ACO algorithm

Balancing Input-Output
tables with Bayesian
Slave-raiding Ants

Rolando Gonzales Martinez

. Bayesian Institute for |

Research & Development




ACO algorithm

Balancing Input-Output
tables with Bayesian
Slave-raiding Ants

Rolando Gonzales Martinez

. Bayesian Institute for |

Research & Development




|-O Tables

- Ubiquitous In statistical
offices.

- Tend to be
‘unbalanced’ (row-sums and
column-sums are not equal).

- RAS Is normally used for

- balancing an [-O matrix.
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An artificial Ant Colony (ACO) algorithm based on
Bayesian slave-making polymorphus ants is
proposed for balancing an I-O matrix.

- The algorithm is inspired by the optimizing
behavior of ants.

- A Monte Carlo simulation experiment was
performed to compare ACO against RAS.

- An empirical application to Turkey's Input-
Output Table can be found in the paper.
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Biological
Inspiration

Ants find the optimal (shortest)
pathway between their nest and the
source of food

Double bridge experiment
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Double bridge experiment
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Slave-raiding behavior
(of slave-making ants)

Some parasite ants capture and enslave other
species of ants
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ACO algorithm

Step 1 (Slave-raiding ) Step 2

1.1. Optimal number of ants For an optimal ¢ and optimal 1,2, ..., s-iterations:
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1.2. Optimal size of ants (polymorphism)
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Monte Carlo
experiment
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Empirical application
to Turkey's I-O table
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Conclusions

- The ACO algorithms balances a
matrix directly, without a
predefined "optimal’ target vector.

- Monte Carlo experiments showed
that ACO is more efficient than

RAS when balancing a matrix,
even in the presence of noise.

- Slave-raiding ACO can be used by
statistical offices as an automated
algorithm to produce more timely
and reliable |-O tables.




ACO algorithm

Balancing Input-Output
tables with Bayesian
Slave-raiding Ants

Rolando Gonzales Martinez

. Bayesian Institute for |

Research & Development




