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Introduction & EDA Prediction on Popularity

Analysis on style

Analysis on category

ANOVA on key

We use MLE method to decompose the explanation variables into 

6 latent factors, with the loadings given on the heatmap above. 

The six factors are named as ‘Electronic’, ‘Rap’, ‘Inspirational’, 

‘Pure Music’, ‘Passionate’, ‘Latest’. For each song, we can compute 

its factor scores and show the corresponding radar chart.

The correlation matrix of all variables 

shows no obvious linear correlation 

between most of them. The most 

significant positive correlation lies in 

energy and loudness with a coefficient 

of 0.7, and the most significant 

negative correlation lies in energy and 

acousticness with a coefficient of -0.46.

The ridgeline plot of popularity 

indicates distinctions between 

artists. Grammy Award-winning 

artists enjoy higher popularity, while 

DJ artists gain lower popularity.

The decision tree divides variables 

into multiple intervals and gives the 

range of variable values to obtain 

more popularity.

From the pairwise plot above, we can roughly see that:

(1) There are no significant differences between mode 0 and 1;

(2) Energy and loudness are positively correlated;

(3) Energy and Acousticness are negatively correlated;

(4) The distributions of speechiness, acousticness, and liveness 

are right-skewed. 

We conduct the logistic regression 

to predict whether a song will be 

popular (popular > 60) in TikTok. The 

plot based on the transformed 

principal components on the right 

side shows the training result. The 

color of points in the plot indicates the 

true value of ‘popular or not’, and the 

ellipses represent the prediction 

region.

The bubble plot of loudness and 

energy shows an obvious positive 

correlation between the two variables. 

We could use this plot to suggest that 

the songs of DJ Opus possess higher 

energy and loudness. Besides, the 

songs of Doja Cat enjoy higher 

popularity, while Gill the ILL gains 

lower popularity.

Nowadays, TikTok is widespread used across the world, with the 

songs in it get more and more popular. We are interested in how 

the popularity of songs correlated with their other features.

We select some representative playlists and analyze some properties 

of them. Some of them show significance interaction effects. For 

instance, acousticness and energy are negatively correlated for sad 

songs only; popularity is slightly negatively correlated with energy for 

many songs, but that’s not the case for anime songs. 

Despite the significance of some

variables, the direct multiple

linear regression doesn’t perform 

well since the best possible 

adjusted R^2 being 0.1082. Hence, 

we will conduct slices analysis 

later, i.e. try regression on the 

subset of data divided by playlist 

name or artist name.

By applying ANOVA, the deviations in songs’ features according to 

different key groups are analyzed. It can be summarized that the 

danceability and valence significantly vary from group to group, 

which is in consistence with basic musical knowledge
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