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Have you seen this shape before?



Normal distribution

▪ Oftentimes data is described as being “normal” (in the statistical sense). 
But what does that mean?

▪ Let's start by discussing the frequency with which various events, whether 
natural or man-made, occur
▪ Natural: human height, body temperatures, blood pressure etc.
▪ Man-made: Financial data, sales etc.

▪ For these measures, the mean tends to be very frequent while measures 
away from the mean are less frequent

▪ Let's take a look at the normal distribution to learn more about its 
properties
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mean, median, mode
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μ = 0μ = -12.3 μ = 10

μ can be any numerical value

moves the distribution left and right



σ
standard deviation

σ: smaller (narrow)

σ: lager (widen)

μ



Κατανομή Z

μ = 0
σ = 1

+∞-∞

Are under the curve

1

The Standard Normal Curve

Z distribution

𝜇 = 0
𝜎 = 1
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𝟓𝟎%
𝟎. 𝟓

Cumulative probability
−∞ ≤ Ζ ≤ 0 = 0.5

-∞ +∞

The Standard Normal Curve
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𝟏𝟓. 𝟖𝟕%
𝟎. 𝟏𝟓𝟖𝟕

Cumulative probability
−∞ ≤ Ζ ≤ −1 = 0.1587



𝟎. 𝟎𝟎𝟏𝟑

𝟎. 𝟎𝟐𝟐𝟖

𝟎. 𝟏𝟓𝟖𝟕

𝟎. 𝟓

𝟎. 𝟖𝟒𝟏𝟑

𝟎. 𝟗𝟕𝟕𝟐

𝟎. 𝟗𝟗𝟖𝟕

z
Cumulative 
probability

-3 0.0013

-2 0.0228

-1 0.1587

0 0.5

1 0.8413

2 0.9772

3 0.9987
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𝟎. 𝟖𝟒𝟏𝟑

𝟎. 𝟗𝟕𝟕𝟐

𝟎. 𝟗𝟗𝟖𝟕

𝟎. 𝟑𝟒𝟏𝟑 𝟎. 𝟑𝟒𝟏𝟑

𝟎. 𝟏𝟑𝟓𝟗 𝟎. 𝟏𝟑𝟓𝟗

0. 𝟎𝟐𝟏𝟓 𝟎. 𝟎𝟐𝟏𝟓

P(-1 ≤ Ζ ≤ 0) = 0.3413

𝟎. 𝟓 − 𝟎. 𝟏𝟓𝟖𝟕

z
Cumulative 
probability
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𝟏 𝟎. 𝟖𝟒𝟏𝟑

𝟐 𝟎. 𝟗𝟕𝟕𝟐
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𝟔𝟖. 𝟐𝟔%

𝟎. 𝟔𝟖𝟐𝟔

−1𝜎 +1𝜎

P(-1 ≤ Ζ ≤ 1)=0.6826



𝟗𝟓. 𝟒𝟒%

𝟎. 𝟗𝟓𝟒𝟒

−2𝜎 +2𝜎

P(-2 ≤ Ζ ≤ 2)=0.9544



𝟗𝟗. 𝟕𝟒%

𝟎. 𝟗𝟗𝟕𝟒

−3𝜎 +3𝜎

P(-3 ≤ Ζ ≤ 3)=0.9974


