat-
egories contribute to the whole.
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Figure 8.1: Stacked Bar Chart of Department by Gender - This stacked bar chart shows
the gender composition within each department. Unlike the grouped bar chart in Figure
3.1, this visualization emphasizes the total number of employees in each department while
still showing the gender breakdown. IT and HR have equal gender representation, while
Finance has a higher proportion of female employees.
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Chapter 9

Group-Wise Analysis and
Aggregation

9.1 Group-Wise Aggregation Techniques

Analyzing data by groups reveals patterns and differences that might be hidden in the
overall analysis. This is particularly useful for identifying disparities or trends across
categories. Group-wise analysis allows us to compare subsets of data based on categorical
variables.

Table 9.1: Average Salary by Department with Dispersion Measures

Department Employees Average Salary (INR) Salary Range (INR) Std. Deviation
IT 4 61,250 35,000-85,000 20,620
HR 4 52,500 42,000-60,000 7,905

Finance 3 46,667 40,000-55,000 7,637

Table 9.2: Average Salary by Gender with Experience Comparison

Gender Employees Average Salary (INR) Avg. Experience (Years)
Male 6 52,600 5.5
Female 6 59,167 6.0

9.2 Comparative Bar Charts for Group Analysis

Comparative bar charts allow visual comparison of metrics across different groups, making
it easy to identify patterns and differences.
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Figure 9.1: Comparative Bar Chart of Average Salary by Department and Gender - This
chart compares average salaries across departments, with separate bars for overall, male,
and female averages. IT has the highest average salary overall, but the gender breakdown
shows interesting patterns: male employees earn more in IT, while female employees earn
more in HR and Finance. Such visualizations help identify potential disparities that merit
further investigation.
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Chapter 10

Outlier Detection and Treatment

10.1 Methods for Outlier Detection

Outliers are observations that differ significantly from other observations. They can rep-
resent errors, special cases, or important phenomena that deserve separate investigation.
Proper identification and treatment of outliers is crucial for accurate statistical analysis.

Using the Interquartile Range (IQR) method:

• Sort salaries: 35,000, 40,000, 42,000, 45,000, 50,000, 55,000, 55,000, 58,000, 60,000,
70,000, 75,000, 85,000

• Q1 (25th percentile): 45,000

• Q3 (75th percentile): 67,500

• IQR = Q3 - Q1 = 22,500

• Lower bound = Q1 - 1.5 × IQR = 45,000 - 33,750 = 11,250

• Upper bound = Q3 + 1.5 × IQR = 67,500 + 33,750 = 101,250

• No values fall outside these bounds, so no extreme outliers

• However, 35,000 is relatively low compared to other salaries and might warrant
investigation

10.2 Visualizing Outliers with Modified Box Plots

Modified box plots provide a clear visualization of outliers, making them easy to identify
and assess.
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Figure 10.1: Modified Box Plot Showing Outlier Detection - This box plot includes dashed
lines showing the upper and lower bounds for outliers. Although no salaries in our dataset
fall outside these bounds, the plot clearly shows how outliers would appear if they existed.
The relatively long right whisker suggests potential right skewness in the data.
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Chapter 11

Correlation Analysis and Regression

11.1 Correlation Measurement and Interpretation

Correlation measures the strength and direction of the linear relationship between two
variables. It’s important to remember that correlation does not imply causation—a strong
correlation doesn’t necessarily mean one variable causes changes in the other.

r =

∑
(xi − x̄)(yi − ȳ)√∑

(xi − x̄)2
∑

(yi − ȳ)2

≈ +0.91

This strong positive correlation indicates that as experience increases, salary tends to
increase. The coefficient of determination (r² 0.83) suggests that about 83% of the
variation in salary can be explained by experience.

11.2 Residual Analysis for Regression Validation

Residual plots help assess the appropriateness of a linear regression model by showing
the differences between observed and predicted values.
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Figure 11.1: Residual Plot for Experience vs Salary Regression - This plot shows the
residuals (differences between observed and predicted salaries) against experience. The
random scatter of points around the zero line suggests that the linear model is appropriate
for these data. There’s no obvious pattern to the residuals, indicating that the linear
relationship assumption is reasonable.
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Chapter 12

Introduction to Sampling and
Distributions

12.1 Key Concepts in Sampling

Sampling is the process of selecting a subset of individuals from a population to estimate
characteristics of the whole population. Understanding sampling concepts is crucial for
making valid inferences from data.

• Population: The entire group of individuals or items that you want to study (e.g.,
all employees in a large corporation)

• Sample: A subset of the population selected for analysis (e.g., the 12 employees
in our dataset)

• Parameter: A numerical value describing a population characteristic (e.g., the
true average salary of all employees)

• Statistic: A numerical value calculated from a sample (e.g., the average salary of
our 12 employees)

• Sampling Distribution: The distribution of a statistic across many samples from
the same population

12.2 Detailed Example: Sampling Distribution of the

Mean

Let’s explore sampling distributions using a simple population: [5, 10, 15, 20, 25, 30].
This small population allows us to examine all possible samples.

12.2.1 Population Parameters

• Population mean: µ = 5+10+15+20+25+30
6

= 17.5

• Population standard deviation: σ =
√

(5−17.5)2+(10−17.5)2+···+(30−17.5)2

6
≈ 8.45
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12.2.2 All Possible Samples of Size 2

There are
(
6
2

)
= 15 possible samples when selecting without replacement:

Table 12.1: All possible samples of size 2 and their means

Sample Values Sample Mean (x̄) Deviation from µ
1 (5, 10) 7.5 -10.0
2 (5, 15) 10.0 -7.5
3 (5, 20) 12.5 -5.0
4 (5, 25) 15.0 -2.5
5 (5, 30) 17.5 0.0
6 (10, 15) 12.5 -5.0
7 (10, 20) 15.0 -2.5
8 (10, 25) 17.5 0.0
9 (10, 30) 20.0 2.5
10 (15, 20) 17.5 0.0
11 (15, 25) 20.0 2.5
12 (15, 30) 22.5 5.0
13 (20, 25) 22.5 5.0
14 (20, 30) 25.0 7.5
15 (25, 30) 27.5 10.0

12.2.3 Sampling Distribution of the Mean

Table 12.2: Frequency distribution of sample means

Sample Mean (x̄) Frequency Probability Cumulative Probability
7.5 1 0.0667 0.0667
10.0 1 0.0667 0.1333
12.5 2 0.1333 0.2667
15.0 2 0.1333 0.4000
17.5 3 0.2000 0.6000
20.0 2 0.1333 0.7333
22.5 2 0.1333 0.8667
25.0 1 0.0667 0.9333
27.5 1 0.0667 1.0000
Total 15 1.0000
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Figure 12.1: Sampling Distribution of the Mean (n=2) - This histogram shows the distri-
bution of all possible sample means. The red dashed line indicates the population mean
(17.5). Notice how the sample means cluster around the population mean, demonstrating
the concept of unbiased estimation. The distribution is approximately normal, illustrat-
ing the Central Limit Theorem in action even with a small sample size.

12.2.4 Properties of the Sampling Distribution

• Mean of sample means:

µx̄ =
7.5 + 10.0 + · · ·+ 27.5

15
= 17.5 = µ

This demonstrates that the sample mean is an unbiased estimator of the population
mean.

• Standard deviation of sample means (standard error):

σx̄ =

√
(7.5− 17.5)2 + (10.0− 17.5)2 + · · ·+ (27.5− 17.5)2

15
≈ 5.97

• Relationship to population standard deviation:

σx̄ =
σ√
n
·
√

N − n

N − 1
=

8.45√
2

·
√

6− 2

6− 1
≈ 5.97 · 0.894 ≈ 5.34

(The finite population correction factor is applied when sampling without replace-
ment from a finite population)

• The distribution is approximately normal, illustrating the Central Limit Theorem
in action even with a small sample size.
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Chapter 13

Practical Interpretation of Results

13.1 Salary Analysis Insights

The descriptive analysis of the employee salary data reveals several important patterns:

1. Central Tendency: The average salary is 56,250, with a median of 55,000 and mode
of 55,000. The mean being slightly higher than the median suggests a slight right skew
in the distribution.

2. Variability: Salaries range from 35,000 to 85,000 with a standard deviation of 15,034,
indicating moderate variability in compensation. The coefficient of variation (26.73%)
suggests relative consistency in salaries compared to the mean.

3. Departmental Differences: IT department has the highest average salary (61,250),
followed by HR (52,500), and Finance (46,667). This may reflect market rates for different
skill sets, with IT commanding premium salaries.

4. Experience-Salary Relationship: The strong positive correlation (r = 0.91) be-
tween experience and salary suggests that experience is a major factor in determining
compensation. The regression analysis indicates that each additional year of experience
is associated with an increase of approximately 4,196 in monthly salary.

5. Gender Patterns: Female employees have a slightly higher average salary (59,167
vs. 52,600) but also slightly more experience on average (6.0 vs. 5.5 years). The small
sample size cautions against drawing strong conclusions about gender differences.

13.2 Sampling Distribution Insights

The sampling distribution example demonstrates fundamental principles of statistical
inference:

1. Unbiased Estimation: The mean of all possible sample means equals the population
mean, showing that the sample mean is an unbiased estimator.

2. Precision of Estimation: The standard error (5.34) measures how much sample
means typically vary from the population mean. This quantifies the uncertainty in our
estimates.
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3. Effect of Sample Size: Larger samples would produce a sampling distribution with
smaller standard error, meaning more precise estimates. The relationship is inverse-
square-root: doubling sample size reduces standard error by about 29%.

4. Central Limit Theorem: Even with a small sample size (n=2) and non-normal
population, the sampling distribution of the mean is approximately normal. This powerful
result enables many statistical inference procedures.
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Chapter 14

Comprehensive Questions and
Answers

1. What is the difference between a parameter and a statistic? Provide
examples.

A parameter is a numerical value describing a population characteristic, while a
statistic is a numerical value calculated from a sample. For example: - Parameter:
The true average salary of all employees in a company - Statistic: The average
salary of the 12 employees in our sample

Parameters are fixed but typically unknown values, while statistics are known but
vary from sample to sample.

2. Why is the median sometimes a better measure of central tendency than
the mean?

The median is less affected by extreme values (outliers) than the mean. In a skewed
distribution, the mean gets pulled toward the tail, while the median better repre-
sents the typical value. For example, if a billionaire moved into a small town, the
mean income would increase dramatically, but the median would better represent
what a typical resident earns.

3. What does a correlation coefficient of +0.91 indicate about the relation-
ship between experience and salary?

A correlation coefficient of +0.91 indicates a strong positive linear relationship be-
tween experience and salary. This means that as years of experience increase, salary
tends to increase as well. The relationship is strong because the coefficient is close
to +1, which would indicate a perfect positive correlation. However, correlation
does not imply causation—there may be other factors influencing this relationship.

4. How does standard deviation help in understanding a dataset?

Standard deviation measures how spread out the data points are from the mean. A
larger standard deviation indicates greater variability in the data, while a smaller
standard deviation indicates that the data points are clustered closely around the
mean. For example, if two classes have the same average test score but differ-
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ent standard deviations, the class with the smaller standard deviation had more
consistent performance.

5. What is the purpose of creating a sampling distribution?

Creating a sampling distribution helps us understand how a statistic (like the mean)
varies from sample to sample. This is crucial for making inferences about the popu-
lation from which the samples were drawn. It allows us to quantify the uncertainty
in our estimates and construct confidence intervals. Sampling distributions form the
foundation of hypothesis testing and many other statistical inference procedures.

6. In our employee dataset, which department has the highest average
salary? What might explain this difference?

The IT department has the highest average salary at 61,250. This difference might
be explained by factors such as: - Higher demand for IT skills in the job market -
Specialized technical expertise required for IT roles - Higher revenue generation po-
tential of IT departments - Different experience levels across departments - Market
competition for IT professionals

7. What does the slight positive skewness in the salary distribution indi-
cate?

The slight positive skewness (0.25) indicates that the salary distribution has a
right tail, meaning there are more employees earning less than the mean and a few
employees earning significantly more. This is common in salary data where most
employees cluster around middle salary ranges, with a few high earners at the top.

8. If we took another sample of employees, would we get the exact same
mean salary? Why or why not?

Probably not. Different samples generally yield slightly different means due to
sampling variability. This is why we study sampling distributions to understand
this variability. The amount of variation depends on the population variability and
the sample size—larger samples tend to yield more consistent results. The standard
error quantifies how much variation we would expect between different samples.

9. What is the Central Limit Theorem and why is it important?

The Central Limit Theorem states that the sampling distribution of the mean ap-
proaches a normal distribution as the sample size increases, regardless of the shape
of the population distribution. This is important because it allows us to make
inferences about population parameters using normal distribution properties, even
when the population distribution is not normal. The CLT justifies the use of many
statistical procedures that assume normality.

10. How would you explain the concept of standard error to someone without
a statistical background?

The standard error measures how much the sample mean typically varies from the
true population mean. It’s like a ”margin of error” for your sample estimate. A
smaller standard error means your sample mean is likely closer to the true popula-
tion mean. It decreases as sample size increases, which is why larger samples give
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more precise estimates. If you took many samples, the standard error tells you how
spread out their means would be.

11. Based on the cross-tabulation results, what can we say about gender
distribution across departments?

The cross-tabulation shows that: - IT and HR departments have equal gender
representation (2 males and 2 females each) - Finance department has slightly more
females (2 females, 1 male) - Overall, there are slightly more female employees (6
females, 5 males) in the sample

This suggests relatively balanced gender representation across departments in this
organization, though the small sample size limits strong conclusions.

12. How might the strong correlation between experience and salary impact
HR policies?

The strong correlation suggests that experience is a major determinant of salary
in this organization. This might lead HR to: - Develop clear experience-based
salary bands - Create career progression pathways linked to experience - Ensure
that salary differences based on experience are justified and equitable - Consider
whether other factors (education, performance) should also influence compensation
- Review whether the experience-salary relationship is consistent across departments
and genders
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Appendix: Mathematical Formulas
Reference

• Mean: x̄ =
∑

xi

n

• Median: Middle value in ordered data (average of two middle values if n is even)

• Mode: Most frequently occurring value(s)

• Variance: σ2 =
∑

(xi−x̄)2

n
(population), s2 =

∑
(xi−x̄)2

n−1
(sample)

• Standard Deviation: σ =
√
σ2, s =

√
s2

• Coefficient of Variation: CV = σ
x̄
× 100%

• Range: max(xi)−min(xi)

• Interquartile Range: IQR = Q3−Q1

• Skewness: Skewness = 3 · x̄−Median
σ

• Correlation: r =
∑

(xi−x̄)(yi−ȳ)√∑
(xi−x̄)2

∑
(yi−ȳ)2

• Standard Error: σx̄ = σ√
n
(for infinite populations or sampling with replacement)

• Standard Error with Finite Population Correction: σx̄ = σ√
n
·
√

N−n
N−1

(for

finite populations sampled without replacement)

• Outlier Boundaries: Lower bound = Q1 - 1.5×IQR, Upper bound = Q3 +
1.5×IQR

• Coefficient of Determination: r2 (proportion of variance explained by linear
relationship)
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