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Central Limit Theorem
(Generalization)

• Basic Theorem II:

Consider

are both ARMA processes, possibly correlated, with 
underlying white noise (bounded 4th moment)
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• Then:

distribution
1)

2)

• Proof:

If                      where independent for different t, then result 

follows from central limit theorem.  It can be shown that the 
dependence decays for large N.
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Application to Prediction Error Methods
(Special Case)

• ARX case:

(Both identifiable &          )

Data informative.
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General Case

Data is informative

It follows that

Expand                    around      and evaluate at  

is a vector “between”       & 
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Assume that              is nonsingular, then  
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From Basic Theorem II

asym
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From this, it follows that

Notice that
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Efficiency

Recall: Cramer-Rao Bound for normally distributed noise:

⇒ Predication error estimates are asymptotically efficient if     

is normally distributed.

Estimates for accuracy
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Examples

ARX:
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MA:
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ARMA:
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Comments:   As           , then             .  If           , then     
the model structure is over parametrized so                              
(    has pole/zero cancellation)            set, not just a point.
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