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Can You Hear Me, Loud and Clear?

Advantages and Limitations of Voice Recorded Speech to Text
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i CENTERDATA

research institute

Independent non-profit researchinstitute fordata collection
and applied research at the campus of Tilburg University

Currently~ 50 colleagues, plus a number of student assistants

Centerdata mainly works for

* the academic community

* policy makers / government institutions

* European Commission and EU surveys ESS, SHARE, EVS

&uyﬂ#
TILBURG # 3jj ¢ UNIVERSITY
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Centerdata’s core activities

Policy Research
& Analytics

ForecastLabour Market
(Education)

LISS a Y
e L.ODISSEI

Survey
Research

Data Science

Machine learning
Deeplearning
Text analytics
Data maturity
Data visualisation

Online (panel) surveys
Targetgroups
Experiments

Data dissemination

Consumer
T Research
Software Behavioural

Development Research
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by CENTERDATA

Statistics

Netherlands
Microdata

Whatis the LISS panel?

* Online longitudinal research panel on household level
* 7,500 panel members (16+) from 5,000 households
e Operational since 2007

Online surveys and experiments
* Panel members complete surveys every month
* About 60 minutes survey time per month

* Incentive of € 2.50 for 10 minutes completion time

Representative

* Probability based samples, drawn bij Statistics Netherlands (CBS)
* Loyal panel members: high response (70-80%), low attrition (10% yearly)
* Non-internet householdsincluded - simPC

* Scientific, policy or socially relevant research: non-commercial

Additionalunique features

* Panel management department: help and technical support
* Allcollecteddatain the LISS Data Archive

* LISS data can be merged with CBS microdata 12



Recruitment: sequential multi-mode strategy HEx

by CENTERDATA

5 euro pre-paid Recruitment

incentive — interview i

/\ About 10 minutes 10528 * 2 '
Unconditional ﬂ .
DSL and simPC

Letter and brochure

10 euro post-paid
incentive

Online and

B1 language level classicalapproach

Conditional: 10 euro
post-paid after
registrering

CAWI - CATI- CAPI,
follow-up CAPlen PAPI

0 weeks 2 weeks 4 weeks 6 weeks 8 weeks

Login email/letter Reminder CATI Reminder letter CAPI
email/card a» e o



Non-response patterns

e Similar

to those of other leading scientific panels

* Superior
to commercial access and volunteer panels

J/ nocoverage problems

/ no self-selection




Refreshment samples

2007

(pilot and main
random sample)

2009
(stratified)

2011

(random)

2013/2014
(stratified)

2016/2017
(stratified)

2019/2020
(stratified)

2022

(random, target
group-oriented
approach)

2023/2024

(stratified, target
group oversampled)

in close collaboration

with Statistics
Netherlands

5

Statistics
Netherlands




Attrition and refreshment (1)

LISS panel - attrition on panel member level
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m 5 Reshment sample 2013/2014

m 4 Reshment sample 2011
= 99 Split-off households

m 3 Refreshment sample 2009

2 Main recruitment 2007

m 1 Pilot study 2007

9 Reshment sample 2023/2024

8 Reshment sample 2021/2022

u 7 Reshment sample 2019/2020

M 6 Reshment sample 2016/2017



Attrition and refreshment (2)

LISS panel - Active number of households
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Use of the LISS infrastructure

1. Collection of new data

* proposals can be submitted throughout the year

* budgetrequired
e Callsfor free use, through ODISSEI

2. Use of existing data
* free of charge

* longitudinal core study and proposed studies, since 2007

10




Example of linking Core Study data

Health

List of concepts:

gu bjective health \_

eh;ltwe nealth

Life expectancy

I‘-«’Ien‘}ql Health Inventory
Lengtﬁ.\weight
Chronicyroblems
Impedim\gnt in activities
Mobility In‘gex

Health problems
Impediment In labour articipation
Tobacco, Alcohol, Drug usel

Medication use

Physical activities

Health improving behaviour
Preventive health care

Use of health care

Sight and hearing

Personality

List of concepts:

{

Happiness
Life satisfaction

|

~ .
S QSurvey attitude
~

—

Big Five personality™ <
~

~
SeTf—Es.tesm N
Mood S~
Need to evaluate ~~ _ -
Value orientation S <

Inclusion of Others in the Self
Social desirability

Affects

Meed for Cognition

N

~

N

—
—
—

~

Religion and

Ethnicity
List of concepts:

Religion

Religious upbringing
Religious affiliation

~

]

Religiosity

~
S \R\ellgmus orthodaxy

N
N

Erhn.!'cﬁp o

N

~
N

~

N
~
N

~ \

~ ~

Ethnic identification ™ ~ o - D

~

~
Nati?:nr"raliti
Origin TS
~

~
- ~
Language proficiency and use~

Social integration

and Leisure

List of concepts:

Social Integration
Satisfaction
Loneliness

Social contacts

Leisure

Satisfaction leisure

Social engagement

Volunteer aid

Time expenditure voluntary work
Cultural participation

Holidays

Sport

Media usage




The LISS panel

Vragenlijsten

Longitudinal .
Core Study Verbinderd
Surveys and L I S S o
experiments
panel
Innovative studies
Microdata Statistics EPEI Statistics
Netherlands (CBS) Netherlands

High-quality online research infrastructure for

the social sciences, availableto researchers
worldwide

Welkom Joris

Qver inflatie (ca. 1 min.)

Normen en waarden - deel 3 (ca. 3 min.,)

Ingrijpende gebeurtenissen (ca. 8 min,)

Wat vindt u van informatie over eten en drinken? (kort)
Hoe maken mensen keuzes? (ca. 8 min,)

Rol van politici (ca. 1 min.)

Nationaal Vrijheldsonderzoek (ca. 20 min.)

Uw persoonlijkheid (ca. 2 min,)

Vertrouwen in politiek en overheid (ca. 15 min,)




The ODISSEI LISS CfP

Longitudinal

Core Study
Surveys and i !
experiments LISS L
P panel ODISSEI o
Innovative studies
Microdata Statistics Ell;" Statistics
Netherlands (CBS) % Netherlands

ODISSEI LISS Call for Proposals

https://odissei-data.nl/en/

ODISSEI

~45 member organizations
Centerdata
Central planning bureau
NSCR, NIDI, PBL, SCP
Dutch universities
Nivel, eScience Center

Dutch Central Bank




125 jaar
Elh Centraal Bureau

Link to CBS microdata

Cijfers~  Arbeid eninkomen~  Economie~  Maatschappij~ Regio Overons

i Waar ben je naar op zoek? Q ] English

Home > Onzediensten > Maatwerk en microdata » Microdata: Zelf onderzoek doen

1 1
Longitudinal

Core Study LISSPANEL: procedure Lisspanel
| met CBS microdata

Deel deze pagina (BS Microdata Services faciliteert de mogelijkheid om door onderzoekers geselecteerde
Surveys and - dat, ld in het LISS l iemk lbaart k t (BS databestand
[in I ) fu ataverzameldin he panel anoniem koppelbaar te maken me atabestanden
over personen. Het (BS heeft daartoe een koppelbestand tussen de populatie van de LISS-

exp e rl m e ntS panel deelnemers en de persoonsgegevens van het CBS beschikbaar in de Remote access/
pane[ Onsite. Via deze koppeling kunnen data uit het LISS panel gebruikt worden in een
microdataonderzoek bij het (BS. Panelleden die bezwaar hebben gemaakt tegen een
koppeling met (BS data zijn uiteraard niet in het koppelbestand,
LISSKoppelbestandrespondenten, opgenomen. Dit bestand is gesorteerd op

Innovative StUdieS Nomem_encr_crypt.
Downloads
E b PDF - Procedure lisspanel CBS
Microdata Statistics Statistics See website CBS (for now in Dutch, but contact LISS if you need help):
Netherlands (CBS) Netherlands https://www.cbs.nl/nl-nl/onze-diensten/maatwerk-en-microdata/microdata-zelf-

onderzoek-doen/microdatabestanden/lisspanel-procedure-lisspanel-met-cbs-microdata

All data collected in the LISS panel can be linked to register data available
at Statistics Netherlands (CBS, Remote Access)

Already used in studies on income, assets, and pensions, e.g.
De Bresser, J. and M. Knoef (2015). Can the Dutch meet their own
retirement expenditure goals?, Labour Economics, 34, 100-117.

Zimpelmann, C. (2021). Stock Market Beliefs and Portfolio Choice in the
General Population, Discussion Paper Series — CRC TR 224, DP No. 258,
University of Bonn and University of Mannheim.

Other sources: e.g., weather data (KNMI


https://www.cbs.nl/nl-nl/onze-diensten/maatwerk-en-microdata/microdata-zelf-onderzoek-doen/microdatabestanden/lisspanel-procedure-lisspanel-met-cbs-microdata
https://www.cbs.nl/nl-nl/onze-diensten/maatwerk-en-microdata/microdata-zelf-onderzoek-doen/microdatabestanden/lisspanel-procedure-lisspanel-met-cbs-microdata

Annual open ODISSEI LISS calls  C...

EPE] LISS Since 2018

Pahe! * Yearly 30-40 proposals
* 42 proposals granted
* 2 ad-hoc Coronaproposals

Microdata Access Grant (MAG)
2024 call guidelines

Apply for the MAG

Seven projects awarded Microdata Access Grant (MAG) 2022 Exa m ples

The Microdata Access Grant provides free access to CBS Microdata for a selection of projects of researchers
working at an ODISSEI member organisation. In the 2022 round of the MAG call, seven projects were awarded
Read more about the projects here

LISS Grant 2021 awarded to nine researchers

°
The results of the LISS Grant 2021 are in. Proposals from nine researchers at ODISSEl member organisations were L I S s d a t a Y n l
awarded the grant
@ @ Home Thearchive Publications Browse~ Logi

The effects of spatial planning policy: the case of VINEX LISS PANEL

What can we learn about Dutch residential planning policy from past experience? In cooperation with Utrecht The LISS panel s the high-quality online research infrastructure in the Netherlands. Represententative of the Dutch population. All data obtained by
studies in the LISS panel are published in the LISS Data Archive and are available to academic researchers and policy makers.

4 University, the Netherlands Environmental Assessment Agency (PBL) is researching the long-term effects of the

VINEX policy.

CBS Microdata Information Event — 23 March ARG e

- - Browse studies and download datasets collected from over
Would you like more information on the possibilities of working with CBS microdata? On Tuesday, 23 March from 5000 oIS o et oo L AR

14:00 to 16:00, ODISSEI is organising a CBS Microdata Information Event that..

LISS Browse publications based on data collected through the LISS
publications pand]

complete online surveys every month

Enter archive

View publications



https://odissei-data.nl/en/category/research/

LISS Data Archive

Home The archive Publications Browse > Login Q

LISS PANEL

The LISS panel is the high-quality online research infrastructure in the Netherlands. Represententative of the Dutch population. All data obtained by
studies in the LISS panel are published in the LISS Data Archive and are available to academic researchers and policy makers.

More about LISS »

LISS DATA ARCHIVE PUBLICATIONS

L I S S Browse publications based on data collected through the LISS
publications panel

Ll S S Browse studies and download datasets collected from over
datz archive 5,000 households, comprising 7,500 panel members who
complete online surveys every month.

Enter archive View publications

All data are easily available at no costthrough the

LISS Data Archive: https://lissdata.nl

* Morethan 8,000 researchers

* Overa 1,200 publications based on LISS data

* Including about 700 articles in peer-reviewed journals and
over 60 Ph.D. theses

LISS data archive - user statistics

Number of users per user type

User type ® Student @ Researcher @Professor @PhD student @Other

Total number of registered users per year

User type @ Student

LISS data archive - publication statistics

Number of publications per year

2008 2009 2010 20m 2012 2013 2014

3517

Number of users

1,247

Number of active users

Number of users per country

(©) ® =
Y i
09 8
@ ~DROPA
S
e8] o © @ P
fantisch o ®
Ocea @ O® (2] @
°eq - o ©
o @ 2
AFRIKA (@)
@ o0 €
@
ZUID-AMERIKA ot
Ocea
@
@O o)

1,340

Number of publications

7 2018 29 2020 201 2022 2023 2024

Type ® Article ®Bachelor Thesis ®Book ®Book chapter ®Master's Thesis @PhD Thesis ®Report ®Waorking paper


https://www.dataarchive.lissdata.nl/

Research in the LISS panel

Use of the infrastructure

17



Research in the LISS panel LISS

panel

Annuallongitudinal Open for reseachers Innovative studies
LISS Core Study collecting new data
since 2007
Budgetrequired
Under Centerdatamanagement ODISSEI LISS Call for Proposals

2 Health ‘\
ODISSEI

3 Religion and Ethnicity

4 Social Integration and Leisure Cross-sectional study Longitudinal study

Data collected at one point in time Data collected repeatedly over time —

5 Family and Household ]

ey
6 Work and Schooling HHHH @

Tij stbesled gs-

7 Personality

8 Politics and Values
9 Economic Situation: Assets
10 Economic Situation: Income

11 Economic Situation: Housing



What is Speech to Text
in online surveys?

Open-ended survey questions
* respondents answer by voice
* microphone (cary

Automated Speech Recognition (ASR)
* transcribing audio to text
* Storing raw audio files (optional)

) L_E,g -DT

 Advantages and limitations

 two S2T studies in the LISS panel

1. Randomized experiment (Meitingeretal., 2024)
* voice * text-response
* respondent preference & experience
e accuracy and validity of ASR

2. Quasi experiment (vandenHeuveletal., 2023)
* voice * text-response
* voiceresponse >text-response
e qguality and usability of audio and ASR




Advantages

of Speech to Text in online surveys




Amount of &
Words 70

Advantages

Amount of

Letters f 133,2

Potential reduction of survey time (Revilla et al., 2020)

Potentialimprovementof criterion validity (Gavras & Héhne, 2022) / Time used

in seconds

Automatic Speech Recognition (ASR) saves

100 150 200 250 300 350
budget andtime (Revilla and Couper 2021; Ziman et al. 2018) @ TEXT @ VOICE
n=437 n=407

Voice is valuable data source to measure
* Cognitivefunctioning

e Socioeconomic status

) o Tone

* Verbalreasoningabilities .
Language proficiency

* Emotionanalyses

Vocabulary
(van den Heuvel et al., 2023)

NLP

Topic modelling

400 450

image by Questfox

Sentiment analysis



Limitations

of Speech to Text in online surveys




Limitations (1)

Starter

* Response decrease & bias

available

* Willingness to participate

Microphone

* Technologicalilliteracy Microphone

tested for quality

e Technical constraints

Complete Interview

image by Questfox

* Practical constraints
* Server load Q
* Privacy and security

* Integrate S2T in survey software
* Technical integration

* Respondent usability




Limitations (2)

* Manual audio transcription (conversion to text) costly and

labor intense

* Automatic Speech Recognition (ASR)

* Accuracy ASR can differ, due to longer, shorter, missing or added text (Errattahi et
al. 2019; Ghannay, Esteve, and Camelin 2020)

* Word Error Rate (WER)
* Number of errors divided by answer length (kim et al. 2019; Tancoigne et al. 2022)

* The higher the WER value, the worse the transcription

* Validity ASR can change the meaning of transcribed words




ASR transcription example
“Wat eet u meestal tijdens de lunch?” (Dutch answer)
“What do you usually have for lunch?” (English translation)

Dutch answer English translation
Voice audio Ik eet meestal een wortel | usually eat a carrot

Transcription |k weet meestal een gordel | | usually know a seatbelt

| usually eat a carrot
For the sake of the argument... .
g | usually eat a rabbit

Low accuracy (higher WER value)

- Deteriorates validity (meaning) (Meitinger et al., 2024)




S2T Integration in the LISS panel - Questfox SaaS

LISS S2T flow logic S2T survey example: https://youtu.be/EHTR6mMyXB-0
LISS
Au;io-files
SFTP LISS Inform
respondent
‘. =
= 1

survey

response (:};zuestfox

‘ Informed J
consent

26


https://youtu.be/EH1R6myXB-o

First Speech to Text experiment in the LISS panel

Meitinger et al., 2024 What kind of questions?
RQ1: Does the accuracy of ASR transcriptions In general, howwould you rate the current state of the
differ by subgroups and context factors? economy inthe Netherlands?
1 Very good
RQ2: Does the validity of ASR transcriptions differ 2Good
3 Notgood, notbad
by subgroups and context factors? g
4 Bad
5 Very Bad

Subgroups: sex, age, education

. 99 Don’t know
Contextfactors: alone or not, background noise

Please explain why you selected [answer]

27



Fieldedin December 2020

* Experimentwith 3 conditions
* 5 min. survey

* Track C: only n=88 chose voice!

* Overall 76% response
~ 20% screened out
~50% completed

~ 8% voiceresponse

~ 5% usable voiceresponses

e Collectedaudio files:
~ 1,430

~ 1,000 good quality

Keep the noise down: On the performance of automatic
speech recognition of voice-recordings in web surveys

Katharina Meitinger, Sabien van der Sluis, Matthias Schonlau, 2024

written, voice or choice experiment N = 4500

A: WRITTEN RESPONSE ~ 20%

B: VOICE RESPONSE ~ 40%

C: CHOICE AOR B ~ 40%

TOTAL

SCREENDED OUT, TECHNICAL, REFUSAL

COMPLETED

VOICE RESPONDED

USABLE COMPLETED VOICE & TRANSCRIPTION

M invited response

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
1722
1908



Word Error Rate (WER) ranged
from O to 3.33

Average transcription WER was
0.20 (SD=0.36)

Which means that 20% of the
words would need to be altered
(via substitutions, deletions, or
insertions).

Frequency

Accuracy

130
100

a0

Histogram of Word Error Rate (Accuracy)

1 2

Word Error Rate

29



In 60.8% of the analyzed
responses, the meaning of at
least one word changed due to
the ASR transcription.

Responses with background

noise had 2.21-times higher
odds that the meaning of the
response changed than
responses without background
noise (p=.030).

Percent

Validity

100

a0

G0

40

20

Percent of Responses With Changed Meaning (Validity)

Weaning not changed Meaning changed

30



Main findings Meitinger et al., 2024

Response subgroups n=212
Background noise reduces 0 20 40 60 80 100 120

accuracy ~Yale Valldlty of ASR COMPLETED VOICE AND TRANSCRIPT

transcriptions. FEMALE

MALE

Validity improved when

HIGHER EDUCATION

respondent was alone vs not LOWER EDUCATION

alone (OR: 0.43, p=.017).

SMARTPHONE
PC/LAPTOP

No accuracy or validity

ALONE

differences across age, sex, NOT ALONE

education, device or location.

BG NOISE
NO BG NOISE

percent 31




Second Speech to Text experiment in the LISS panel

What kind of questions? Van den Heuvel et al., 2023

15 open-ended questions. Feasibility approach of CARI in CAWI

What are the most important characteristics of a  Speech and text input comparison

democracy according to you? Quality of audio and ASR transcriptions

Sentiment Analysis

What does marriage mean to you? Topic Modelling

32



Connecting Humanities and Social Sciences: Applying

Language and Speech Technology to Online Panel Surveys.
Henk van den Heuvel, Martijn Bentum, Simone Wills, Judith C. Koops, 2023

N =771

0 100 200 300 400 500 600 700 800 900

INVITED 20-49 YEARS OLD ‘
STARTED ‘ ‘ ‘ ‘ ‘ ‘

COMPLETED ‘ ‘ ‘ ‘

A: VOICE RESPONSE

B: WRITTEN RESPONSE ‘ ‘ ‘ ‘

Fielded in April 2021

SSHOC quasi-exp with 2 conditions
* N=771Iinvited
e 20-49yearsold

Response
* 631 (82%) started
* 486 (63%) completed

Response conditions
* 100 (21%) voice response

e 386 (79%) written response

Collected audio files

e 2379 audio files

* 1796 audio and matched transcription
* 7 hoursand 15 minutes of audio

33




Speech and text input comparison

Speech Kevboard
# responses 1,665 4,322
median # words 16 9

averace # words

max # words

total # words 43216 52.249

median # content words 13 6

average # content words 18.9 8.55

total # content words 30.539 36974
.76%

Table 1: Comparison of speech and keyboard mnput
modality for questionnaire answers.

Respondents provide longer
answers with Speech to Text

compared to keyboard input.

Modalities do not appear to
influence percentage of content

words.

- Talk more, but not more

actual content?




ALIdiO & ASR quality Almost 90% of recordings are good or

average acoustic quality, well suited
for ASR.

Label Frequency Percentaoe
Good

Questfox ASR outperforms the other

Average

engines by around 10 - 12%.

Table 2: Perceptual assessment of the audio recordings

Eventhough 90% of recordings are of

sufficient quality for ASR, the Word

Label WER | subs del Error Rate is 25%, indicatingthatthere

_ 2 _ . .
I Questiox AL R 1 4 is ample room forimprovement of the
34 34 14.51 17.12 2.71 .
OH 36.51 | 15.54 18.23 2.73 ASR engines.
PD 34.26 14.48 17.07 2.71
Table 3: Performance in Word Error Rate (WER) for the [SETITIENT EEREES e Beple Mee CUImE]

various 5peech Iﬁ‘CDgIllE;ETS.
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Discussion and take home messages

1. Speech to Text / ASR in online surveys is possible

2. Response bias
* unwillingnessto participate

* technicalinabilityorissues

3. ASR and audio quality
* accuracy and validity issues

* backgroundnoise and social context

4. Audio is valuable data source for researchers, but what’s in it for

respondents? = make it fun and offer an incentive!

5. What other (better?) S2T tools or methods are suitable for online surveys?

36



Joris Mulder —joris.mulder@centerdata.nl
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A CENTERDATA
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http://www.centerdata.nl/
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