Probability
Continuous Random Variable

Prof. Dr. Mostafa Elhosseini
https://youtube.com/drmelhosseini
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Histogram

= A histogram is a graphic that gives an idea of the shape of a sample
—~—

" Frequency presents the ng_n}be\rs of data points that fall into each of
the class intervals
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= Relative Frequency presents the frequencies divided by the total
N i
number of data points

= Density presents the relative frequency divided by the class width
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* [n some cases, histograms are drawn with class intervals of differing

widths. _———
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| Histogram — unequal class width WQ/——
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Class Relative
Interval (g/gal) Frequency Frequency Density

I-<3 12 0.1935 0.0968

3-<5 11 0.1774 0.0887

5-<7 18 0.2903 0.1452

7-< 9 9 0.1452 0.0726

9-< 11 5 0.0806 0.0403

11-< 15 ) 0.0484 0.0121

15-< 25 4 0.0645 0.0065

= Because the class widths vary in size, the densities are no longer
proportional to the relative frequencies. Instead, the densities adjust
the relative frequency for the width of the class.
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Histogram — unequal class width
| Histog q Deasib <

N
ol o &
L (9
0.05 |- % | Q\‘

0
P 13y 5 W 98 AT 15 25

Emissions (g/gal)

= when the classes have unequal widths, the heights of the rectangles must
be set equal to the densities.

= The areas of the rectangles then represent the relative frequencies
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| Probability Density Function (PDF)

= As the number of intervals
increases, with their width
narrowing, the shape of the
histogram gradually approaches a
smooth curve.

= We’'ll use such curves to portray
pro\bgbility distributions of
continuous random variables PNy Wy ~
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| Probability Density Function (PDF) ——= (2~ e lfﬁ
Lty

— = The probability that X falls between [-9
robability = —_—.
any two values a and b is equal to the

area under the histogram between a
and b

= Because the histogram in this case is
represented by a curve, the

probability would be found by
computing an integral
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Smooth curve approximation







| Example

= Probability iz AR §; ? (X = %3) - o
distribution of X = Q_D

commuting time to _
woTTor workers in e P Q Y =493
the United States,

based on 15% of area (probability = 0.15)

—
information from the : E( X ?/ (‘[D >
: T I | I I I I I I I
2009 American O 15 30 45 60 75 9 105 120 135 150
g <> Commuting time (minutes)
CO mmun Ity Su rvey A Figure 6.2 Probability Distribution of Commuting Time. The area under the curve for o
values higher than 45 is 0.15. Question Identify the area under the curve representing the -
probability of a commute less than 15 minutes, which equals 0.27. > "
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