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How 4o dyaw a
sample that ig both
yandom and
representative?
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Categorical data represents groups or categories.

Examples: - -

Discrete Continuous
1. Car brands: Audi, BMW and Mercedes.
Numerical data represents numbers. It is divided into two
groups: discrete and continuous. Discrete data can be
usually counted in a finite matter, while continuous is
infinite and impossible to count.

g | Armsviisare s A Tl aTa N e B et dlala LT T =" - o
<. ANSWerS 10 yes/NO questions: yes and nNo

Examples:
Discrete; # children you want to have, SAT score

Continuous: weight, height
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Levels of measurement

T e T T o | Tala Tallal

"™ T - - - | | » >
AN ONdd al. | e hore are hwe Atlantitative lovele: intor | s ratie ']rn._‘
- - L YWN LW || L WILCARIVW RS Y CilD. ] L1 WL L4 1Jd AL -
R ——— R Tp——

€ put In both represent “number however, ratios have a true

Examples:



http://www.m-fozouni.ir/
http://www.m-fozouni.ir/
http://www.m-fozouni.ir/

354JN0D) 22U310S e1E(



http://www.m-fozouni.ir/
http://www.m-fozouni.ir/
http://www.m-fozouni.ir/

Bar charts Pie charts Pareto diagrams

Sales

Fre uency 150

Audi 124
EMW 94
Mercedes 113
Total 335

Frequancy
Frequeancy

Audi BMW  Mercedes
Audi  Mercedes BMW

Frequency distribution tables Bar charts are very common. Pie charts are used when we
- and its Fach barr ry. want to
absolute  On the ) > ha item as
absolute freque
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=d by outliers
The formula to calculate the mean is:
jﬂ,.r

2aj=1 Xi

N

.Yl + 1: + '.IEi + -+ .'.1-'I'."n,"_1 + .xf;\r
N

The median is the mi
ordered c s
the mean,

amia

. the median is

it, the n
the tw :
the calculated value.

The mode is calculated simply

finding the value with the highest

frequency.
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yiean, median, mode
Pizza prices example

Position|New York City Los Angeles New York City Los Angeles

100 $ 1.00 Mean $ 11.00 $ 5.50

2.00 2.00 Median $ 6.00 $ 5.50

3.00 3.00 Mode $ 3.00

3.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

8.00 8.00 . . 7
500 § 900 Which measure Is best?
11.00 10.00
66.00

@O WYL U WU U v uoou U oue o
OO e e en

1
2
3
4
5
6
E
8
9
0
1

1
1

There Is no best, but using only
one is definitely the worst!
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Skewness

{ ™ 4 . r \ 5 ’ 4
\F:w.r'.l Vel SKEWNess |.

that the outliers are ti

S meal

sually, you will use software 1
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wness

Positive [nght) Zero [no skew) Negative [left)

Dataget | Interval Frequency Datasel 2 Interval Frequency Datasel 3 Interval Frequency
Oto} | Ul v | Ulo} |
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Vaviance measuves the dispersion of a
set of data points around their mean

20
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popu\a:h’on
vanance

sample
vayiance
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Data Science Course

) bispev'sion i§ hon-negative. |
Non-negative valves don't
cancel out

Amplifies the effect of large
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different formulas for population and sample
variance & standard deviation. This is due to the fact that the
sample formulas are the unbiased estimators of the population
formulas. More on the mathematics behind it.

n

=

) (x;—2x) 2
ice formula: L '
n—1

J - " 7D
Sie (xi—p)?

i | =

Population variance formula:

Sample standard deviation formula:

Population standard deviation formula:

23
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: andard deviation and coefficient of variation
Pizza price example

NY Dollars Pesos Dollars Pesos
100 MXN 1881 Mean § 550 MXN 10346
200 MXN 3762 Sample variance §¢ 10.72 MV 379369

MXN 5643 Sample standard deviation ~ § 327 MXN 6150
MXN 5643 Sample coefficient of variation 060 060
MXN 9405
MXN 112 66

wme = cloes not have a unit of measurement

MXN 150 48

o= universal across datasets
- perfect for comparisons
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Covariance and correlation

Covariance is a measure of the joint variability of two variables.

» A positive covariance means that the two variables mov
together.

» A covariance of 0 means that the two variables are
independent.

» A negative covariance means that the two variables move in
opposite directions.

Covariance can take on values from -co to +co . This is a
problem as it is very hard to put such numbers into perspective.

mn N =
: i (x—%)*(vi—
Sample covariance formula: Syy = =1 (%i ) *(7i~y)

y n—1

O EN () * (i)
Oxy = N

Population covariance formula:

Correlation

Correlation is a measure of the joint variability of two variables.
Unlike covariance, correlation could be thought of as a
standardized measure. It takes on values between -1 and 1, thus
it is easy for us to interpret the result.

» A correlation of 1, known as perfect positive correlation,
means that one variable is perfectly explained by the other.
A correlation of 0 means that the variables are independent.
A correlation of -1, known as perfect negative correlation,
means that one wvariable is explaining the other one
perfectly, but they move in opposite directions.

< : : . Sxy
Sample correlation formula: T =

st:}_:l
ﬂ'_x_-y

Population correlation formula: p =
Oy Oy
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Housing data

Size (ft)

650
785
1200
120
975

The two variables are correlated and the main statistic
to measure this correlation is called covariance
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Sample formula Population formula

5, = P D 0y) B G O y)
- n—1 Xy N

Covariance gives a sense of direction

> 0, the two variables move together
< 0, the two variables move in opposite directions
= 0, the two variables are independent

27
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CORRELATION OF 0

Alog

Coffee in Brayjl
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NEGATIVE CORRELATION _

e\
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Thanks for Watching

In the next video I’'m going to show you some
applications of these notions
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