How music impacts mental health
from a set of listening attributes.

Josh Cacayan
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Why I wanted to study it / Intended Goals

e | believed that the study that was used for the dataset was interesting, as
one who listens to lots of music and likes psychology.
e Does Music have any effect on mental health and can it be predicted? What

factors contribute?
e Data analysis has been done, however no Machine Learning Algorithms

used




Dataset used

e Music and Mental Health Survey Results

e Found on kaggle.com!!

e Music & Mental Health Survey Results



https://www.kaggle.com/datasets/catherinerasgaitis/mxmh-survey-results/data

Cleaning the Data

e Used excel to help clean the data
o Removed rows where ‘music effects’ are not present
o Removed Columns that were not useful (Timestamp, Primary Streaming, Permissions)
o Autofilled a few null values such as some bpms, and age

e Turned the excel file into an arff file
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Machine Learning Algorithms

Used in previous assignments

e Bayes Net Algorithm
e J48 Decision Tree
e One R Rule

Not used in previous assignments

e SMO Function
e Simple KNN Means




Attributes Used (Target)

Target Attribute:
Music Effects

(Does music improve mental health)

e Improve ( 545 instances)
e No Effect (172 instances)
e Worsen (17 instances)




Attributes Used (Non-Target)

Age

Hours Per Day

While Working

Composer and Instrumentalist
Favorite Genre

BPM (Beats Per minute / Speed)
Frequency (Genres)

Mental Health
o OCD
o Depression
o Insomnia
o Anxiety : |_r]‘IS:Drr1r1|a

Music effects
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Findings weren't great..



One-R Algorithm

e Determines the most important attribute:
Age
e /5% correct instances, 24% incorrect
zove e Kappa Value: 0.11 (Slight)
(556/734 inatances correct) e This is considered a slight (bad) Model in
Landis and Koch Terms

Time taken to build model: 0.01 seconds

Stratified cross—wvalidation

Summary =—=

ied Instances
3ified Instances

Root mean
Relatiwve
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Age <— 14
Depression <= §: Improve (27.0/2.0)
Depression > ©: Worsen (2.0)
> 14
While working =

Depression <

Frequency [Folk] = Never

Frequency [Latin] — Very frequently: No Effect (3.0/1-0)
Frequency [Latin] = Sometimes

1 Insomnia <= 5: Improve {4.0)

1 Insomnia > S5: No Effect (2.0)

Frequency [Latin] = Never

| OCD <= 2: No Effect (14.78/4.0)

I ©OCD > 2: Improve (3.0)

Frequency [Latin] — Rarely: Improve (4.0)
Frequency [Folk] = Rarely

| Age <= 20: No Effect (2.0}

| Age > 20: Improwe (12.0/1.0)

Frequency [Folk] = Sometimes: Improve (7.0/1.0)
Frequency [Folk] = Very frequently: No Effect (4.0)

Depression > 0: Improve (496.78/101.0)
While working = No

Fav genre = Latin: Improve (0.0)
Fav genre = Rock

Instrumentalist
Instrumencalist = No
Frequency [Latin] = Very frequently: No Effect (0.0}
Frequency [Latin] Sometimes: Improwe (2.0/1.0)

Frequency [Latin] — Never

Frequency [K pop] = Very freguently: No Effect (1.0)
Frequency [K pop] = Rarely: Improve (4.0}

Frequency [K popl Sometimes: No Effect (1.0)
Frequency [K popl Never

Frequency [Pop] = Very frequently: Improve (4.0)
Frequency [Pop] = Sometimes

Foreign languages — Yes: Improve (2.0)

Foreign languages = No

1 Frequency [Lofi] = Rarely: Improve (3.0/1.0)
| Frequency [Lofi] Sometimes: Improwe (1.0}

Improve {10.0/2.0)

| Frequency [Lofi] = Never: No Effect (6.0)
Frequency [Pop] = Rarely: No Effect (4.22)
Frequency [Pop] — Never: No Effect (0.0)
Frequency [Latin] = Rarely

1 No Effect (4.0)

1 1 Improve (2.0)

Fav genre = Video game masic: No Effect (8.0/2.0)
Fav genre = Jazz: No Effect (3.0)

I Frequency [Lofi] Very frequently: No Effect (0.0)

J48 Algorithm

MNumbe=r of Leawves

Size of the tree =z

Time taken to build model: 0.01 seconds

Stratified cross—validation
Summary

Correctly Classified Instances
Incorrectly Classified Instances
Kappa sStatistic

Mean absolute =rror

Root mean squared srror
Relative absoclute error

Root relatiwve sguared error
Total FNumb=r of Instances

Detailed Accuracy By Class

TF Rate FFP Rate
0.134 0.
0.934 0.
Q. oo00 0.
0.725 a.&

oo

Weighted RAwvg.

Confusion Matrix

b classified as
No Effect
Improve
Worsen

Precision
0.377
0.757
Q. ooo
0.651

Recall
0.134
0.934
0.0o0o0
a0.725

T2.4796
27.5204

MCC
0.101
0.112
—0.004
0.107




SMO (Support Vector Machine)

frequently

frequently

Classifies the target attribute (Music
Effects) using a hyperplane to separate
instances to classes based on distance
72% correct instances, 27% incorrect
Kappa Value: 0.0061 (Slight)

This is considered a slight (bad) Model in
Landis and Koch Terms



Bayes Net Algorithm

e Algorithm that classifies how nontarget
attributes relate to the target attribute by
finding probabilities with bayes theorem.

68% correct instances, 31% incorrect instances

e Kappa: 0.12% (Slight)

e This is considered a slight (bad) Model in

Landis and Koch Terms

taken Tto build =l O0-01

lidation




Simple K Means Algorithm

Time taken to build model (full training data) : 0.05 seconds ° Categorized all instances to 3 classes:
== Model and evaluation on training set = o  Cluster 0: Improve Mental Health
Sl Tweme o  Cluster 1: No Effect on Mental Health
221 o  Cluster 2: Worsen Mental Health
- e Clustered Instances
o Improve Mental Health: 221 instances
o No effect on Mental Health: 242 instances

o  Worsen Mental Health: 271 instances
e Incorrect clustered instances: 62%!!! (Worse
model yet)

ed to cluster




What Went Wrong?




Possible Problems of the Dataset

e Dataset was unbalanced, 74% of users say it would improve, 25% has no

effect/worsens mental health

e Vague in determining how it impacts a person's mental health

e Dataset was made as a survey, with the statistician having no control of
external factors (get a domain expert)

E Survey

P




What can be taken away?

Most people that listen to music most likely will improve their mental health!
There are no specific attributes on what determines if music impacts mental
health or not.

A dataset which was formed with a survey is not the greatest for
classification analysis (Kappa values were low)

Survey should be specific on what mental health improvements entails

o Ifit helps cope with their emotions n ?ﬁ

o If the user listens to music while working does it help? fﬂ.ﬂa@
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