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Extracting Knowledge on Protein-Protein
Relationships Using Latent Topics of Literature

TaTsuva Asof! and KoJi Ecuchif?

Recently, technologies for organizing knowledge accumulated in a growing
number of digitized documents and for generating potential hypotheses have
been highly requested, such as in biomedical fields. For these objectives, we
investigate applying statistical topic models to predict relationships between bi-
ological entities, especially protein mentions. A statistical topic model, Latent
Dirichlet Allocation (LDA) has not been investigated for such a task. In this
paper, we apply the state-of-the-art Collapsed Variational Bayesian inference to
estimating the LDA model, and compared it with the LDA model estimated via
Collapsed Gibbs Sampling and probabilistic Latent Semantic Indexing (pLSI)
from the viewpoints of test-set log-likelihood, classification accuracy and rank-
ing effectiveness. We demonstrate through experiments that the Collapsed
Variational LDA gives better results than the others, especially in terms of
classification accuracy and ranking effectiveness.
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Fig.1 The graphical model of LDA.
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Fig.2 Per-word test-set log-likelihood over GENIA collection.
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Table 3 Classification accuracy.

CVB-LDA | CGS-LDA | pLSI
K=10 0.6310 0.6318 0.6075
K=50 0.6434 0.5359 0.5829
K=100 | 0.6383 0.5669 0.5648
K=300 | 0.6317 0.5504 0.5293
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Table 4 Average precision.

CVB-LDA | CGS-LDA | pLSI
K=10 0.6651 0.6745 0.6347
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K=100 | 0.6904 0.6443 0.5606
K=300 | 0.6877 0.6262 0.5308
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Table 5 The comparison result (the case of CVB-LDA).

K=10 K=50 K=100 K=300

Classification | Sim1l 0.6310 0.6434 0.6383 0.6317
Accuracy Sim2 | 0.6351% 0.6467* 0.6398™ 0.6305™
Average Siml | 0.6651 0.6895 0.6905 0.6890
Precision Sim2 | 0.6719* 0.6947* 0.6940* 0.6892
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Fig.5 Entity-entity network.
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