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Motivation of the Study

• Knowledge graph question answering (KGQA) system can provide significant benefits 
when integrated into LLMs by improving reasoning capabilities and reducing 
hallucinations.
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– heavy computational resources

– struggle to handle distribution shifts caused by evolving user data



4/15

Motivation of the Study

• Knowledge graph question answering (KGQA) system can provide significant benefits 
when integrated into LLMs on mobile devices by improving reasoning capabilities and 
reducing hallucinations.

• However, current systems are not suitable for mobile deployment.
– heavy computational resources

– struggle to handle distribution shifts caused by evolving user data

• proposed framework: MobileKGQA
First on-device KGQA framework enabling efficient computation and 
distribution shift adaptation !
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Limitations of  Previous Methods
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Limitations of  Previous Methods

• Recent on-device LLMs (e.g., MobileLLM1 ) typically have sub-billion parameters.

• In contrast, KGQA systems require significantly larger models. 

1. Liu, Zechun, et al. "Mobilellm: Optimizing sub-billion parameter language models for on-device use cases." Forty-first International Conference on Machine Learning. 2024. 
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Limitations of  Previous Methods

• Recent on-device LLMs (e.g., MobileLLM1 ) typically have sub-billion parameters.

• In contrast, KGQA systems require significantly larger models. 

• Training-free approaches suffer from high latency due to extensive inference.

1. Liu, Zechun, et al. "Mobilellm: Optimizing sub-billion parameter language models for on-device use cases." Forty-first International Conference on Machine Learning. 2024. 
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Proposed Solution 1 – efficient KGQA system based on hash codes

• We propose a method that transforms the information of nodes and relations in a graph database 
into hash codes for storage.
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Proposed Solution 1 – efficient KGQA system based on hash codes

• We propose a method that transforms the information of nodes and relations in a graph database 
into hash codes for storage.

• This design provides two key advantages for KGQA systems:
– Enables significantly faster search and information retrieval

– Requires minimal additional storage due to binarization

1) https://microsoft.github.io/graphrag/
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Proposed Solution 1 – efficient KGQA system based on hash codes

• We propose a method that transforms the information of nodes and relations in a graph database 
into hash codes for storage.

• This design provides two key advantages for KGQA systems:
– Enables significantly faster search and information retrieval

– Requires minimal additional storage due to binarization

1) https://microsoft.github.io/graphrag/

How should we train the hashing module ?
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Proposed Solution 1 – efficient KGQA system based on hash codes

• Derivation of loss function
– If hashing is defined as a composition of a dimensionality-reduction mapping 𝝓 and a binarization mapping 𝝍,

the objective is to maximize the mutual information 𝑰(𝒛, 𝒉) between the original embedding 𝒛 and the hash code
𝒉, thereby minimizing information loss.

1) https://microsoft.github.io/graphrag/
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Proposed Solution 1 – efficient KGQA system based on hash codes

• Derivation of loss function
– If hashing is defined as a composition of a dimensionality-reduction mapping 𝝓 and a binarization mapping 𝝍,

the objective is to maximize the mutual information 𝑰(𝒛, 𝒉) between the original embedding 𝒛 and the hash code
𝒉, thereby minimizing information loss.

1) https://microsoft.github.io/graphrag/

dimension reduction binarization

log-ratio loss
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Proposed Solution 2 – stepwise annotation generation

1) https://microsoft.github.io/graphrag/



15/15

Experiment

• Q1) Does the proposed hash code–based KGQA system effectively
reduce computational cost and improve the performance?
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Experiment

1) https://microsoft.github.io/graphrag/

• Q2) Does the proposed annotation generation method enable effective handling of distribution shift?
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