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1 Abstract 2 Algorithms

State-space models are very often used for the
quantifative modelling of biochemical systems.
Together with parameter estimation, a neces-

Model Equations
(State-Space Form)

Rearrange into
differential polynomials.

Construct ranking of
variables.

Variables List

sary and early step in the building of such mod-
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 ifs
parameters. The approach taken with struc-
fural idenftifiabllity attempts to defermine the
algebraic solvability of the model’s parame-
fers under the assumpftion of infinite-resolution
and error-free data. A model is said to be:

Globally identifiable when its algebraic struc-
ture allows for the defermination of a single so-
lutfion 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.

Ritt’s Algorithm (DAISY)

3 Implementation

http://kdbio.inesc—id.pt/ mabs/DynaMo
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Model state functions (ODE's):

im' = - (kp + (FOL/V1)/g + K31} * %1 + kl2*x2

x2' = k21vxl - (k02 + x3 + k12) * x2

x3' = -kb*x3 + ka‘u [ +++ The model's evolution
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* Improved Method

Method to use:

Evaluate Model |
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Mot ldentifiable

This means that there is no set of input/output experiments that can provide a unwque solution for all
model parameters, not even locally (that is, at least one parameter has always a continuum of possible

solutions). In this case, wentifiability may only be attained by restructuring the model.
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Discard polynomials
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parameter space.

Normalize state variables
with respect to initial
values.

:

Construct extended
output function.

:

Algebraically invert the
extended outputs to
obtain the states.

:

Replace normalized
states and derivatives
with outputs.
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4 Conclusions

e New method usually faster than
Ritt’s algorithm.

e Can handle larger/more non-
inear systems using the same
resources.

o Automatically detects depen-
dence on initial conditions.
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system with respect to
parameters.
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