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Empathy - A Comprehensive Overview Normal

Distributions

Comprehensive Overview of Normal Distributions

o
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Definition
A continuous probability

distribution characterized by its
symmetrical bell shape

Properties

Key characteristics including mean,

median, mode, and standard
deviation
Characteristics

Features |ike symmetry,
unimodality, and asymptotic tails

Real-world uses in various fields
like science, engineering, and
finance

Examples
Practical illustrations of norma
distributions in action

Considerations

Important factors to keep in mind
when working with normal
distributions
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* A normal distribution, also  7 i NE
known as a  Gaussian .snsgroups.com
distribution, is a continuous
probability distribution that is
symmetrical around its mean.

* |t is characterized by its bell-
shaped curve, where the
majority of the data points o
cluster around the mean, and
the frequency of data points
decreases as you move away
from the mean in either oo degtuimprdte || ]
direction.

Normal Distribution Structure

Contirmmen of dat poink
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Key Properties of Normal Distributions o o
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m Symmetry
Perfectly balanced around the

mean

Mean, Median, Mode

All equal and at the center

Unimodal
f f‘l Single peak at the mean
} ‘n’ | Asymptotic
. \ y Y
l1 k. f l Tails extend infinitely without
\ ~— j; touching the axis

Area Under the Curve

- Total area equals 1, representing
total probability
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Normal Distribution Parameters
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Normal Distribution

3 standard Deviation (0)
Bell-shaped probability curve |/ 1}, ¥

3¢ Spread of the data

The probability density function (PDF) of a
normal distribution is given by:

f(x) = (1 / (o * sqrt(2m))) *
e (- ((x - n)"2) / (207°2))

L Where:

 Meng) *x is the value of the variable
*u is the mean
*o is the standard deviation
11 iS approximately 3.14159
*c is approximately 2.71828
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Standard Normal Distribution
TUTIONS
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Z-score

Transformation |
formula for

standardization Standard Normal

Distribution

Core concept with
rmean 0 and std dev
1

Mean

Center of the

Standard Deviation distribution
Spread of the data
T ~ Where:
Standard Normal Distribution *z 1s the z-score (number of standard
deviations from the mean)
z = (x —nu) / o *x is the value of the variable

*u 1s the mean

*s 1s the standard deviation
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Fun Activity ' r/‘ 7
INSTIITIE;

68-95-99.7 Rule Challenge Wi, SnSgroups.corm

Time: 10 mins
Mode: Groups
Steps:
Draw a bell curve on the board.
Mark p (mean).
Ask students to shade:
lo — 68%
26 — 95%
36 — 99.7%
Give quick MCQs based on the rule.

1/26/2026 NORMAL DISTRIBUTIONS / 23AD0201 - DATA SCIENCE FUNDAMENTALS /

Mr.K.KARTHIKEYAN/CSE/SNSCT
7/12



rurions
WWW.Snsgroups.com

Empirical Rule for Normal Distributions
95% 99.7%

1o 68%

68% of data within one std dev

20
95% of data within two std dev

30

99.7% of data within three std
dev

Made with Z Napkin
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MIND MAP

| = Mean = Median = Mode
"\.\_\_\_\_‘_

Normal
- Sheuness Bl Dlstrlbutlons

|\ Standard Deviation

Chalacterlst:cs Real-Life 0 ¥
Examples
* Symmettical '
s Bell-shaped Curve ¥ Helhes .I'q_. B a el
o Test Scores H 8:0-3
L@x =@ —l

* Blood Pressure 3 Mood Pressure |

® Left-Skewed | _ » Within 1 SD: 68%. E r

o Within 2 SD: 95%.

' - Elght—skewed
I.A / ' \L- Within 3 SD: 99.7%. | A%

Fun Activity:Guess the Curve!

—'L Time: 10-15 minutes @ Lm ﬁ | ,a_" '|

Mode: Pairs / groups

® Present data like helghts or weights +—+ Q\
* Ask: What shape does it form? A Guess the best fit.
* Draw bell, left-skewed, and right-skewed curves.

4:"
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ASSESSMENT S !
LU Tions
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NORMAL DISTRIBUTIONS — MCQs
1. Basics of Normal Distribution
1. A normal distribution is also known as:
A. Uniform distribution
B. Skewed distribution
C. Bell-shaped distribution
D. Random distribution
Answer: C
2. In a perfectly normal distribution:
A. Mean > Median > Mode
B. Mean < Median < Mode
C. Mean = Median = Mode
D. Mean # Median # Mode
Answer: C
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