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ASR as key technology in the field #2AI8|C

e Our project: Al-SIC, Al Enhanced Validation of Survey
Instruments!
e Goal: (Semi-) automated transcription and labeling of

interviews with german speaking children

e ASR is a promising technology to open up new data spaces
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'Funded by the DFG as part of the “New Data Spaces for the Social Sciences”
Program
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ASR Introduction #DAIS|C

Our ASR Pipeline

Reference
Manually created
— transcription
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Interview Audiosignal ASR model

Hypothesis Evaluation metrics
Transcribed text

Refine/ choose model

Own lllustration.
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Where we are #OAIS|C

Word Error Rate (WER) for LibreSpeech (Read English Speech)
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Source: https://awni.github.io/future-speech/.
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Current Limitations ®OAIS|C
WER (%) on VoxPopuli corpus for selected languages.
(Radford et al. 2022, p. 23)
Model Czech German English en_accented
Whisper tiny 73.5 27.4 11.6 18.8
Whisper base 54.7 20.6 9.5 17.5
Whisper small 28.8 14.8 8.2 19.2
Whisper medium 18.4 12.4 7.6 19.1
Whisper large 15.9 11.9 7.2 20.8
Whisper large-v2 12.6 11.2 7.0 18.6
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Applying ASR in the Social Sciences #DAIS|C

How can we know if ASR errors are acceptable for our task?
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Word Error Rate ®OAIS|C

_ (Substitution+ Deletion+ Insertion)
WER = Total Number of Words

System Transcription WER (%)
Reference Find me flights to London 0.0

ASR 1 Find the flights to London 20.0

ASR 2 Find me flights to Lisbon 20.0

WER calculated by equal weighting of word errors.

Peter Kannewitz, Nicolas Ruth — aisicresearch.github.io  Evaluating ASR for Social Science Research 6 of 12


aisicresearch.github.io

Ways to construct more meaningful evaluations #2AIS|C

1. Weighted WER
2. Semantically based Error Rates

3. Window based evaluation
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Strategy 1: Weighted WER #2AIS|C

e Semantic-WER (Roy 2021)

e rule based weights for S, D, |
e example rules for substitution:

e assign high error if reference is a named entity (e.g. London)
e assign low error if words are similiar to each other

e EmbER Embedding Error Rate (Roux et al. 2022)
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Strategy 2: Semantically based Error Rates

BERTScore (Zhang et al. 2020)

SemDist (Kim et al. 2021)

Aligned Semantic Distance (ASD) (Rugayan et al. 2023)
SeMaScore (Sasindran et al. 2024)

Country and Capital Vectors Projected by PCA
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Source: https://lovit.github.io/assets/figures/word2vec_country_capital.png.

Word Embeddings Concept
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Visually aided Semantic Evaluation

e Our proposal: Interactive analysis of errors?

Semantic similarity with context

Similarity

Index

*https://github.com/aisicresearch/semantic-asr-evaluation
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Visually aided Semantic Evaluation
e Our proposal: Interactive analysis of errors?

Semantic similarity with context

Original: i think it was the second week ?

Transcript: * **x *x *x the second week *

Similarity

0.4

0.2

Index

25

2https ://github.com/aisicresearch/semantic-asr-evaluation
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Lessons Learned ®OAIS|C

There is no one-size-fits-all method/criteria/metric!

What we propose for evaluating ASR in the Social Sciences:

1. Evaluate according to your task
2. Combine different error metrics

3. Interactively analyse classes of errors
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