Statistics




Statistics

Statistics iIs the science of data.

The first step in dealing with data is to organize your thinking
about the data Categorical Variable
Places individual into one of
several groups or
categories.

Individual
An object
described

by data Variable

Characteristic of
the individual

Quantitative Variable
Takes numerical values for
which arithmetic operations

make sense.




Population and Sample

The population in a statistical study is the entire group of individuals about
which we want information.

A sample is the part of the population from which we actually collect
information. We use information from a sample to draw conclusions about
the entire population.

Collect data from a
representative Sample...

Make an Inference about the
Population.



Distribution of a Variable

o The distribution of a variable tells us what values it takes

and how often it takes these values.

o Distributions can be displayed using a variety of
graphical tools. The choice of graph depends on the

nature of the variable.

Categorical Variable

Pie chart
Bar graph

a . .
Quantitative Variable

Histogram
Boxplot




Distribution of Tempet




Confidence Levels

Say good-bye to point estimates!

Statistics Is about
probability!




BoE November 2016: Unemployment
projection

Unemployment rate, per cent
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BoE November 2016 GDP
projection

Percentage increases in output on a year earlier

Ll
—~—— Projection ———»

Bank estimates of past growth

ONS data

6

N

= | O 4

N



Describing Distributions

o Adistribution is symmetric if the right and left sides of the graph are
approximately mirror images of each other.

o Adistribution is skewed to the right (right-skewed) if the right side of

the graph (containing the half of the observations with larger values) is
much longer than the left side.

o Itis skewed to the left (left-skewed) if the left side of the graph is
much longer than the right side.

Symmetric Skewed-left Skewed-right




Measuring Center: The Mean

The most common measure of center is the arithmetic
average, or mean.

To find the mean X (pronounced “x-bar”) of a set of observations, add
their values and divide by the number of observations. If the n
observations are x;, X5, X, ..., X, their mean is:

sum of observations _ x, + x, + ...+ x,

n n

O
or in more compact notation a Xi

X =

X =

n




It’s great for symmetric
distributions




But here?
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Measuring Center: The Median

The mean cannot resist the influence of extreme
observations, it iIs not a resistant measure of center.

Another common measure of center is the median.

The median M is the midpoint of a distribution: half the
observations are smaller and the other half are larger.

1.

2.

Arrange all observations from smallest to largest.

If the number of observations n is odd, the median M is the
center observation in the ordered list.

If the number of observations n is even, the median M is the
average of the two center observations in the ordered list.




Comparing Mean and iedian

Mode .
Medr frfﬂfeenisnfri?jer Hu
Mean y Median

4‘—’// \M "ﬂ\hﬂean

WMechan is middle
rumber in st

Wean is
average of
all numbers

symmetnical distnbution asymmetncal distnbution



y -

Measuring Spread: QuUartiles

cription of a distribution requires
ter and a measure of spread.

How to Calculate the Quartiles and the Interquartile Range

To calculate the quartiles:

1) Arrange the observations in increasing order and locate the
median M.

2) The first quartile Q, is the median of the observations
located to the left of the median in the ordered list.

3) The third quartile Q4 is the median of the observations
located to the right of the median in the ordered list.

The mterquartlle range (IQR) is defined as: IQR = Q4 —

Q,




