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GRADIEND enables targeted feature learning

GRADIEND GRADIent ENcoder Decoder
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GRADIEND as encoder-decoder network
with 

 
tanh ensures encoding in 

 is a scalar feature value

Learn  such that 
 are learnable parameters

GRADIEND model update

   

  learning rate controlling the update strength
  feature factor controlling the feature direction 

GRADIEND Mathematical Breakdown
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Gender classes are consistently separated 
across models

Separation holds across diverse architectures

Neutral inputs remain distinct from the feature 
classes

GRADIEND Encoder Learns the Targeted Feature
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Encoded gender value



Race and Religion Extend to Non-Binary Features
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GRADIEND is trained for pairs of feature classes 

Results shown for BERT base for readability; the same pattern holds across models.



Decoder converts feature 
signal into a model update

Update parameters selected 
via grid search
Debiasing maximized while 
preserving language 
modeling performance

GRADIEND Enables Controlled Model Rewriting
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GRADIEND is strongest weight-changing  
approach for gender debiasing 

Language modeling performance remains 
close to the base model

Models are sorted by the Mean column of proportional debiasing ranks. and PP indicate debiasing 
variant using weight modification and post-processing, respectively. Best variant type marked with a blue    . 

GRADIEND for model rewriting



GRADIEND: Feature Learning in Neural Networks 
Exemplified through Biases 

GRADIEND learns a targeted feature neuron from model 
gradients and decodes it into controlled model updates

Demonstrated for social debiasing: gender, race, and religion

https://github.com/aieng-lab/gradiend-bias


