System Equations Estimation
Methods

After finish this session, you should

nderstand: ), fohe Rldfve

— = The differences between Single vs System
equations estimation methods

- Instrumental Variables (IV) technique

- OLS vs ILS vs 28LS vs 3SLS
/ - Seemingly Unrelated Models

—% - Simultaneous Equations Models




System Equations Estimation
Methods

System Equations Models
/ Seemingly Unrelated (SUR) Model
/" Simultaneous Equations Model
- Limited Information Estimation Methods
(Single Equation Estimation Methods)
- )
- Full Information Estimation Methods

(System Equation Estimation Methods)
- BSLS, I3SLS, & (FIML)
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Seemingly U

Regression

(SUR) Models

The models:
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Seemingly Unrelated Regression
(SUR) Models




Seemingly Unrelated Regression
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Seemingly Unrelated Regression
(SUR) Models /v N X x,

Example: System of two equations;fe; y, X, X,

I there exists relatlonshlp of the error terms
across equations, i.e. UE\(%%) =0 )<

lgnorance of this problem by using single
equation estimation.method (or separate

¢ = — :
‘@ i@ ) estimators.
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Seemingly Unrelated Regression
(SUR) Models

Examie: System of two equations:
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Seemingly Unrelated Regression
(SUR) Models

If there exists relationship of the error—ter;
across equations, i.e. E(¢,,&,,) =0, )
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Estimation of SUR Models

Two-step system estimation or FGLS
|. Estimate Var-Cov matrix X

2. Estim -usi
A A —1 A
Coete e

Then, system equati imation method will
provide a more‘asymptoticallyefficient

estimators. Wﬁ;‘f&)& < Var (
## % However, if théré”exists §pecification érr

problem in any equations, the problem will
spread through out the whole system.

FGLS.




Simultaneous Equations Model

More than one equation.
Jointly dependent or endogenous variables.
General Structu orm model can be stated
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Simultaneous Equations Model

Structural Form model:
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Slmultaneous%quatlons Model

End
Two end SONOUS-V2 'odels “03%65
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Keynesian Income Determination Model

Consumption Function
Income ldentity




System Equations Model
Simultaneous Bias occurs when E(y,g,) # 0

OLS estimators will be biased, inconsistent,
and inefficient.

E(B)= B  Biased

plim(#) =S  Inconsistent
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System Equations Model,- A
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System Equations Model

|dentification problem: e
/ - Over-identified system 3 ¢. & 2wk~ ml.

\/TExactIv-jdg_ntified system | 2es & 2 unk - /Om
- Exactl ystem % oilte

/ - Under-identified system ar b 3Unk.
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Single Equation Estimation Methods

—+ Indirect Least Squares (ILS)

L So[vte:y,
Only for @(actly-identified sxstemi

- Estimate Reduced form model using OLS

- Solve for estimated [

Structural Form Model:
YI'+XB=E

Reduced Form Model:
ILS: |.Estimate Reduced Form 11=(XX)" X'Y
2.Solve for B B =-IIT




Single Equation Estimation Methods

M@east@quares éélff) o Jham 1 ol

For both Exactly and Oger-{—aci:e—nﬁfied systems

Q}stimate Reduced form model using OLS

Predict endogenous variable (Y)

Use @s nstrumentalﬁ\ialpiﬁles (I V) for
lagged endogenous variables instead of
using actual Y, then, obtain matrix _z, then
estimate model using IV technique

B=(22) 7Y



System Equations Estimation

Methods
Three-Stage Least Squares (3SLS)

If there exists relationship of the error terms
across equations, system equation
estimation will lead to more asymptotically
efficient estimators.

2SLS + construct estimated 2 matrix

3-stage perform FGLS ‘ujigg_gstlmateg Z )
matrix Lﬁ:[Z'(zl)zJ 7(57) ﬂ




OLS, ILS, 25LS, 35LS_ % .
(1) Single Equation Estimation Methods @
“ysTeu,

OLS: biased, inconsistent, & inefficient

ILS: Dbiased, consistent, & Asymptotically efficient

.blased consistent, &@le p totically efficient
n

(2) System Equation Estim % Jprodels) in 1 Fiwe

@blased consistent?) &vggucglly

efficient 1{ Hure Jexists comjad'wn of eror Tome acrgps 5
Mbut if there exists(specification error - one or

any equation(s),the specification error problem
will spread thrgugh all equations in the system

nconsistent,

9




Specification Test — Hausman Test

Hypothesis @stimators are consistent

compared to alternative method estimators.

Reject H, means there is exists endogeneity
(simultaneous) bias (or x’s are endogenous).

Fail to Reject /7, means there is no

endogeneity (simultaneous) bias (or xs are
exogenous).




