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1. Definition and role of econometrics

1.1. Distinction with related disciplines

» Mathematical economics — Mathematical economics is economic theory formuratedh-
ematical language.
Mathematical economics proposes relations between economic variables.

» Statistical economics — Statistical economics deals with problems associatea\¢itticg
and building economic data.

— How to measure economic phenomeea.( price indices, national accounts)?
— How to collect datagample survey theory)?

1.2. The role of econometrics

The role of econometrics is to link economic theory (especially, theory fotediia a mathematical
language) with observation.
To do this, econometrics uses the methods of mathematical statistics.

1. Descriptive statistics: methods for describing, representing, sumngadata (exploration).

2. Statistical inference: methods for making generalizations from datally®ased on proba-
bility theory.

(a) Estimation
(b) Hypothesis tests
(c) Prediction



1.3. Definition of econometrics

Econometrics is the discipline whose purpose is to empirically determine econavsic la
It is the discipline which allows us

starting from

data,
a model, which reflects

economic theory,
the way data were generated,

to pursue various scientific operations, such as:

to estimate a model;

to test hypotheses;

to evaluate the adequacy of the model;
to make predictions.

Laws studied in this way take two important forms:

1. arelation between two or several variables;

2. the distribution of one or several variables.
We can also distinguish:

1. theoretical econometrics,

2. applied econometrics.

2. Descriptive analysis
Two basic types of data are used in econometrics:

1. cross-sectional data;

2. time series.

Some data combine bots features: panel data.
Preliminary steps in the analysis of data.
Its is alwaysvery important, before a statistical analysis is performed,

to look at the data.



The investigator should have an idea of the behavior of the data, ankl fhtdhe presence of
surprising features.

Descriptive statistics supplies instruments for doing this.

Suppose we havd observations ok variables:

Xiiy Xoiyeooy Xaiy, 1=1,...,N

Different observations may correspond to different individuals dtsyoross sections), or to differ-
ent time periods (time series).

2.1. Examination of individual data sets
Useful descriptive operations.
1. Histogram: tables and graphs
2. Maximum
3. Minimum
4. Measures of location: LN
X= Ni;)(i (arithmetic meah (2.2)

5. Dispersion measures

(a) Range:
R= Max(X)—Min(X). (2.2)

(b) Sample variance:

N _
= 3 (x ~X)?/N. (2.3)

S =/ (2.4)

(c) Sample standard error:

2.2. Graphs

1. Graph data as functions of time (for time series)

(a) Types of behavior: trend (linear, exponential, etc.), cyclesamrftlictuations?
(b) Discontinuities?

(c) Outlying observations? (data errors)

(d) Comparisons between series: do different series behave in therxsgife



2. If we consider that a variabd may be explained by other variable&( Xs, ... ), graphX;
as functions o¥y, X3, ...

(a) Are the relationships linear? non-linear?
(b) Discontinuities
(c) Etc.



