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A Hybrid Optimization Framework Fusing Word- and Sentence-Level
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Abstract Word and sentence units are two granularities to characterize document information in automatic
summarization. Yet, few unsupervised studies take both factors into account due to the difficulties in fusing word-level
and sentence-level information from different semantic spaces. In this paper, we propose a hybrid optimization
framework to optimize word-level information while simultaneously incorporate sentence-level information as
constraints. The optimization is conducted by iterative unit substitutions. The performance on DUC benchmark

datasets demonstrates the effectiveness of our proposed framework in terms of ROUGE evaluation.
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Table 1 ROUGE scores for multi-document summarization task on DUC2003 dataset

DUC2003 R scores F scores

R-1 R-2 R-W-1.2 R-SU4 R-1 R-2 R-W-1.2 R-SU4

MEAD 0.3075 0.0695 0.1020 0.0848 0.3343 0.0759 0.1353 0.0990

ILP 0.3515 0.0840 0.1197 0.1115 0.3526 0.0844 0.1496 0.1124

LexPageRank 0.3268 0.0705 0.1078 0.0982 0.3582 0.0774 0.1439 0.1165

ClusterCMRW 0.3784 0.0947 0.1255 0.1263 0.3830 0.0958 0.1579 0.1291
. Submodular 03717 00893 01226 01219 03%6s 00904 0158 01249
LinearComb. 03540 0083 01200 0141 0352 0086 0150 01149

Our Model 0.3824 0.0952 0.1260 0.1299 0.3861 0.0960 0.1583 0.1323

#F 2 T DUC2004 ##EE&E % M ZE(E 5 H ROUGE 4
Table 2 ROUGE scores for multi-document summarization task on DUC2004 dataset

DUC2004 R scores F scores

R-1 R-2 R-W-1.2 R-SU4 R-1 R-2 R-W-1.2 R-SU4

MEAD 0.3316 0.0783 0.1004 0.0979 0.3668 0.0876 0.1357 0.1268

ILP 0.3619 0.0743 0.1121 0.1154 0.3601 0.0743 0.1438 0.1185

LexPageRank 0.3830 0.0920 0.1128 0.1048 0.3607 0.0755 0.1407 0.1202

ClusterCMRW 0.3829 0.0899 0.1179 0.1326 0.3760 0.0908 0.1517 0.1308
. Submodular 03935 00940 NS0 0133 0380 00943 0157 01340
LinearComb. 03509 00742 01122 0110 03607 0013 0149 01155

Our Model 0.3867 0.0946 0.1191 0.1347 0.3875 0.0948 0.1528 0.1352
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Fig.1 Parameter Tuning on DUC2004 dataset.
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