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J » HARMONY

Harmony

Open source NLP/AI tool for psychologists

harmonydata.ac.uk
github.com/harmonydata/

Thomas Wood
40 Fast Data Science fastdatascience.com
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Harmony =

Harmony is an open source tool for psychologists to

use for free around the world o°
L)

, 00%50%¢"

Uses Natural Language Processing (NLP) .:.::::..:.:.:...:.:.:.:o.:,:..:,:c

[ 1 @ 0% 90,07, 0
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It's not a monetised product
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Python+R libraries

Wellcome funded



MEET THE TEAM

SECTION

Eoin Bettina Mauricio George Thomas John
McElroy Moltrecht Hoffmann Ploubidis Wood Rogers
Psychologist Psychologist Psychologist Psychologist Data science/software  Front end

Ulster University College Universidade University College Fast Data development
University London Federal de Santa London Science

Maria
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Jul 23, 2023 — Mar 27, 2024

Filters v  Q is:pris:closed Contributions to master, excluding merge commits

Clear current search query, filters, and sorts

il 00pen + 6 Closed

¥ Add topic strengths

#29 by woodthom2 was merged 2 weeks ago ) 9 of 12 tasks

1} Setup GitHub workflow
#27 by shahid-0 was closed 3 weeks ago

¥ Setup pyproject file ./

#26 by shahid-0 was merged 3 weeks ago 9 of 13 tasks

August

'E' omtarful
14 commits 3511 ++ 2044 --
¥+ broke down matcher function into smaller functions
#9 by EvewcCheng was merged on Dec 22, 2023

¥ parserfixesdec2023
#6 by woodthom2 was merged on Dec 11, 2023

¥ Improving pdf extraction x
#1 by woodthom2 was merged on Jun 26, 2023

e
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Examples of open
source projects
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GAD-7 Anxiety

Over the last two weeks, how often have you Not Several More Nearly
been bothered by the following problems? at all days than half every
the days day
1. Feeling nervous, anxious, or on edge
0 1 2 3
2. Not being able to stop or control worrying
0 1 2 3
3. Worrying too much about different things
0 1 2 3
4. Trouble relaxing
0 1 2 3
5. Being so restless that it is hard to sit still
0 1 2 3
6. Becoming easily annoyed or irritable
0 1 2 3
7. Feeling afraid, as if something awful

minnht hannan




-----------------------------------------------------------------------------

GAD-7 Anxiety gaeck's Anxiety Inventory

Over the 1ast two weeks. how often have You . | ;Numbr)ess or tingling
been bothered by the following problems? §Fee ling hot
; ' &
1. Feeling nervous, anxious, or on edge Unable to relax
2. Not being able 10 stop or control worrying 3 W ppening
:01zzy or lightheaded
3. Worrying too much about different things . ' gHeart pounding / racing
4. Trouble relaxing Unsteady
- -___jTerrified or afraid
5. Being so restiess that it is hard to sit stll Nervous
6. Becoming easily annoyed or irritable §Feeling of choking
' — iHands trembling
7. Feeling afraid, as if something awful 3
might happen Shaky / unsFeady
‘Fear of losing control
Column totals ~ » :Difficulty in breathing
Fear of dying
:Scared
:Indigestion

‘Faint / lightheaded
:Face flushed
‘Hot / cold sweats




A B C >
~ |Measure [~]Cohort [~]Age (Range) [*]Age (Year)|~|Low Mood

SF-36 (10 items) ALSPAC 20s 18 6. Have you felt downhearted anc
person

MFQ ALSPAC 20s 18 [1. T felt miserable or unhappy / 3.
felt happy

-ESF-35 (10 items) ALSPAC 20s 21 6. Have you felt downhearted anc
person

M!iQ ALSPAC 20s 21 1. | felt miserable or unhappy / 3.
felt happy

MFQ ALSPAC  [20s 22 1. | felt miserable or unhappy / 3.
felt happy

'Malaise Inventory (24-item version) NCDS 20s 23 3. Do you often feel depressed?

MFQ ALSPAC __ |20s 23 1. | felt miserable or unhappy / 3.

felt happy



Use Harmony for fast harmonisation across languages

GAD-7_Anxiety-updated_0.pdf - Q7
Feeling afraid, as if
something awful might
happen

GAD-7_Anxiety-updated_0.pdf - Q1

Feeling nervous, anxious, or
on edge

GAD-7_Anxiety-updated_0.pdf - Q3

Worrying too much about
different things

GAD-7_Anxiety-updated_0.pdf - Q4

Trouble relaxing

GAD-7 Portuguese - Q7

Sentir medo como se algo
horrivel fosse acontecer

GAD-7 Portuguese - Q1

Sentir-se nervoso/a,
ansioso/a ou muito tenso/a

GAD-7 Portuguese - Q3

Preocupar-se muito com
diversas coisas

GAD-7 Portuguese - Q4

Dificuldade para relaxar
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https://harmonydata.ac.uk/app

DEVELOPMENT OF HARMONY
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How does Harm

1.

3. Calculate the cosine similarity - -~ ~....0""

.4-{‘
-



https://colab.research.google.com/github/harmonydata/harmony/blob/main/Harmony_example_walkthrough.ipynb

How does Harmony work?

Matches items by semantic content using Natural Language Processing

Steps:
1. Break sentences into words (tokens)
2. Attribute values to words (vectors)
3. Place them into a vector space
4. Place synonyms in close coordinates
5.Use sentence Transformer (neural network) to combine the

vectors of an entire text (Attention model)



How does Harmony work?

[ Matches items by semantic content using Natural Language Processing
[ Transformer model converts semantic words into numeric vectors

Cos 10°=0.98

Seattle

Document x Boston Document y

o lecture
Had

a
science
lecture

in
Seattle

Gave
a
research
talk
n
Boston

“science

Word Embeddings







SECTION

Evaluating Harmony

ROC on GAD 7 multilingual dataset

True positive rate

T
1 04_mpnet
37" —— 05_google_vertex_ai_gecko
%7 —— 01_harmony
0.8 ~—— 02_ada2
—— 07_harmony_distiluse
: 03_ada3
06 1 — 06_google_vertex_ai_gecko_multilingual
i — 08_harmony_xIm
—— 00_bag_of_words
0.4
0.2
0¥

0 0.5 1
False positive rate

ROC on McElroy et al childhood dataset

True positive rate

0.5
False positive rate

)

, — 07_harmony_distiluse

— 01_harmony

— 05_google_vertex_ai_gecko

—— 02_ada2

—— 08_harmony_xIm
03_ada3

— 00_bag_of_words

— 06_google_vertex_ai_gecko_multilingual
04_mpnet

00
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1 iQuestionnaire ltem number Con

BB 5585580588050888
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Real correlations??
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Supplementary File 2. Carrelaiton and cosine coefficients for item pairs

from to spearman
10
11
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12
13
14
15
16
17

18

19

2
20
21
22
23
24

25

0.719538559
0.719244021
0.731182941
0.665979411
0.703580795
0.709961188
0.691486691
0.608636306
0.738485659
0.798613012
0.824578169
0.573991369
0.628075543
0.625625193
0.718334673
0.683265023
0.587003714

cosine

0.61149627
0.445720732
0.711875081
0.571581244
0.511955619
0.297138691

0.50184983
0.259960353

0.37026453
0.879561961
0.496798843
0.572757006
0.655307412
0.354875147
0.681931853
0.334293664

0.53709048
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Real correlations??

MCElroy et al,

Using natural language
processing to facilitate the
harmonization of mental
health questionnaires: a
validation study using
real-world data
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SECTION

Real correlations??

R? on McElroy et al cosine correlation dataset

R2
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How to get involved A

@

Clone/Fork the Github Use Harmony In research Promote Harmony on social
®  Make your changes in your fork e  We'd love to see how Harmony can be used med 1a
° Please run all the unit tests across SOT'aI SC|enkces, e.g. p(r)]lltlcal e  Share on Instagram, LinkedIn, Twitter
e  Check that the APl and front end all run sciences, law, market research, etc
° Make a pull request
[ ]

We merge your changes into main!



Upcoming hackathon A

Planned for 3 June in UCL, London
harmonydata.ac.uk/hackathon

|deas so far:
1. Harmony needs improvement in parsing PDFs (check
Kaggle)

2. Improving the matching algorithm
3. Add different LLMs

4. ‘https://harmonydata.ac.uk/ideas/

SECTION 00


http://harmonydata.ac.uk/hackathon
https://harmonydata.ac.uk/ideas/

SECTION

P UWN -

Next steps

Extend Harmony for new LLMs
Improve the matching
Can we link Harmony to more psychology databases?
Are there use cases outside psychology?
o Market research? (Surveys about new products?)
Pharma? (Informed Consent Forms?)
Finance?
Legal?
National Archives?
Your industry?
ore collaborations...

R 320220010

00
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Thank you!

uestion, Suggestions and (maybe) answers

harmony_data
fastdatasciencl

https://harmonydata.ac.uk/app/

https://discord.gg/harmonydata
https://github.com/harmonydata

CENTRE FOR
Ulster LONGITUDINAL
University STUDIES

#0) Fast Data Science




