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Objective

e Application and analysis of
LLM-based data augmentation to
create reading comprehension models

that are more robust to distribution
shifts

e To derive quantitative and qualitative
results to support our method as a
viable method for creating datasets

Methodology

Context (Generation

We generate contexts from SQUAD
dataset questions, creating informative,
consistent paragraphs for QA pair gen-
eration. Contexts are diverse, compli-
mentary, and under 250 words. We use
GPT-3.5 to answer specific questions
from SQUAD.

Question Answer Generation
We create QA pairs from generated
paragraphs using a 15 model trained

on SQUAD. QA pairs are filtered for

consistency.

Distribution Shift Datasets

e New Wikipedia dataset: Contains
newer QA pairs from Wikipedia
articles used by the SQUAD V1.1

dataset

e New York Times dataset contains
articles from New York times which

are then used to annotate QA pairs
in the same format as SQUAD

e Reddit dataset contains articles from
Reddit where the authors
concatenated each post’s title with its

body

e Amazon Product Reviews dataset
contains user generated product
reviews from the "Home and Kitchen'
category on Amazon

Contributions

e We propose a framework to
improve the distributional
robustness of reading
comprehension models.

e Through a thorough quantitative
evaluation, we evaluate the
capabilites of LLMs to generate
high quality synthetic data for
question answering tasks.

Data

Original Context

The American bison 1s a large bovid which inhabited much of western North America prior to the

1800s, living on the prairies in large herds. However, the vast herds of bison attracted market hunters,

who killed dozens of bison for their hides only, leaving the rest to rot. Thousands of these hunters
quickly eliminated the bison herds, bringing the population from several million in the early 1800s to
a few hundred by the 1880s. Conservation efforts have allowed the population to increase, but the
bison remains near-threatened.

Sampled Question

"What type of creature is the American bison?"

Prompt

Generate a paragraph that answers the following question: "What type of creature is the American
bison?"

Generated Context

The American Bison, often colloquially referred to as buffalo, is a North American species of bison
that once roamed across the vast expanses of the continent in large herds. These colossal creatures
are mammals, belonging to the family Bovidae, which includes other large, hoofed mammals such as
domestic cattle and goats. Adult bison are imposing creatures; they are known to stand up to 6.5
feet tall at the shoulder and can weigh over a ton, making them the heaviest land animals in North
America.They have a robust body structure with a large, muscular hump over the shoulders and a
shaggy, dark brown winter coat which gets lighter in the summer. Their large heads sport a pair of
short, sharp horns, used both for defense and in fights for status within the herd. Despite their bulk,
bison are surprisingly agile and fast, capable of reaching speeds up to 35 mph.The American Bison
plays a crucial role in maintaining the health and biodiversity of the prairie ecosystem.

Generated Questions

Q: To which species does the term "buffalo” colloquially refer in North America? A: American
Bison, Q: How does the American Bison use its horns? A: for defense and in fights for status within
the herd

Figure: Sample of data Generated using GPT-3.5 Turbo.
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Figure: Overview of our generation system. Our method creates a generated dataset which is then
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augmented with the real dataset to train a question answering model.

Results
Dataset SQUAD NewWiki NYT Amazon Reddit
Metrics F1 EM F1 EM Fl EM Fl EM Fl EM
Real data 904 83.0 894 792 864 76.1 799 664 80.1 67.1
Generated data 79.5 646 80.1 653 765 632 724 595 727 60.2

Real + Wiki-samples 934 852 893 773 794 78.1 764 666 78.8 632
Real + Generated data 92.7 84.7 91.1 804 889 793 803 67.1 81.7 68.7

Dataset

SQUAD NewWiki NYT Amazon Reddit

Metrics

F1 EM F1 EM F1 EM F1 EM Fl EM

Real + 50% Generated data
Real + 100% Generated data 92.7 84.7 91.1 804
Real + 200% Generated data

914 81.1 904 822 874 771 797 654 803 674
88.9 793 803 67.1 817 68.7

929 848 913 80.7 885 79.1 809 673 808 68.1

Dataset SQUAD NYT Amazon
Metrics F1 EM F1 EM FlI EM
Real data 904 83.0 864 76.1 799 664

Real + Generated data (Questions Only)
Real + Generated data (Contexts + Questions)

915 827 857 756 774 635
92.7 84.7 889 793 809 673

Figure: Results on SQUAD alongside four datasets (NewWiki, NYT, Amazon, and Reddit) with

natural distribution shift.

Key Takeaways

e Generated data using LLMs helps
with distributional robustness against
distribution shifts

e The best data mixture is a
combination of real and generated

data in a 50:50 split

e Context generation is key! Yields
improvements over additional
QA-gen and Wikipedia sampling
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