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LECTURE 3: EXPLORATORY 
DATA ANAYSIS (CONTINUED)



SKEWNESS IN HISTOGRAMS

Right-skewed (positively skewed) Distribution:

•Tail extends to the right (higher values).

•Most data concentrated on the left.

•Skewness > 0

Left-skewed (negatively skewed) Distribution:

•Tail extends to the left (lower values).

•Most data concentrated on the right.

•Skewness < 0

Symmetric Distribution:

•Tails roughly equal on both sides.

•Data evenly distributed around the center.

•Skewness ≈ 0



SKEWNESS IN BOXPLOTS

The boxplot will be discussed 

in a subsequent slide.



KURTOSIS VISUALIZATION

Platykurtic 

Distribution

Leptokurtic 

Distribution

Mesokurtic 

Distribution

Leptokurtic Distribution (high peak, heavy tails):

•Most data concentrated near the mean.

•More extreme values (outliers) likely.

Platykurtic Distribution (low peak, light tails):

•Data more evenly spread.

•Fewer extreme values.

Mesokurtic Distribution (moderate peak, normal tails):

•Moderate concentration of data around the mean.



VARIATIONVISUALIZATION

Low Variation (narrow, tall curve)

High Variation (wide, flat curve)



STEM-AND-LEAF DIAGRAM 
EXAMPLE

A simple way to see distribution details in 

a data set.

Method: Separate the sorted data series 

into leading digits (the stem) and the 

trailing digits (the leaves).

Newbold et al (2013)



EXERCISE 1.32

Newbold et al (2013)



EXERCISE 1.32 D):  SOLUTION

 Answer:



EXERCISE 1.32 D):  SOLUTION

 Answer:



EXERCISE 1.32 D):  SOLUTION

 Answer:

Frequency   Stem &  Leaf

SPSS Output: Steam and Leaf Plot



QUANTILES: DEFINITION



STEPS TO CALCULATE AN
ORDER-P QUANTILE (𝒒𝒑)



STEPS TO CALCULATE AN ORDER-P 
QUANTILE (𝒒𝒑) WITH EXAMPLE



PERCENTILES AND QUARTILES

Newbold et al (2013)



PERCENTILES AND QUARTILES

Newbold et al (2013)



QUARTILES

Newbold et al (2013)



QUARTILE FORMULAS

Newbold et al (2013)



QUARTILE: EXAMPLE

Newbold et al (2013)



INTERQUARTILE RANGE

Newbold et al (2013)

"The interquartile range (IQR) is technically defined as the difference between the

third and first quartiles, that is, 𝐼𝑄𝑅 = 𝑄3 − 𝑄1. This is the standard definition found in 

most statistics textbooks and software (Excel, R, Python).

However, some sources or people may informally refer to the 'interquartile interval' as 

the interval [Q1, Q3], describing the range that contains the middle 50% of the data. This

is not the standard technical definition of the IQR, but rather a way of describing the

central spread of the data."



INTERQUARTILE RANGE

Newbold et al (2013)



FIVE-NUMBER SUMMARY

Newbold et al (2013)



EXERCISE 2.6

Newbold et al (2013)



EXERCISE 2.6 B):  SOLUTION

 Answer:

, 



EXERCISE 2.6 B):  SOLUTION

 Answer:

, 



EXERCISE 2.6 B):  SOLUTION

 Answer:

, 



BOX-AND-WHISKER PLOT/ 
BOXPLOT EXAMPLE

The plot can be oriented horizontally or vertically.

1st quartile 3rd quartile

Newbold et al (2013)



BOXPLOT AND OUTLIERS

Interquartile range IQR=(Q3-Q1) 

Moderate outliers (marked with a circle)

Severe outliers (marked with an asterisk)

(Q1-1,5×IQR; Q3+1,5×IQR)

(Q1-3×IQR; Q3+3×IQR)

Inner fences

Outer fences

***

Severe outliers

Moderate outliers



COMPARING DATA SETS

• Use measures of central tendency, dispersion, and shape.

• Visualize with histograms, boxplots, and stem-and-leaf plots.

• Identify patterns, similarities, and differences between data sets.

Adding Legend to Boxplot with Multiple Plots - GeeksforGeeks

https://www.geeksforgeeks.org/data-visualization/adding-legend-to-boxplot-with-multiple-plots/
https://www.geeksforgeeks.org/data-visualization/adding-legend-to-boxplot-with-multiple-plots/
https://www.geeksforgeeks.org/data-visualization/adding-legend-to-boxplot-with-multiple-plots/


QUANTILE-QUANTILE (Q-Q) 
PLOTS

Silvestre (2007)

Definition

• A Q-Q plot is a 
graphical tool used to 
compare the 
distribution of two 
datasets or to check 
if a dataset follows a 
theoretical 
distribution.

Purpose

• If the data and the 
reference distribution 
have the same shape, 
the points form a 
straight line.

• Deviations from the 
line indicate 
differences between 
distributions.

Common 
Applications

• Normality Check: 
Compare data 
quantiles with a 
normal distribution.

• Distribution 
Comparison:
Compare two 
datasets.

• Outlier Detection:
Identify values that 
deviate from the 
expected pattern.



QUANTILE-QUANTILE (Q-Q) PLOTS: 
CONSTRUCTION & INTERPRETATION

Silvestre (2007)

1. Sort the observed data in ascending order.

2.Calculate the corresponding theoretical quantiles.

3. Plot observed quantiles (y-axis) against theoretical quantiles (x-axis).

Construction Steps

• Points close to a straight line → data follows the reference distribution.

• Points deviating from the line → data differs from the reference 
distribution.

Interpretation



QUANTILE-
QUANTILE 
(Q-Q) PLOTS 
EXAMPLES

Q–Q plot - Wikipedia

https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot
https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot
https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot
https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot
https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot
https://en.wikipedia.org/wiki/Q%E2%80%93Q_plot


SCATTER DIAGRAM 
/SCATTERPLOT EXAMPLE

Scatter Diagrams are used for paired observations taken from two numerical variables.

One variable is measured on the vertical axis and the other variable is measured on the 

horizontal axis.

Newbold et al (2013)



TIME PLOT

Silvestre (2007)

Definition

A Time Plot is a graphical 
representation that 
displays the temporal 
sequence or 
ordering of events. 
In statistics, it is often 
used to visualize the 
occurrence or 
timing of 
observations, helping 
to detect trends, 
patterns, or 
irregularities over 
time.

Purpose

• To show data or 
events in 
chronological order.

• To identify patterns, 
trends, or anomalies
in the timing of events.

• To support 
descriptive analysis
of time-related data.

Key Features

• Time or sequence is 
represented on one 
axis (usually the x-
axis).

• Observations or 
events are plotted on 
the y-axis.

• Useful in quality 
control, survival 
analysis, and event 
studies.



TIME PLOT EXAMPLES

The following graph shows a physics-related time plot with 

the position vs. time for two spark tapes pulled through a 

spark timer at different constant speeds.

While a time plot can resemble a scatter plot, with a 

series of dots, you will often see these plots with the 

dots connected, especially in financial publications 

like The Wall Street Journal.
Timeplot / Time Series: Definition, Examples & Analysis - Statistics How To

https://www.statisticshowto.com/probability-and-statistics/regression-analysis/scatter-plot-chart/#definition
http://online.wsj.com/home-page
https://www.statisticshowto.com/timeplot/
https://www.statisticshowto.com/timeplot/
https://www.statisticshowto.com/timeplot/
https://www.statisticshowto.com/timeplot/


THANKS!
Questions?
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