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What are computational strategies to mitigate race-based outputs 
in LLMs?
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• Machine learning models often reflect biases present in training data. 

• Models inadvertently learn and amplify these biases, leading to unfair 
or inaccurate predictions.

• The sheer size of datasets makes it impossible to manually check and 
correct every data point.

• This necessitates automated methods for debiasing datasets.
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What are computational 
strategies to mitigate 
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What is the application area 
in which I will ask and 
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Experimental Outline

• Objective: Improve worst subgroup performance for racial, 
protected, and underresourced groups using debiased fine-tuning.
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Experimental Outline

• Objective: Improve worst subgroup performance for racial, 
protected, and underresourced groups using debiased fine-tuning.

• Method: Apply data selection method (D3M-inspired) to balance 
training datasets.

• Expected Outcome: Boost accuracy in underperforming subgroups 
and achieve fairer, more robust models.
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Background
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How do we quantify dataʼs impact in training?

• Data attribution: the task of predicting model outputs/behavior 
at test-time as a function of the input training data.

• In other words:  What would happen if I trained the model on a 
given subset of my training set?



Background
• TRAK: data attribution method giving us coefficients (scores) to help 

identify examples that exacerbate discrepancies in group performance

• D3M: allows us to actually remove the examples and retrain on a 
dataset without the harmful examples
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group alignment score: the impact of 
training sample i on the overall 
worst-group performance

we set β = 1 (hyperparameter 
controlling the smoothness of the 

maximum)
loss of a base classifier θ(S) on group 

g (evaluated on the validation set)

the i-th coefficient for 
group g



TRAK: Tracing with the Randomly-projected After Kernel
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D3M: Data Debiasing via Datamodeling
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D3M: Data Debiasing via Datamodeling



• Given a training dataset Strain and a validation dataset Sval, produce a classifier f to 
minimize worst case loss over predefined subpopulations
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data distribution 𝒟 
over triplets (xi, yi, gi)

input xi ∈ X
label yi ∈ Y
subgroup label gi ∈ 
𝒢

set of distinct 
subpopulations in the 

data 𝒢

loss function that quantifies the 
error of the classifier f in 

predicting the label y for input x

(loss function is being 
evaluated conditional 
on the data belonging 

to subgroup gʼ)

D3M: Data Debiasing via Datamodeling
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Experimental Plan



Experimental Plan 

• Datasets: MIMIC-CXR (metadata) + MIMIC-CXR-JPG (images and 
CheXpert labels) + MIMIC-IV (demographic/racial data)

• Models: ResNet-9, ResNet-50

• Procedure: Break down 14 classes into binary datasets. Find the 
classes with the most discrepancies between groups. Train model - 
after 5 epochs training, apply 10 epochs of D3M + separately 10 
epochs of normal training (15 each). 
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Experimental Plan 
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Preprocessed various 
MIMIC data to produce 
dataset of images with 
chexpert labels and 
demographic data. 
Started with 10,000 
chest x-rays, reduced 
to 2,635 in PA position. 

Trained model with 15 
epochs 

Created 14 datasets 
(one for each CheXpert 
image class) to train 
models to predict 
yes/no if condition is 
present. Split into 
80:20 train:test. We 
chose ResNet-50.

Evaluated on test set 
and stratified by race. 
Compared 
performance between 
control and 
experiment.

Trained model with 5 
epochs, changed 
training data with D3M, 
trained for 10 more 
epochs (15 total)

Control

Experiment
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Results
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TRAK
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Worst Group Accuracies
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Worst Group Accuracies
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Cardiomegaly
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Support Devices
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Atalectasis
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Pleural Effusion
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Lung Opacity
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Worst Group Accuracies
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Quick note on D3M examples removed
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Analysis
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Analysis
• Did it work? D3M increased accuracy of some subgroups but 

decreased accuracy of others.

• Considerations: Dataset size, domain, type of classification.

• Purpose: The intended purpose of D3M in our context was 
specifically to improve accuracy of minority groups.
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Future Directions
• More data!  

• Error analysis - what examples contributed to misclassification, 
specifically for which race?

• Other tasks beyond chest x-rays



Thank You!
 

Huge thank you to Nigam!
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• Cuda

• Semaphore

• Not to use the login node

• Research Park

• Srun

• Importance of word choice

I learned SO MUCH this rotation!



Background
• TRAK: data attribution method giving us coefficients (scores) to help 

identify examples that exacerbate discrepancies in group 
performance

• D3M: allows us to actually remove the examples and retrain on a 
dataset without the harmful examples
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