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Executive Summary 

 

What causes us to like music? Who likes what kind of music? Why do you and your 

friends have different taste in music? Research, time and again, has proved that musical 

choices and personality is linked to each other, yet we know so little of what is this 

relationship and what influences or mediates this relationship. To address this curiosity 

and urge for learning, a scientific investigation was conducted in order to learn more 

about the cognitive styles or personas linked with musical preferences. By collecting real 

data, a research was orchestrated and the findings were reported. Music is a prominent 

feature on a day to day life and based on this, a survey with questions pertaining to 

personality characteristics, mood, education level, age, and intelligence were framed. 

The data collected underwent rigorous data pre-processing and exploration methods 

and several machine learning concepts were employed. The study revealed that out of 

five personality types, openness, extraversion, and agreeableness in a person related to 

which musical genre that person chose and mood also influenced what kind of music a 

person likes or rates the musical genres. By successfully answering the research 

questions, the study could be used for further enhancement.  

 

 

 

 

 



5 

Introduction 

 

The data for the study were gathered using Qualtrics survey designing platform and 

consisted of 989 records and 28 variables after cleaning. Among these variables 

contained measures of music genre preference, ratings on six music genres, ratings on 

six audio clips spanning each of the six genres that the participants were not aware of, 

personality items, mood scale items, and demographic variables. The personality types 

and mood inventory were directly adapted from the Ten Item Personality Inventory 

Scale [3] and the Brief Mood Introspection Scale [4]. The study found that there are 

indeed relationships between some of the personality dimensions and music genres 

along with mood and other demographic variables. 
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Exploratory Data Analysis 

 

           Missing rows combinations 

 

Figure 1: Data Visualization to exhibit missing rows 

 

With the raw data that we had collected there were 67 rows with missing data in at least 

one column. The total number of rows was 978. If we had gone for listwise deletion 

where the whole row is deleted if there is a single missing data, new row count would 

have been 911. The data in the image shows 411 at the end – that is the data excluding 

the online surveys. 
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Figure 2: Data visualization to exhibit cleaned data after pairwise deletion 

 

After careful pairwise deletion, and mean imputing rows which had less than 5 columns 

missing except the Dependent Variable which is Personal Music Choice, and deleting 

rows with more than 5 columns missing, we get the cleaned data. We are left with 934 

rows. So the pairwise deletion minimizes the loss that occurs for listwise deletion. 

 

 

 

Box plots and outliers for preprocessed data 
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Figure 3: Box plots for missing data 

 

For the unprocessed data, when we found these results after plotting the data using 

boxplots. We took 12 variables which were continuous. We found multiple counts of 

outliers for various variables. 
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                                 Boxplots and outliers for cleaned data 

 

 

 

Figure 4: Box plots for cleaned data 

 

For the cleaned data we got the following results for plotting the data using boxplots for 

these 12 continuous variables. 
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Data Merging: 

 

 The dataset after getting cleaned was  

● Anova / t-test - It was run for continuous variables like Big-5 Personality 

Dimensions. The variables in personality types like openness, agreeableness, 

emotional stability and more were tested using t-test to confirm that they were 

significant for the model and could be used in the research dataset. The t-test 

were run independently for each continuous variable so as to establish the 

significance of that variable. An example of such test is shown below 

● Kruskal wallis test - Kruskal wallis is used to compare 2 or more independent 

variables to see if they originate from same distribution for range data(ordinal 

variable) like GPA, Age. The test is valid for ordinal data or range data which 

basically is the case with variables like GPA and Age since they have been 

segregated as range data as it is not continuous. The test helps to find the 

variables which are significant in finding the research questions. An example is 

shared as a screenshot with Kruskal wallis test in the end. 

● Fisher exact test and Chi square test  - It is a statistical significance test to 

classify objects in different ways. This test is supposedly more accurate than 

even the chi square test. The Variables that satisfy this test to take place are 

nominal variables. These variables do not have any orders or numerical values. 

We use it for variables like Race, Musical choice. 
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● Logistic / chi squared test -This test helps determine the significance of the 

variables like Gender. These are binary variables. The variables which prove 

significant are then merged in the dataset for the analysis. 
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Figure 5: Screenshots from metadata about analyses run during comparing means of all 

variables across samples 

 

Example of a t-test for continuous variable  

The clean data was further needed to be merged and only certain variables which were 

significant in determining the relation with other continuous variables were selected 

using the t-test. We did the t-test for each individual continuous variable and then we 

generated the p-values which we used to determine the significance of the variable. The 

continuous variables whose p value came out to be more than .05 were declared 

significant for the research and were further merged in the data with the other variables. 

The example below shows a similar situation in which one of the Big-5 personality 

dimensions is being tested for significance. 

 

 

Figure 6: T-test performance to merge the data 
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● Visualizationp; before Data cleaning 

The dataset before cleansing had many a number of rows and columns empty which 

created a lot of inconsistencies during the Visualization process. The Histogram below is 

an example of such a situation and in spite of numerous attempts to rectify it, it wasn't 

successful and the histogram continued to have inconsistencies, until the dataset was 

cleaned 

 

 

 

 

 

 

 

 

 

 

 

Audio Ratings of surveyors  
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Figure 7: Histogram for Missing data 

 

● Visualization after Data cleaning 

Once the data was cleaned for inconsistencies and all the missing rows and columns 

were rectified using the cleaning processes, the final dataset was free from all 

inconsistencies. When used Tableau for visualization we got a clean and consistent 

histogram which helped in the visualizing process. The histogram below if of the audio 

rating provided by the people when made to listen the audio clips in the survey. The 

histograms represent music genres of classical, soft/pop, hardrock, country, hip hop/rap 

and jazz. When looked at the histogram in the third column and second row, we see that 

it looks like the highest rated music choice which is the Rap genre. Even the first 

histogram seems to be highly liked which is the soft rock. Hence it clearly shows that 

data cleaning helps in better visualization. 
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Audio Ratings of surveyors  

 

 

Figure 8: Histogram for audio ratings 

 

 

Preferred Music genres 

The below histograms have been generated using Tableau for visualisation. The 

continuous variables for selecting the favourite music genre are used to draw a relation 

between each other. The histograms show that the Rap/Hip hop and Soft/Rock are very 

highly rated by the surveyors and given high ratings. We see there is a steady decline in 

the music preference for all other music genres, which means that  lesser number of 

people have higher preference for music genres like jazz, country, hardrock and classic. 

And the really high ratings for the last columns in the histogram for Hip Hop and soft 

rock proves that more people gave it higher rating. 



16 

 

Figure 9: Histogram for Musical genres 

 

Relation between most preferred Music Genre and highest rated Music genre 

The histograms below are from preferred music genre and rating of different audio clips. 

The blue histograms are music preferences of people when asked to rate what intensity 

they love the genre with. The orange on the other hand is the ratings the surveyors gave 

to the audio clips they heard. It was after they were made to rate the music genres they 

liked most. Hence, we tried to figure out if they tend to change their preferences after 

listing to different songs from different genres. For the analysis we are posting the 

screenshot for only Rap and Soft rock since they were the most popular and showed 

good relation from their audio rating histograms as well. What can be visualized using 

these histograms is that rap is somewhat the more popular or prefered genre and even 

the ratings of audio clip of rap/hip hop aligns well with it. 
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Figure 10: Favorite Musical genre - Softrock/Pop 
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Exploratory Factor Analysis 

We wanted to test for underlying relationships among the variables of interest and also 

wanted to test the validity of the personality and mood inventories. 

Factor Analysis on items adapted from the Brief Mood Introspection Scale revealed the 

loadings in the figure below, with a cut off of 0.3 

 

Figure 11: Factor Loadings for Mood Scale Items 

Factor Analysis on the items in the TIPI scale revealed the following loadings, indicating 

a poor factor structure. This is because of the limited number of items on the Inventory. 
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Figure 12: Factor Loadings for Big 5 items 

Factor Analysis on Genre and Audio ratings provided the loadings below 

 

 

Figure 13: Factor Loadings for Music Genre ratings 
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Figure 14: Factor Loadings for Music Audio clip ratings 

We found that Classical and Jazz audio and genres classical loaded on a common 

factor. 

Assumption Testing for Regression Models 

● Linear relationship - independent variables are linearly related to independent 

variables 

● Multivariate normality - all variables belong to the same distribution and QQ-plot 

is used. 

● No or little multicollinearity - VIF(Variation Inflation Factor) used to check this 

assumption. The independent variables should not be correlated to each othere. 

● No autocorrelation - the residuals of independent variables are not correlated. 

● Homoscedasticity - residuals are equally distributed across the regression line 

 

Below are the VIF values, correlation matrix and the homoscedasticity plot from the 

SPSS 
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Figure 15: Correlation matrix for all variables 

 

The correlation matrix shows correlation between the musical genre and audio clip 

variables. And also, interestingly, classical and jazz are correlated, which can be 

explained by factor analysis. The negative scale mood is correlated to the emotional 

stability personality. This proves that the factor analysis which was performed has 

appropriate results. 
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Figure 16: Homoscedasticity and VIF values 

 

Objective 

 

The primary objective of the report is to focus on the causal relationship between an 

individual’s musical preferences, personality, mood and/or demographics. To be more 

precise, the report answers the following research questions: 

 

1) Are an individual’s Big-5 personality characteristics predictors of their music 

genre preference? 

 

 Analysis methods: Multinomial Logistic Regression, Simple Linear Regression, 

Multiple Linear Regression 

 

 Procedure: The dependent variable is the most preferred genre preferences of all 

the six genres of music as well as the ratings on each of the six genres and audio 

ratings, and the independent variables are the Big-5 personality scores explaining if 

there is any relation between the dependent and the independent variables. 

 

Results:  
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Figure 17. Multinomial Logistic Regression (Music Choice ~ Big 5 scores) with 

significant coefficients 

 

 

 

Figure 18. Significance values for Multinomial Logistic Regression (Music Choice ~ Big 

5 scores) 
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Figure 19: Multinomial logistic Regression(Personality types ~ Musical Genre ratings) 

 

The figure above shows the SPSS output for the multinomial regression between all the 

personality types and the ratings for each musical genre, this shows the significance of 

each personality type with the musical genres, and there are both positive and negative 
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relationships. Personality types   and openness like Softrock/Pop, but people who agree 

more do not like jazz as like people who are conscientious. Similarly, there are 

regression output for Musical audio ratings too  

 

Figure 20: Multinomial Regression(Personality types ~ Musical Audio ratings) 

 

 

2)  If the relationship in (1) holds true, then is the relationship mediated by their mood 

(negative-calm) or demographics? 

 

Analysis methods: Linear Regression and Multinomial Regression 

 

Procedure: We followed the steps for testing mediation effect using regression 

analysis as described in [5]. To see whether mood affected the genre choice, we 

ran a model for the genre choice with the mood scale which gave us the result 
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below. We find that rap has a negative effect on the negative mood which means 

it is related with people reporting a better mood 

 

Figure 21. Multinomial model for Music genre choice ~ Mood 

 

We then tested for a relationship between the genre choice with Openness, 

Emotional Stability, and Agreeableness. We obtained the results below: 

 

 

Figure 22: Regression coefficients of Big 5 dimensions with music genre 

preference 
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Figure 23: Regression p values of Big 5 dimensions with music genre preference 

 

We proceeded to test the relationship between Mood and Emotional Stability and 

found a significant relationship 

 

 

Figure 24: Regression summary for Mood Scale and Emotional Stability 

 

Then, we tested for a relationship between music choice and emotional stability 

with the results below 
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Figure 24: Regression coefficients for Music Genre Choice and Emotional 

Stability 

 

 

Figure 25: Regression p value for Music Genre Choice and Emotional Stability 

 

At last, we tested for a relationship between music choice with Mood and 

Emotional Stability together combined. In the results below, we found out that 

country music was significantly related with Emotional Stability and Mood. In all 

other cases, Country music was not significant with either of the two variables 

individually. Thus we conclude the presence of a full mediation effect 
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Figure 26: Coefficients for mediation effect of Mood on Country music preference 

and Emotional stability 

 

 

 

 

Figure 27: p values for mediation effect of Mood on Country music preference 

and Emotional stability 

 

 

3) Is there a relationship between an individual’s mood and their music preference ?  

AND 

8)  Is there a relationship between an individual’s mood and their music genre ratings  

(when they listen to a clip and rate the song)? 

 

Conducting analysis between individual’s mood and their music preferences 

which consisted of the following options 

 

Analysis methods: Multinomial Logistic Regression 

i) Scaled mood  ~ Musical Genre ratings 

ii) Scaled mood ~ Musical Audio Ratings 
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Procedure: The negative scaled mood with the musical genre ratings by every 

individual was taken as an independent and a dependent variables in this 

regression model. The p-value below significance level of 0.05 was considered to 

have positive or negative relation. The below output from SPSS shows the 

significant variables 

  

 

 

Figure 28: Multinomial Logistic Regression(Mood scale ~ Musical Genre ratings) 

 

By referring to the figure above, you can see that people who are very sad, 

gloomy, jittery or highly in a negative mood then they prefer to listen to hardrock music 

and softrock/pop, and country. The musical audio ratings are also tested for any 

influence by the mood variable. 
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Figure 29: Multinomial Logistic Regression(Mood scale ~ Musical Audio ratings) 

 

From the figure above, it can be noticed that the negative scale mood is 

negatively related to jazz, so that means people need to be in good mood or those in 

good mood will prefer or rate jazz genre better and the hardrock audio rating still shows 

that people who have negative mood would like to listen to it. 

 

4) Is there a relationship between an individual’s demographics, intelligence(GPA) and 

their music genre preference?  

 

Individual’s demographics, intelligence(GPA) and their musical choice has some 

significance relationship. This is exhibited in the figure below 
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 Softrock country jazz Rap classical Hardrock 

Age  0.257 & 

0.313 

 -0.304 & -

0.334 

0.190 & 

0.272 

 

Education 

Level 

 0.302     

GPA       

Race    0.097   

Time 

Spent 

listening to 

music 

 -0.103  0.136   

Figure 30: Linear Regression (Musical audio ratings~Demographics and Musical 

ratings~Demographics) 

 

From this regression model, education has no influence on musical choices but GPA 

does come close as 0.08 significance but yet not significant at 0.05 level. The race has 

relation with just one musical genre and as time listening to music by each person 

increases, they tend not to go for rap. 
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5) Is there a relationship between the number of hours an individual spends listening to 

music per week and their personality characteristics? 

 

From our analysis, we found out that openness to new experience was positively and 

significantly related with the number of hours people spend listening to music per week 

 

 

Figure 31: Linear Regression with Time spent listening to music per week with 

personality characteristics 

 

 

6) If the relationship in (5) holds true, is it mediated by the fact that they are a commuter 

student? 

To perform mediation, we first analyzed if the time spent on music was related 

with commuter student factor. We found a positive relationship as shown below 

 

Figure 32: Linear regression with Time spent listening to music per week and 

commuter student factor 
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Then we ran an analysis to see if commuter factor could be explained by any of 

the personality types. The relationship was found to be insignificant, as shown below. 

And thus we concluded that no mediation effect exists 

 

 

Figure 33: Commuter factor ~ Personality traits 

  

 

7) What is the most popular music genre across all individuals? Is this explained by the 

overall intelligence, age, or personality dimension(s)? [run linear regression on Soft 

rock/Pop music genre and audio WITH GPA, AGE, AND/OR, Big 5] 

 

As per our findings most popular music genre was Soft Rock/Pop across all 

individuals. 

 

If we consider only one variable across music genre and audio with GPA, AGE, 

and/or Big 5, the output was not-significant enough, but combining all the 

variables we were able to predict. 
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After executing the linear regression analysis, it was found there was significant 

relationship between one of the Big 5 personalities and Soft rock/Pop. 

Openness to new experiences and Soft rock was related with significance level of 0.022 

which meant that it is positively related to the Soft Rock/Pop variable. 

 

 

 

 

Figure 34: Linear Regression on Soft rock/Pop music genre with Big-5 Personality 

 

 

 

Figure 35: Coefficients of Openness to experiences with Soft rock/Pop music genre  

 

Coefficient for each independent gives the size of the effect of that variable is having on 

the dependent variable, and the sign on the coefficient gives the direction of the effect. 

Implementing so in our case, we can say that Soft Rock/Pop is likely to be linked with 

the openness to new experience variable. 
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Hence, we can deduce that the people who like Soft Rock/Pop music are more open to 

new experiences as a general. 

9) Are the ratings across music genre and prefered music genre significantly different? 

There were some of the variables which were significantly different, and they are listed 

as below. 

Genre Significant Significant Value 

Country Yes 0.02986 

Rap/Hip Hop Yes 0.0002714 

Pop/ Soft Rock Yes 2.2e-16 

Jazz Yes 1.359e-07 

Classical No 0.3537 

Hard Rock/Heavy Metal No 0.889 

Figure 36: Significant Difference between music genre and preferred music genre 

 

10) If the answer to (9) is positive, what factors explain the difference? 

 Factors explaining the difference  

 For the variables which were significantly different are Jazz, Pop/Soft Rock and 

Rap. 

The following table describes the factors which were causing the difference in the 

significant values.  
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Genre Factor  p-value Estimate 

Jazz Openness to New 

Experience 

0.00297 0.123986 

Pop/Soft Rock Openness to 

Experience and 

Agreeableness 

0.00850 and 

0.04148 

0.12142 and -

0.9268 

Rap  Age: 27 to 31  0.0401  0.31818 

Figure 37: Factors causing the significant difference 

 

 

11 )Is there a correlation between an individual’s geographical location and their musical 

preference? 

To find the correlation between an individual’s geographical location and their musical 

preference we pulled the qualtrics data and tracked down the latitude and longitude 

required to relate the geographical location and their musical preferences. This required 

arcGis software and analysis like Spatial Autocorrelation and spatial significance 

analysis. Further information will be covered in the postmortem report. 
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Conclusion 

 

After conducting our analysis, we found the following relationships to be significant. 

Country music preference is negatively related to Openness to New Experiences Score. 

Agreeableness is negatively related to Rap music preference 

Emotional stability is positively related to Rap music preference. Negative mood fully 

mediates the relationship between Emotional Stability and Country music preference. 

The more open people are, the more number of hours of music they listen to which 

means Most favorite among all the individuals is Soft Rock/Pop 

Extroversion is negatively related with Softrock/pop and classical genres. People with 

high agreeableness are more likely to rate pop higher and emotional stability is 

positively related with Jazz. 
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