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● How can we leverage existing data?

Offline 
Optimization
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What Makes Offline MBO Uniquely Challenging?
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● We can only estimate the objective 
function accurately within distribution.

● However, optimization inevitably requires 
going to out-of-distribution regions.

● Successful offline MBO algorithms find 
high objective points at the edge of data 
distribution.



Why Is Offline MBO Tractable?
● What prevents offline MBO from simply copying over the best design in the dataset?
● Many problems have compositionality:

○ The dataset contains optimal choices for all component, but not in combination.
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Why Is Offline MBO Tractable?
● What prevents offline MBO from simply copying over the best design in the dataset?
● Many problems have compositionality:

○ The dataset contains optimal choices for all component, but not in combination.
● Good algorithms learn to combine the optimal components.



Offline MBO Methods We Benchmark
● Search on learned objective

○ Gradient descent, REINFORCE, CMA-ES

● Bayesian optimization
○ BO-qEI

● Generative modeling
○ CbAS, Autofocused CbAS, MINs

● Conservative objectives
○ COMs
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Benchmark Tasks for Offline MBO
● Realistic: represent important applications
● Captures the core challenges of offline MBO

○ High dimensionality, sensitive objectives and heavy-tailed data
● Diverse in problems and domains
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● 8 Tasks from Biology, Chemistry, Robotics and Deep Learning
● Tasks with High-Dimensional, Discrete and Continuous input space
● Sensitive and Non-Linear Objective Functions
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● 8 Tasks from Biology, Chemistry, Robotics and Deep Learning
● Tasks with High-Dimensional, Discrete and Continuous input space
● Sensitive and Non-Linear Objective Functions

Significantly 
High-Dimensional!
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Performance Analysis: Aggregated

● Gradient-based MBO is surprisingly effective

● No single method works in all domains (yet)

● Nearly all methods fail in high-dimensional tasks



Thank you and looking forward to your 
algorithms on our benchmark!

Benchmark Paper


