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Smart diary studies
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Workpackage 2 — smart data in diaries
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Structure of Smart Survey Implementation

* Workpackage 1: coordination

* Workpackage 2: Methodology

* Workpackage 3: IT/microservices
* Workpackage 4: Business process

* Workpackage 5: legal/ethics
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WP 2: Methodology

Task 1: How do we recruit
respondents successfully for
smart surveys?

Task 2: How should we use
Machine Learning to use smart
data successfully?

Task 3: Issues of User
Experience & User interaction.
How do we let respondents
interact with smart data?

Task 4: How do we combine
data from smart surveys with
traditional data (web or paper
diaries)?



Workpackage 2: Methodology

Deliverables on CROS:

https://cros.ec.europa.eu/book-page/smart-surveys-wp-2-methodology

Results today based on
1. Field experiments in Norway, Belgium, Germany, France

2. User-tests in Italy, Germany, France, the Netherlands, Norway,
Belgium


https://cros.ec.europa.eu/book-page/smart-surveys-wp-2-methodology

Task 1: Recruitment for Smart Surveys

» Success of smart surveys highly depends on participant commitment

* Aim: ensure participation of sample close to population to obtain reliable and
valid data for official statistics in Europe
* Goal: refining and improving recruitment strategies for smart surveys

* Simplifying data collection by utilizing smart features for documenting daily activities
or scanning receipts - reducing effort required for participation

* But mentioning of smart features may raise privacy concerns

10



SS| project — Large Field Tests

S I E i tal
Country Survey Field period , ampre xperimenta
size (gross) approach
S itat
Belgium | 'me Use survey Apr-June & 6,313 Mli)rgsillenx\;:o;itlog’s
5 (7- and 2-day diary) Sep-Dec '24 ’ )
follow-up
Household Budget
G Nov-Dec '24 7,049 S invitati
ermany Survey (14-day diary) ov-Dec urvey invitation
Household Budget CATI it t,
Norway N 18 Apr-May '24 1,973 recruitmen

Survey (7-day diary)

Download platform
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Participation Rates

App
G B -
ross .Compl.eted reak download Break-off rate Response
Country sample interviews offs Rate 1
rate (BOR; %) o
(n) (n) (n) (ADR: %) (RR1; %)
_ 1,269 (7d) 282 93 9.5% 76.9% 2.2%
Belgium
5,044 (2d) 1182 420 10.7% 78.1% 2.3%
Germany 7,049 1262 152 5.6% 68.3% 1.8%
Norway 1,973 444b 66 25.3% 11.2% 22.5%

aCases in Belgium and Germany were counted as completes if activities or expenses were entered on all days of the diary.
bCases in Norway were counted as completes if expenses were entered on at least one day of the diary.

I + P + Roqo

ADR =
(I+ P)+(R+ NC +O)+(UH +UR + UO)

BOR=1 -

I

RR1 =

I+P+ Ryyo

4

I+P)+ R+ NC +0)+ (UH + UR + UO)
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Results: Recruitment Experiments

* Belgium
* Letter design: n.s.
* Mode flexibility in follow-up: n.s.

* Germany
* Letter stressing effort reduces download rate
* Mentioning camera function: n.s.

* Norway
* CATIl interviewers increase starting and finishing rate

* Type of download link: n.s.
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Results: Participation Bias in Belgium

Gender: m
Gender: f

Age: 18-24

Age: 25-44

Age: 45-66

Age: 67+
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Results: Participation Bias in Germany
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Gender: m

Gender: f

Age: 18-24

Age: 25-44

Age: 45-66

Age: 67+

Nationality: Norwegian
Nationality: Not Norwegian
Education: low
Education: medium
Education: high

Education: unspecified

Results: Participation Bias in Norway

——- —e— CATI

N e~ no CAT

-10 0 10 20
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Large Field Tests: Discussion & Conclusion

* Recruitment for smart surveys extremely difficult if no interviewers used
» Use of CATI interviewers significantly increases the starting and finishing rate in
Norway
* Relatively consistent non-participation bias regarding gender, age, nationality, and
education across all three countries
* CATI reduces education bias in Norway

* Manipulations in the invitation letters had very little effect
 Stressing effort in invitations should be avoided (Germany)

20



Methodology and usability

* Quality of images not a big problem

* Respondents can take pictures
 Common issues like wrinkles, lack of contrast not a big problem

* OCR works well

 Which lines on receipt are relevant? an issue

* See practical examples

* Need for training of Al model so it recognizes the structure per shop
e +- 300 receipts per big shop

* Focus on supermarkets in project

22



Practical issue example: discounts

:;i Nutri-boost discount milk

KORTING NUTRI-BOOST
Name of expense item
g ) ‘ ) KORTING NUTRI-BOOST
. Nutri-boost discount on broccoli
Type of expense item
S, R . .
_ Total Nutri-boost discount on ticket... it G asipaiie Ria
return item

0

..included as expenditure

o ‘ ) 1



Practical issue example: VAT

Personal data blacked out
3-digit prices are recognized as

thousands
Name of expense item
betw
Total sum of 66.39€ (not
shown on receipt) is L
calculated without VAT e el U
in microservice Retrn o cxense e hin  Dhevad iy P
Respondent needs to add i Sdsamadea o 08¢
VAT manually Keeg tem prrvate

dncard itom from hounehold budget
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CoiCop matching

* The texts extracted from receipt need to
be matched to a product category
* E.g. “milch 1 liter ProB” = “fresh milk”

How to do this?

e String matching

* Problems with new/changing products

* Good option do to this all in post-
processing

input

stringsim matching

¢ k str_split matching

manual string

NSI-Coding
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Usability testing — Receipt Scanning

Respondents expect Future challenges lie with
* areceipt scanning microservice * training microservice

* processing time to be fast * dealing with steep learning curve
* processed data to be very accurate * communication with respondents

Respondents do not expect

e to commit (correct data)
* to classify expenses
* to provide additional context

* to read many notifications

adding and training classification algorithms

alternatives for paper receipts (digital)
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France: TUS differences in total sleep duration

311 X 2 respondents Differences within 311 pairs
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duration

TUS differences in total sleep duration

311 X 2 respondents Differences within 311 pairs
g ° » 28% of internet-responders < 5hrs
g . sleep between 4am and 4am
2 - .
s | o 5 » 14% of paper-responders < 5hrs
B Bl § sleep between 4am and 4am
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duration

TUS differences in total sleep duration

311 X 2 respondents Differences within 311 pairs
g ° » 28% of internet-responders < 5hrs
g . sleep between 4am and 4am
2 - .
s | o 5 » 14% of paper-responders < 5hrs
B Bl § sleep between 4am and 4am

______________ 1| Possible explanations

* Mode differences in missing
data

* Interviewer effects

« Can be corrected in post-
processing

Web - Paper, duration
0
|
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a
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sl
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TUS differences in other duration

Crossover-based e.g. “on web more
constant effect time on sociability”

P | and physiological
time

Working and studying [EEYHD
71163
I 4 0; 8]

25 117,331
s1064;-38]
20(27;-14]

Note: * p <.05
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Overall conclusions
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Recruitment to smart surveys very difficult without interviewers

Bias along lines of traditional digital divide

ML and processing works with good input data (receipts or GPS data)

Need for country-specific model/training (HBS)

Smart microservices also needs to be clever

Smart microservices lower respondent burden but not complexity of
survey

Task4 | Task3 | Task 2 | Task 1

Large measurement differences between modes

Likely a combination of causes
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