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* 2.1

Dimension  Min Iter Avg Iter Max Iter Avg Val  Time
500 1 3 20 40.257 11.325
1000 1 3.6 22 90.331 11.732
1500 1 2.7 17 127.897  10.573

2000 1 1.9 8 184.021 9.832

3000 1 3.8 13 227.589 10.8

4000 1 7 25 308.998 12.11

5000 1 8.3 24 422.5 13

6000 1 6 19 525.336 15.4
7000 1 10 35 616.856  25.175
8000 1 4.5 6.6 709.325  29.496
10000 1 11 23 957.901  45.908

* 2.2

Dimension  Min Iter Avg Iter Max Iter Avg Val Time
500 1 4.6 38 32.158 21.221
1000 17 25.4 58 74.9 54.381
1500 1 324 63 108.286 74.02
2000 1 57.9 85 155.228 119.256
3000 1 7 112 220.045 272.054
4000 54 89.5 124 335.204 173.965
5000 87 100.6 143 399.587 210.368
6000 1 75.5 154 485.275 209.221
7000 1 87.2 167 604.851 312.876
8000 159 268.7 395 721.695 589.008

10000 365 397.8 447 900.874  1965.297
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A Linearizing Method for Distributionally Robust

Optimization Problem and Applications

JI YIiNG

(Academy of Fundamental and Interdisplinary Sciences,
Harbin Institute of Technology, Harbin 150080)

(E—mail: Jiying_1981@126. com)
LI Yuun LU PENGYU ZHOU YonaG

(School of Management, Harbin Institute of Technology, Harbin 150080)

Abstract This paper considers a special Max-Min problem that is the distributionally
robust optimization problem which is different from stochastic programming and robust op-
timization. In this kind of problem, the uncertain variable’s probability distribution often
can’t be accurately acquired but with some known information about its probability, such as
the first-order, second-order and support set information. Then the distributionally robust
optimization problem is to find the worst-case solution under all possible distributions. In
general to find the solution for this problem is NP hard. In this paper, we suppose a special
case where the decision-maker gets across some parts of information about the uncertain
distributions, for example the first-order, support set and affine first-order information. By
applying the duality of the semi-infinite programming, the distributionally robust optimiza-
tion problem can be equivalently reformulated as a linear optimization problem, and then
it can be solved by some well-established linear programming approach. To verify the effec-
tiveness of the method, we discuss an applications to portfolio management problem with

transaction costs.

Key words maxmin problem; distributionally robust optimization;

semi-infinite programming; uncertain conditions; portfolio management
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