ECON 306

THE IDENTIFICATION PROBLEM

A model is identified if it has a UNIQUE STATISTICAL FORM.

This enables UNIQUE ESTIMATES of its PARAMETERS to be made.
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A function belonging to a system of simultaneous equations is identified if it has a unique statistical form.  This means that there must be no other model in the system, or formed by algebraic manipulation of other equations within the system, which contains the same variables as the function in question.


[image: image3.wmf]v

P

a

a

D

S

D

v

P

a

a

S

u

P

b

b

D

+

+

=

=

+

+

=

+

+

=

1

0

1

0

1

0

 

The RANK and ORDER conditions.

1. Equation under-identified.

2.
Equation identified: Exactly identified

                                           Over-identified.

An equation is UNDER-IDENTIFIED if its statistical form is not unique.  A system is UNDER-IDENTIFIED if one or more of its equations is under-identified.

An equation which has a unique statistical form is IDENTIFIED.  A system is IDENTIFIED if all of its equations are IDENTIFIED.

IMPLICATIONS OF IDENTIFICATION

· If an equation (model) is under-identified it is impossible to estimate all its parameters with any econometric technique.

· If an equation (model) is identified in general its coefficients can be estimated.  The appropriate estimation technique will depend upon whether it is exactly identified or over-identified.

THE ORDER CONDITION FOR IDENTIFICATION

For an equation to be identified the total number of variables excluded from it must be equal to or greater than the number of endogenous variables in the model less one.

Or:

For an equation to be identified the total number of variables excluded from it but included in other equations must be at least as great as the number of equations in the system less one.

G = total number of equations (total number of

        endogenous variables.

K= total number of variables in the model 

       (endogenous and pre-determined).

M = number of variables, endogenous and

        pre-determined, in a particular equation.
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The order condition is NECESSARY for identification but it is not SUFFICIENT.

THE RANK CONDITION FOR IDENTIFICATION

In a system of G equations any particular equation is identified iff it is possible to construct at least one non-zero determinant of the order 

(G-1) from the coefficients excluded from that particular equation but contained in other equations of the model.

Or:

A sufficient condition for the identification of a relationship is that the rank of the matrix of parameters of all the excluded variables (endogenous and pre-determined) from that equation be equal to (G-1).
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 EMBED Equation.3  [image: image8.wmf]2
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Equation 1:

Order Condition:

K=6

M=4

G=3

(K-M) = 6-4=2

(G-1) = 3-1=2

Exactly identified

Rank condition:
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As this is non-zero, equation 1 is exactly identified.

Equation 2:

Order Condition:

K=6

M=3

G=3

(K-M) = 6-3=3

(G-1) = 3-1=2

Over-identified

Rank condition:


[image: image11.wmf]2

0

0

1

1

1

1

0

0

1

1

0

0

1

2

0

3

1

-

-

-

-

-

-



[image: image12.wmf]0

0

1

1

2

1

-

-



[image: image13.wmf]0

1

2

1

-

-


As this is non-zero, equation 2 is exactly identified.

Equation 3:

Order Condition:

K=6

M=4

G=3

(K-M) = 6-4=2

(G-1) = 3-1=2

Exactly identified

Rank condition:
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As this is zero, equation 3 is not identified.

ESTABLISING IDENTIFICATION FROM THE REDUCED FORM

ORDER CONDITION 
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RANK CONDITION

G* = number of endogenous variables contained 

         in a particular equation.

An equation containing G* endogenous variables is identified iff it is possible to construct at least one non-zero determinant of order (G*-1) from the reduced form coefficients of the exogenous variables excluded from that particular equation.
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The reduced form for this model is:
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Equation 1:

Order Condition:

K=6

M=4

G=3

(K-M) = 6-4=2

(G-1) = 3-1=2

Exactly identified

Rank condition:

Excluded endogenous: y3
Included exogenous: x1 , x2
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G*=2, (G*-1)=1

As both 3 and 1 are non-zero, equation 1 is exactly identified.

Equation 2:

Order Condition:

K=6

M=3

G=3

(K-M) = 6-3=3

(G-1) = 3-1=2

Over-identified

Rank condition:

Excluded endogenous: y1

Included exogenous: x3
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G*=2, (G*-1)=1

As both 2 and -1 are non-zero, equation 2 is over-identified.

Equation 3:

Order Condition:

K=6

M=4

G=3

(K-M) = 6-4=2

(G-1) = 3-1=2

Exactly identified

Rank condition:

Excluded endogenous: None

Included exogenous: x3
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G*=3, (G*-1)=2


[image: image25.wmf]0

1

2

2

4

=

-

-



[image: image26.wmf]0

1

2

1

2

=

-

-


Equation 3 is not identified.
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