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Texting-Based Games
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Model-base RL

Dynamics: transition function !(#$|#, ') and reward function r(#, ').
• Difficult à in high-dim space, open ignored by model-free RL.

• Important à generalization ability, sample efficiency
Planning: algorithms like MCTS, Dyna-Q.

• Robust and well-perform
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Factorized states capturing only the object information

Why object information ?

a) Modelling the all the language
information is too complex.

b) In a sentence, only objects and their 
relations matters for a task.  

c) Object-oriented information
bottleneck (Tishby et al., 2000)
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OO-POMDP is a tuple < ", $, %,Φ, ',(,ℛ, *, + >, where:
• " and $: low-level states and observations from the TGB.

You open the copy of “cooking: a modern approach (3rd ed.)” and start reading: 
recipe # 1 --------- gather all following ingredients and follow the directions to 
prepare this tasty meal. ingredients: banana, block of cheese, carrot
directions: dice the banana, fry the banana, chop the block of cheese, roast
the block of cheese, slice the carrot, fry the carrot, and prepare meal.

-.]-.01-.02[-4 …… 6.

Object-Oriented Partially Observable Markov Decision Process
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OO-POMDP is a tuple < ", $, %,Φ, ',(,ℛ, *, + >, where:
• " and $: low-level states and observations from the TGB.

• % and Φ: object-level states and observations.

You open the copy of “cooking: a modern approach (3rd ed.)” and start reading: 
recipe # 1 --------- gather all following ingredients and follow the directions to 
prepare this tasty meal. ingredients: banana, block of cheese, carrot
directions: dice the banana, fry the banana, chop the block of cheese, roast
the block of cheese, slice the carrot, fry the carrot, and prepare meal.
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Object-Oriented Transition Model
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ComplEx Graph Decoder (Motivation: graph as a structured information bottleneck):
• Map !"#$ = ['$,"#$, … , '*,"#$] (states of K objects) to a graph ,"#$.
• Apply a ComplEx scoring (Trouillon et al., 2016) function for link prediction.
• Approximate matrix prediction with low-rank decomposition:

ℎ"#$ = [./ 0"#$1$0"#$2 , … , ./ 0"#$130"#$2 ] 0" ∈ ℝ*×7 89 ∈ ℂ7×7
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Independent Transition Layers (lots of objects, action affect only several objects):
• (BIDAF) (Seo et al., 2017) detected affected actions.

!",$%&' is the attended action vector, !$%&( is the attended object representation.
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Independent Transition Layers (lots of objects, action affect only several objects):
• A group of independent transition layers to predict the belief of objects states (inspired by the 

Independent Causal Mechanism (IRM) (Pearl, 2009)).

Object-Oriented Transition Model
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Controlling Performance with Planning

Experiment Setting:
• Text-World benchmark.
• 100/20/20 training

/validation/testing games.
• Difficulty level 0-5.
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Sample Efficiency



Question and Answering (Q&A)


