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What are Outliers?
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Outliers are data points that
significantly deviate from the

other values in a dataset. |s this data point an outlier?
They are observations that

appear to be inconsistent Significant Deviation
with the general pattern of e L The data pointis far from the general
. — pattern, indicating it might be an
the data. Outliers can be q outler.
unusually large or small (7 - o—"
INConsistent with Fatlern
compared to the rest of the - In The data point does not fit the
dataset Willa  eynected frend, suggesting it's an
| outlier

Unusually Large/Small

. |
— |qﬁ The data point is much larger or
smaller than the rest, pointing to it
pelng an outller
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What is the cause of the outlier? T TTE,
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Measurement Errors

— % Faulty equipment or incorrect data
entry can lead to inaccurate

measurements.

Data Entry Errors

— "!h'h:' ) Human errors during data collection
or input can introduce incorrect
values.

eI —
— S TMIEPMINGg =ImTors

h J
E:j) i =) Hthe sample is not representative, It
may contain extreme values.

A

Natural Variation

A— Ijl-;_':,? Outliers may represent genuine
extreme values within the
population.

Novelty Events

—
Outliers can signal new or unusual
events.
e Fraudulent Outliers
— . B 1

125  Outliers can be intentionally created
to manipulate data.
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How do outliers impact data analysis and model performance?

o

Distorted Statistical
Measures

Dutliers can skew statistical
measures, leading 1o inaccurate
conclusions.

Biased Model Training

Maodels trained on outlier-containing
data may produce biased

predictions,

Outliers can negatively impact model
performance, especially for sensitive
models.

Incorrect interpretation

Dutliers can lead to
misinterpretations of data and
incorrect conclusions.
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Trans{ormation

Reduces outlier impact by
compressing value range.

Removal

Simplest approach but
risks information koss and

bias.
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How to handle outliers in a dataset? TR

Imputation

Replaces qutiiers with
reasonable values.
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Winsorizing

Replaces extreme valees with
less Exirame anes,

Separate Analysis

Understands outller
causes and impact.

Robust Methods

Uses legs sengitive
stotistical techniques.
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1. “Spot the Odd One Out”
Objective: Identify outliers visually
Activity:
Write this dataset on the board:
10,12,11, 13,12, 14,95
Ask students:

Which value looks unusual?

Why is it different?

OUTLIERS
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The Decision Matrix: Drop or Keep?

DROP IF:
e Impossible values
(Age=200)

e Entry Errors.

1/26/2026

Analyze Outlier

Can it be
corrected?
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Is it a rare

Is goal
Anomaly
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KEEP IF:

e Fraud Detection

e High-risk
applications

e Large % of data.

KEEP IF:

e Fraud Detection

e High-risk
applications

e Large % of data.
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MIND MAP —(Ex.Project Management with
Outliers)
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2 Types o Outlers
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Case Closed Summary of Fmdmgs
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1. DETECT

Visuals (Box/Scatter)
& Stats (Z-Score/IQR).

_ Z Score IQR ¢«—— Cold Steel Blue
» : Quartite  Guartile
¢ Norma ’ - |
Q1 a1 Q3 Q4
20 2 |

¥

— Nat ural Variation

=S =G

2. ANALYZE

Identify Source: Error
vs. Natural Variation.

‘e

Rare biological event
or market anomaly

Q2

¥

{— JetBrains Mono

3. DECIDE

Drop errors.
Keep or Transform insights.

!
ok <— Keep
«— Keep or Transform

<— Transform

Improbable data entry
Drop errors. - ' %h
Je?ﬂﬂ_;l.ns_l;.;k;o —

¥

JetBrains Mono —> Accuracy
Accurscy —>
m082% §

Precision 0.70% &

Pre-Treatment
| g

Recall 0.76%
Malilx

4. VALIDATE

Check model performance

Accuracy €— JetBrains Mono
Accuracy
=0 B3.7%

Precision 0.79%
Recall 0.80%

Poﬂ-Trea‘lrnerll

post-treatment.

_ ‘/F(

Malilx

Final Wisdom:

Dropping outliers should be done cautiously. Context is King.
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ASSESSMENT

MCQs: Outliers
1. An outlier is a data point that:
A. Occurs frequently in the dataset
B. Is equal to the mean
C. Lies far away from other observations
D. Always improves model accuracy
Answer: C

£ — = J
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2. Which of the following is a common reason for outliers?
A. Data entry error

B. Measurement error

C. Rare but valid event

D. All of the above

Answer: D
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