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Descriptive statistics:

First hand tools which gives first hand information.

e Central tendency of data (Mean, median, mode, geometric

mean, harmoninc mean etc.)

e Variation in data (variance, standard deviation, standard error,

mean deviation etc.)



Central tendency of the data

Gives an idea about the mean value of the data

The data is clustered around what value?

Data: X, X,,..., X

X : Data vector

1 n
Arithmetic mean (mean) X =— Z X

mean(Xx)



Central tendency of the data 1
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prod(x)~(1/1ength(x))

(fength(x) is equal to the number of elements in x)
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Central tendency of the data

Median:

Value such that the number of observation above it is equal to
the number of observation below it.

median(x)



Example

> marks<- c(68, 82, 63, 86, 34, 96, 41, 89,
29, 51, 75, 77, 56, 59, 42)

R R Consale [-=]
> marks<- c(68, 82, 63, 86, 34, 96, 41, 89, 29, 51, 75, 77, 56, 59, 42)

Arithmetic mean:

> mean(marks) > mean (marks)
[1] 63.2 [1] 63.2

R R Console

Geometric mean:
> prod(marks)”™(1/1length(marks))

[1] 59.61099

R R Console

> prod(marks) * (1/length (marks))
[1] 59.61099 6



Example

Harmonic mean:
> 1/mean(1/marks)
[1] 55.78628

Median:
> mediran(marks)
[1] 63

‘R R Console

> 1/mean (1l/marks)
[1] 55.78628

R R Console

> median (marks)
[1] 63



Doesn’t do what you would expect:

> mean(1,2,3,4) # Error :-invalid “use® argument
[1] 1
I R Cansale

> mean(l,2,3,4) # Error :invalid 'use’ argument
[1] 1

> mean(c(1,2,3,4))
[1] 2.5
IR R Console

> mean{c(l,2,3,4))
[1] 2.5






Variability

Spread and scatterdness of data around any point, preferebly the

mean value.

Data set 1: 360, 370, 380
mean = (360 + 370 + 380)/3 =370

Data set 2: 10, 100, 1000
mean = (10 + 100 + 1000)/3 = 370

How to differentiate between the two data sets?



Variability
. RN 2
Variance  var(x)==>» (¥ —X)
N
X: data vector

var(x)

Positive square root of variance : standard deviation

sgrt(var(x))



Variability
Variance

Another variant,
1 >
var(x) =——> (x —X)
n-13

If we want divisor to be n, then use
((n — 1)/n)*var(x)
where n = length(x)



Variability
Range:

maximum(x,, X,,..., X,) — minimum(x,, x,,..., X,)

max(x) — min(x)

Interquartile range:

Third quartile (x,, x,,..., x,) — First quartile (x,, x,,..., x,)

IQR(X)



Variability

Quartile deviation:

[Third quartile (xy, x,,..., x,) — First quartile (x,, x,,..., x,)1/2
= Interquartile range/2

1QR(X)/2

Mean deviation:

MD(x) == 3|, ~X|
R

sum(abs(x-mean(x)))/length(x)



Example
X: data vector

> marks <- c(68, 82, 63, 86, 34, 96, 41, 89,

29, 51, 75, 77, 56, 59, 42)

Variance:

> var(marks)
[1] 439.3143

Standard deviation:

> sgrt(var(marks))
[1] 20.95983

R R Consale

> var (marks)
[1] 439.3143

R R Cansole

‘> sqgqrt (var (marks))
[1] 20.95983
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Example

Interquartile Range: IR R Console
> I0R (marks)

> IQR(marks) [1] 33

[1] 33

Quartile deviation : m—

> IQR(marks)/2 > IQR (marks) /2
[1] 16.5

[1] 16.5 -

Mean deviation:

> sum(abs(marks-mean(marks)))/length(marks)
[1] 17.41333

R R Consaole

> sum(abs (marks-mean (marks))) /length (marks)
[1] 17.41333
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Example
Data set 1: 360, 370, 380

mean = (360 + 370 + 380)/3 =370
> var(c(360, 370, 380))

[1] 100 IR R Consale

> var (c (360, 370, 380))
[1] 100

Data set 2: 10, 100, 1000
mean = (10 + 100 + 1000)/3 = 370 Same as of Data set 1
> var(c(10, 100, 1000))

[1] 299700 Recone:

> var (¢ (10, 100, 1000))
[1] 25959700
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Doesn’t do what we would expect:

> var(1,2,3,4)
Error 1n var(l, 2, 3, 4) - invalid "use’ argument

R R Consale

> var(l,2,3,4)
Error in var(l, 2, 3, 4) : invalid 'use' argument

> var( c(1,2,3,4) )
[1] 1.666667

R R Cansole

‘} var( c(1,2,3,4) )
[1] 1.666667
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