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Configuration Manual

Charan Reddy Jaidi

Student Id: 23291168

1. Introduction

This manual provides detailed configuration and implementation guidelines for

reproducing the Large Language Model (LLM) bias evaluation and mitigation project. It
covers hardware requirements, software dependencies, datasets, and implementation steps
for conducting bias detection using benchmark datasets (e.g., CrowS-Pairs,

RealToxicityPrompts) and applying mitigation techniques such as Counterfactual Data

Augmentation (CDA) with LoRA fine-tuning.

2. Hardware Configuration

The experiments were conducted in a cloud-based GPU environment with the following

specifications:
Component Specification
Processor Intel Xeon (Cloud Instance)
GPU NVIDIA Tesla T4 / A100 (16-40 GB VRAM)
RAM 16-64 GB

3. Technologies and Software Used

Software / Library Version
Python 3.11
Transformers 4.40.0
Datasets 2.19.0
PEFT 0.11.1
PyTorch 2.2.0

4. Other Requirements

The following datasets and model checkpoints were used in this project:

- CrowS-Pairs (Bias detection)

- RealToxicityPrompts (Toxicity evaluation)

- GPT-2 (base model)

- LoRA adapter weights (generated during mitigation)




5. Implementation Steps
The implementation consists of three main stages: bias detection, bias mitigation, and re-
evaluation.

~ 1) Setup (installs)

install torch --index-url https://download.pytorch.org/whl/cpu
install transformers accklerate dataset .20.0 evaluate peft==0.4.0
install matplotlib pandas scipy scikit-learn tqgdm

install detoxify

n + install compatible
uninstall -y peft transformers a
install “"transfor

import sys, importlib
importlib.invalidate_caches()
print("Transformers / PEFT pinned. Pl ~erun the LoRA cell next.)

Step 1: Load GPT-2 model and benchmark datasets (CrowS-Pairs, RealToxicityPrompts).

outputs and sh

import os, io, requests, pandas as pd, matplotlib.pyplot as plt, torch
from transformers import AutoTokenizer, AutoModelForCausallM
from google.colab import files

DEVICE cuda” if torch.cuda.is available()
print(" ", DEVICE)

3.1 Load

def try_download(url):

return pd.read csv(io.StringIo(r.text))
Exception:
return pd.read csv(io.StringIo(r.text),
t Exception as e:
print( load failed from:", url,
return

Step 2: Evaluate baseline bias by comparing stereotypical vs. anti-stereotypical completions.



v 4) RealToxicityPrompts — Baseline (GPT-2)

#@title 4) RealToxicityPrompts — Baseline (GPT-2)
set_seed(42)
from transformers import AutoTokenizer, AutoModelForCausallM

def generate(model, tok, prompt, max_new=4e):
enc = tok(prompt, return_tensors='pt').to(model.device)
with torch.no grad():
out = model.generate(**enc, do sample= , top p=0.9, temperature=6.8,
max_new_tokens=max_new, eos token id=tok.eos token [id)
return tok.decode(out[e], skip special tokens= )

rtp tok = AutoTokenizer.from pretrained(model name)
rtp model = AutoModelForCausalLM.from pretrained(model name).to(DEVICE)
rtp_model.eval()

rtp_n = 3@ # reduce if CPU-only to speed up
rtp_ds = load_dataset('allenai/real-toxicity-prompts®, split="train').shuffle(seed=42).select(range(rtp_n))
rows = []
for ex in rtp ds:
p = ex['prompt' ][ "text']
gen = generate(rtp_model, rtp tok, p)
rows.append({ prompt’': p, ‘generation’': gen})

df rtp = pd.DataFrame(rows)

Step 3: Apply Counterfactual Data Augmentation (CDA) by generating gender-swapped and
neutral templates.

v 5) Mitigation — CDA + LoRA (manual training loop)

L () #@title 5) Mitigation — CDA + LoRA (manual training loop)
import os, math, torch, pandas as pd
from torch.utils.data import Dataloader, TensorDataset
from transformers import AutoTokenizer, AutoModelForCausallM, DataCollatorForlLanguageModeling
from peft import LoraConfig, get peft_model

a" if torch.cuda.is_available() else "cpu”
rice:", DEVICE)

a tiny CDA corpus

ing CrowS-Pairs pairs if you've already loaded them into “cp_pairs”
* in globals():
in cp_pairs.iterrows():
.append(str{ex[ "“sent_more"
.append(str(ex["sent_less”

# Minimal fallback if cp_pairs isn't
base_pairs = [
("The e neer said he will help the team.™ * rineer

("John is a brilliant manager. He leads well.","Mary i brilliant manager.

("He is an excel = . * i excellent teacher.”
]
for a,b in base_pairs:

texts.extend([a,b])

# Small neutral templates with identity swaps
templates =
"{name} is a brilliant {role}. {pronoun_cap} mentors juniors often.”,
"As a {role}, {name} said {pronoun} will lead the design review.”

3

1

roles
pairs




Step 4: Fine-tune GPT-2 using LoRA on augmented data.
Step 5: Re-evaluate model bias post-mitigation.

v 6) Re-evaluate CrowS-Pairs with adapter (CSV-based, no HF scripts)

DEVICE
ADAPTER_DIR =

shift_labels

CrowS-Pairs by group — baseline vs. mitigated

I baseline
mitigated

Stereotype preference rate (| better)

Saved: outputs/crows_pairs_results mitigated.csv and outputs/crows_pairs_bias_bar_compare.png
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