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1 Abstract
State-spacemodels are very often used for the

quantitativemodelling of biochemical systems.

Together with parameter estimation, a neces-

sary and early step in the building of suchmod-

els is the assessment of identifiability properties:

Whether the structure of the model and the

available experimental data allow for the de-

termination of a unique value for each of its

parameters. The approach taken with struc-

tural identifiability attempts to determine the

algebraic solvability of the model’s parame-

ters under the assumption of infinite-resolution

and error-free data. A model is said to be:

Globally identifiable when its algebraic struc-

ture allows for the determination of a single so-

lution to all its parameters.

Locally identifiable when a single global solu-

tion cannot be guaranteed but there exist a

multitude of solutions which, however, lie iso-

lated in parameter space.

Unidentifiable when at least a single continu-

ous range of solutions is possible.

We present an online application that com-

putes these properties for polynomial models

in a completely automated manner.
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Model Equations
(State-Space Form)
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Rearrange into
differential polynomials.
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Construct ranking of
variables.
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!Variables List- �
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Sort polynomials by rank
and degree of highest

ranking variable.
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Reduce each polynomial
with respect to lowest

ranking ones.

? (No)
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All polynomials reduced
between themselves?

(Yes)
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!

Normalize state variables
with respect to initial

values.
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Construct extended
output function.
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Algebraically invert the
extended outputs to
obtain the states.
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Replace normalized
states and derivatives

with outputs.
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!Characteristic Set
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Discard polynomials
involving state variables.
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Extract all unique
coefficients (after

normalizing).
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!Input/Output Relation �
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!Exhaustive Summary
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Solve algebraic
system with respect to

parameters.
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Evaluate coefficients
at a random point in

parameter space.
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!

Normalization factors
(initial values) appear in

solution set?
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IDENTIFIABILITY
CONDITIONAL ON
STARTING POINT
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!

Solution set is a manifold
in parameter space?
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!

Solution set contains
multiple isolated points?
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!

Solution set is a single
solution?
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RESULT:

NOT IDENTIFIABLE
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RESULT:

LOCALLY
IDENTIFIABLE
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RESULT:

GLOBALLY
IDENTIFIABLE
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4 Conclusions
•Newmethod usually faster than

Ritt’s algorithm.

•Can handle larger/more non-

linear systems using the same

resources.

•Automatically detects depen-

dence on initial conditions.

3 Implementation
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