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A Lagrangean Relaxation for Portfolio Rebalance
Optimizing under Commission Fee

HIROSHI IBUKA," YASUNORI KATSURAYAMAft and TAKAHIRO OHNOft

The portfolio is the combinational holding of financial assets, and the review of the portfolio
by buying and saling the part of the assets of the portfolio in the investment horizon is called
portfolio rebalance. At the time of rebalance, the commission fee, which has piecewise-linear
convex property, is imposed for contract. For the formulation of the commission fee, integer
variables are needed. Then rebalance problem is formulated as (mixed) integer programing
problem. The problem is hard to solve when it manages more than thouthands of securities.
In this paper, we present a rebalance method under commission fee. The method is based on
the special structure of rebalance problem which allows the Lagrangean relaxation problem
to be decomposed into two easy disjoint problems. The effectiveness of relaxation is shown in
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numerical experiences.
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Table 2 Computational result.
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Table 3 Computational results with changing step-size (800 stocks).
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Fig.4 Results of rebalance to various step-sizes 8 (800 stocks).
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Fig.5 Portfolio after rebalance to various step-sizes 3 (800 stocks, best feasible solutions).
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Fig.6 Convergences of results to various step-sizes 8 (800stocks, best feasible solutions).
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Fig.7 Results of rebalance under commission fee or no fee (800 stocks).
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Fig.8 Results of rebalance under commission fee or no fee (800 stocks).
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