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Regret Ratio Minimization in
Multi-objective Submodular Function Maximization

Tasuku Soma (Univ of Tokyo) w. Yuichi Yoshida

Submodular Maximization
f: 28 — R, submodular, C c 2

maximize f(X) subjectto X eC

Useful in Machine Learning, Social Science, etc.

Motivation
What if we have multiple submodular functions?



Issue :
Exponentially many Pareto optimal RN

solutions! = s
Our Approach

Choose k Pareto optimal solutions to minimize
“regret”.

Our Result
© Algorithms for minimizing regret ratio, given approx
algorithms for single-obj problems.

® Lower bound for regret ratio.
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A critical point of an intestinal dynamical
network and its association with aging in mice

DUAN Fang!, Shinji Fukuda?, and Kazuyuki Aiharal
linstitute of Industrial Science, the University of Tokyo

?Institute for Advanced Biosciences, Keio University




A Dynamical Network Biomarker (DNB) is a

biomarker consisting of multiple genes/proteins with possible
Interactions, that are selected based on their dynamics.

(L. Chenetal., Sci. Rep., 2012)
A
] \ Attractors '
High Cl s
Low Cl s
W
Schematic illustration Attractors

Proposed for genetic and biochemical studies for clinical usage
Detect THE PRE-DISEASE (tipping point) state
Heal before ill!

Core issue: How to find the leading network?



we proposed DNB Landscape method and Local DNB Index

to avoid the opening question of leading network and mapping the
landscape of DNB. The 3 components of Cl of node n were calculated
under reference network as follow:

SD,, : Average standard deviations of node and first-order neighbors.
Rin, : Average absolute PCCs between node and first-order neighbors.

Rout,, : Average absolute PCCs between node and random selected nodes

outside the network.
~ SD,Rin,
Rout,

Cl

n

® OO e O @
Nodes for calculate SD and Rin Three type of nodes selection method for calculate Rout



Average Cl of leading nodes
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Common Reference Network  Critical point of aging at 60 week

Average Cl of leading nodes

16 week B 24 week
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Average Reference Network  Critical point of growing at 20 week

Found the critical points of the aging process of mice by biochemical data of
blood and feces in mice. We linked the aging process and intestinal microbial flora.
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