Contents
Preface ...... ... . xi
Output analysis for approximated stochastic programs ..... 1

J. Dupacovad

1. Introduction ......... . 2
2. Methods of output analysis .............. ... ... ... .. 4
3. Concluding remarks .......... ... i 22
References . ... 23

Combinatorial Randomized Rounding: Boosting
Randomized Rounding with Combinatorial Arguments ... 31
P. Efraimidis, P. G. Spirakis

1. Introduction ......... . 32
2. A Scheduling Problem ......... ... .. .. . 33
3. Rounding and Deviations ............. .. ... L. 36
4. Combinatorial Randomized Rounding .......................... 41
D, Analysis ... 42
6. Conclusions . ...... ... 48
7. Acknowlegements ...... ... ... 48
References . ... ... 49
Appendix ... 50

Statutory Regulation of Casualty Insurance Companies:

An Example from Norway with Stochastic Programming

Analysis .. ... 55
A. Gaworonski, K. Hoyland, P. de Lange

1. Introduction .......... . 56
2. Problem outline .......... . ... . 58
3. Model description ........ ... 61
4. Numerical analysis ............. i 71
5. ConclusSion . ... ... 81

References ... ..o 82



vi

Option pricing in a world with arbitrage .................... 87
X. Guo, L. Shepp

1. Introduction ............ . 87
2. Option pricing under the new model ........................... 90
References . ... o 94

Monte Carlo Methods for Discrete Stochastic
Optimization ........ ... . .. 97
T. Homem-de-Mello

1. Introduction ............ .. 98
2. Sample-path methods ......... ... ... ... . 100
3. Variable-sample methods ........... ... ... ... ... oL 109
4. Conclusions ... 116
References . ... 117

Discrete Approximation in Quantile Problem of
Portfolio Selection .............. ... ... .. ... 121
A. Kibzun, R. Lepp

1. Introduction ......... .. .. 122
2. Essence of the Stock-Exchange Paradox ....................... 122
3. Logarithmic and Risky Strategies ........... .. ... .. ... ... ... 125
4. Confidence strategy ........ ... 127
5. Discrete approximation of the quantile problem ............... 131
6. The simulation results ........... ... ... . 133
References ... ... 134

Optimizing electricity distribution using
two-stage integer recourse models ............... ... .. ... 137
W. K. Klein Haneveld, M. H. van der Vlerk

1. Introduction ....... ... 138
2. Contract with power plants ............ ... ... ... ... ... ... 140
3. Supply schedule for the next day .............................. 147
4. ConclusSions . ......oouuiiii i 152

References .. ... 153



vii

A Finite-Dimensional Approach to Infinite-Dimensional

Constraints in Stochastic Programming Duality .......... 155
L. Korf
1. Introduction ............ 155
2. The deterministic equivalent problems ........................ 158
3. Finite-dimensional duality and optimization ................... 160
4. Duality theorems in stochastic programming .................. 163
5. Analysis and solution techniques ............................. 164
References . ........ i 167
Non—-Linear Risk of Linear Instruments .................... 169

A. Kreinin

1. Introduction ....... ... ... 169
2. The Model ... 172
3. The Density Function pay ... 173
4. Extreme Points of the Density Function ....................... 176
5. Numerical examples .......... .. .. i 178
6. Conclusion ........... .. 178
References ... ... . 181

Multialgorithms for Parallel Computing:
A New Paradigm for Optimization ......................... 183
J. Nazareth

1. Introduction ........... .. 183
2. A New Paradigm for Optimization ............................ 186
3. CG Multialgorithms: An Illustration .......................... 193
4. Computational Experiments .......... ... ... .. .. ... . ..., 197
5. Discussion of the Multialgorithms Paradigm ................... 202
6. General Considerations ......... ... . ... ... . i, 208
7. CoNClUSIONS ...\ttt e 216
8. Acknowledgements ............ .. 216

References . ... 216



viil

Convergence Rate of Incremental Subgradient
Algorithms ........ ... . .. 223
A. Nedi¢, D. Bertsekas

1. Introduction ......... . . 224
2. Estimates for Convergence Rate of the Incremental

Subgradient Method ........ ... .. .. . 226
3. An Incremental Subgradient Method with Randomization ..... 243
References . ... 262
Transient Stochastic Models for Search Patterns ......... 265

E. Pasiliao

1. Introduction .......... .. 265
2. Problem description .......... ... .. 267
3. Closed network approximation ................................ 268
4. Open network . ... 272
5. Two-stage program ... 274
6. DISCUSSION ...ttt e 275
References ... 276
Value-at-Risk Based Portfolio Optimization ............... 279
A. Puelz
1. Introduction ......... .. i 280
2. VaR — Measurement and Validity ............................. 282
3. Var Based Model Forms ............ .. ... . L 284
4. Model Tests .. ... 290
5. ConclusSions . ... 297
6. Appendix — Solution procedures for the SP-A model .......... 298
References ... 300

Combinatorial Optimization, Cross-Entropy,
Ants and Rare Events .................. ... ... ............ 303
R. Y. Rubinstein

1. Introduction . ........o o 304
2. Estimation of Probabilities of Rare-Events
for Markov Chains . .......ou e 311

3. TSP, ASN and Rare-Events ............... ... ... ... ..., 318



1X

4. The Main Algorithm ....... .. .. .. . . 322
5. Quadratic Assignment Problem .............. .. ... ... .. ... 329
6. EXtensions ....... ... 331
7. Noisy Networks . ... 335
8. Numerical Results ........ ... ... 343
9. Concluding Remarks and Directions for Further Research ..... 357
References ... ... 358

Consistency of Statistical Estimators:
the Epigraphical View .......... ... ... ... ... 365
G. Salinetti

1. Introduction ... 365
2. Consistency of statistical functionals: a preliminary view ...... 367
3. Convergence of sets and epi-convergence of functions .......... 369
4. Weak convergence of probability measures and epi(hypo)-

COMVETZEIICE . . ettt ittt ettt et ettt e 371
5. Convergence of empirical processes, Glivenko-Cantelli

theorem and epi-strong law of large numbers .................. 374
6. Consistency of statistical estimators ........................... 377
References ......... i 381

Hierarchical Sparsity in Multistage Convex
Stochastic Programs ............. ... .. .. ... ... . 385
M. Steinbach

1. Introduction ...... ... . 385
2. Problem class ......... . 387
3. Interior point approach ........... ... ... ... L. 391
4. Tree-sparse solution algorithm ............. ... ... ... ....... 394
5. Local sparsity ....... ..o 401
6. ConcluSions . ...... ... i 406
7. Acknowledgements ........ ... .. 407
References ... ... 407
Conditional Value-at-Risk: Optimization Approach ...... 411
S. Uryasev, R. T. Rockafellar
1. Introduction ...... ... .. 412

2. Approach ...... ... 414



3. Key Formal Results ...... ... .. i 416
4. Application Examples ........... .. 419
5. Concluding Remarks ......... ... .. 431

References . ... 432



