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N; ¢ - number of individuals in ith age class at time t;
¢; survival probabilities; p productivity; n; and €; error processes.

The two parameters p and ¢, only ever appear as p¢;. It will only ever be
possible to estimate the product and never the two parameters separately.

This is an example of parameter redundancy or non-identifiability.
Can we estimate ¢, and ¢,?



Detecting Parameter Redundancy / Identifiability
* Symbolic method (Cole et al, 2010, Cole and McCrea, 2016)

* Form a vector, Kk, representing model:
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Detecting Parameter Redundancy / Identifiability
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* Form a derivative matrix
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 Rank(D) = 3. There are 4 parameters.

* If rank is less than number of parameters, the model is
parameter redundant / non-identifiable.

* Solving PDEs (derived from D) we can estimate ¢1p, ¢, @,.




Detecting Parameter Redundancy / Identifiability

* Symbolic method extends to more complex problems
where identifiability is less obvious. (Some examples in Cole
and McCrea, 2016).

* Are there other complex SSM where methods are useful?

* Other methods exist to detect parameter identifiability, but
can lead to the wrong conclusion. For example Abadi et al
(2010) wrongly state can estimate immigration parameter
without separate data on productivity.

e Other there other examples of this? What are the
consequences (e.g. bias estimates)?

e Symbolic and other methods to detect identifiability
discussed on Thursday morning.
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