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ABSTRACT

METHODOLOGY
Data Preparation and Analysis
• We collected billboard Top 100 data from the official American Top 40 Website, lyrical data was collected from open
source lyric websites using web crawlers and further supplemental data was collected from the dataset of the
Whitburn Project.
• Our consolidated dataset included following variables: Song Title, Artist, Week Date, This week position, Last week
position, song lyrics, song lyrics with chorus, duration, beats per minutes, words per minute etc.
• We did our analysis in two steps. In the first step, we performed the text mining in order to identify period specific
popular topics and terms used in the song lyrics. In the second step, we performed time series analysis on numeric
properties of Billboard top 100 songs such as words per minute(WPM), beats per minute(BPM) etc.
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Rapid advances in technology have empowered musicians all across the globe to share their music easily, resulting in
intensified competition in the music industry. For this reason, musicians and record labels need to be aware of factors
that can influence the popularity of their songs. The focus of our study is to determine how sentiments, topics and
terms within song lyrics have changed over time and how these changes may have influenced the popularity of songs.
Moreover, We also plan to run time series analysis on the numeric attributes of Billboard Top 100 songs in order to
determine the appropriate combination of relevant attributes that influences a song’s popularity. The findings of our
study can potentially benefit musicians and record-labels in understanding the necessary lyrical construction, overall
topics and terms, in an effort to reach the highest chart position on the Billboard Top 100. The Billboard Top 100 is an
optimal source of data, as the list is an objective measure of popularity. Our data has been collected from open
sources. Our dataset consists of all 334,784 Billboard Top 100 observations for the years 1955-2015, with metadata
covering all 26,869 unique songs that have appeared on the chart for that period. Our lyric dataset currently contains
18,002 of those songs.
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• Figure 2 gives us information on how duration of Billboard top 100 songs have varied through years. It can be seen
that duration of these successful songs after 1995 has pretty much been between 3.5 minutes to 4.3 minutes. we
can use this historical information to produce an optimal forecast.
• Figure 3 provide us insight about variation of beats per minute or tempo of billboard Top 100 songs with time.
Clearly there are some period specific variations and we can capitalize it to produce forecasts.
• Figure 4 shows the words per minute of billboard Top 100 songs with time. It is evident that from year 1985 the
number of words per minute of songs have been on a rise.
• With all the individual Univariate forecast of above properties of Billboard Top 100 songs, we can equip the
upcoming artist, song writers and record labels with optimal information of duration, WPM and BPM, so that they
can increase their chances of making into the billboard Top 100 by following the forecast.
Text Analytics
• We utilized SAS® Enterprise Miner 13.1 to execute the text mining process by utilizing the text parsing, text filter
and text topic nodes to identify the most popular topics and terms of Billboard Top 100 songs, firstly for all songs
from 1955-2015, and then for every 5 year period ranging from 1955 to 2015. We use the term cutoff values to
decide the rankings of the topics and terms.
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Fig. 5 Top 10 Key Topics and included Terms used in Billboard Top 100 songs from 1955-2015
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RESULTS

CONCLUSIONS
RESULTS

• From Figure 5, we can see the Top 10 Topics of all billboard Top 100 songs from 1955 to 2015. This means that Song
Artists, record labels, writers etc. can all increase their likelihood of entering Billboard Top 100 if they use the terms
and topics present in the Top 10 topics list, to construct the lyrics of songs.

• From figure 6, we discover that there are many topics that are common in songs belonging to specific 5 year periods
and these corresponding topics are also present in the overall Top 10 topics of all Billboard Top 100 songs from
1955-2015.
• Some of the common Topics and terms are:
1) Money- Money, Pay, Buy, Price, Big, home and similar related terms and synonyms.
2) Love- Lover, kiss, soul, dear, dream, darling, friend, babe and similar related terms and synonyms.
3) Feelings- Heart, soul, treat, feel, stay, belong, wrong and similar related terms and synonyms.
4) Body- Shake, body, booty, party, work, pump, jump and similar related terms and synonyms.
5) Religious- Pray, heaven, help, god, angel, child, brother, soul and similar related terms and synonyms.
6) Age/Gender – old, young, age, die, time, run, boy, man, girl and similar related terms and synonyms.
• We also discovered that songs having Chorus and verses are more likely to enter into billboard top 100. As chorus
and verses are present in more than 50 percent of the billboard top 100 songs from 1955-2015. This can be
validated by looking in the overall top 10 topic list (Fig. 5), where the terms Chorus and Verse are ranked 2nd
• It can be seen from Figure 6 that song lyrics starting from 1955-1990 focused more on topics such as Feelings, love,
religion and age/gender described above. Whereas, song lyrics from 1990s- 2015 are more inclined towards topics
like Money and Body.
• Also, starting 2000, a disposition of using slang and racial slur in song lyrics can be seen. We can see use that
popular billboard Top 100 songs of this period heavily use slang terms like black, nigga, booty, ass etc.
• Also the year 2000 marks dominant use of slang contraction such as ‘aint’, ‘gotta’, ‘da’. From year 2000 onwards a
trend of consonant reduction in songs can be seen, for example, them is reduced to em, nothing is reduced to
nothin, him is reduced to im etc.
Time Series Analysis
• Since we have Beats per minute, words per minutes and song duration as properties of songs which have already
been in Billboard Top 100, we can make forecasts about these properties such that new songs adhering to the
values of our forecast might have higher likelihood of making into the Billboard top 100.
• SAS® Enterprise Guide 6.1 was utilized to perform the times series analysis on attributes of Billboard Top 100 songs
such as Words per minute(WPM), Beats per minute(BPM), duration of songs etc.
• We used PROC VARMAX functionality to make optimum forecasts of Beats per minute, Words per minute and
duration of billboard top 100 songs.
• Moving Average of past 5 years was selected to forecast Beats per minute, whereas Autoregressive moving average
model(ARMA(1,5)) was selected to forecast words per minute(WPM) and duration of songs.

Fig. 6 Top 5 Topics used in Billboard Top 100 songs for every 5 year period between 1955-2015.
• Figure 6 shows us how the Top 5 topics and terms of billboard top 100 songs have changed every 5 year starting
from 1955-2015.
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RESULTS

Fig.7 MA(5) Forecast Model For Beats per Minute(BPM)

RESULTS

Fig. 8 Forecasts of BPM from year 2016 to 2020

• From figure 7 and 8, we observe that the forecast for Beats per Minute(BPM) from year 2016-2020 is almost 107.
This means that song artists, record labels etc. can have more chances of making into billboard top 100 if they keep
the BPM of their songs close to 107.

Fig. 11 ARMA(1,5) Forecast model for Song Duration

Fig. 12 Forecasts of Duration from 2016-2020

CONCLUSION
The following factors can increase the likelihood of songs making into the Billboard top 100 list:
1) By using the following topics and terms in songs: Money-Money, Pay, Buy, Price, Big, home and similar related
terms. Body- Shake, body, booty, party, work, pump, jump and similar related terms Feelings- Heart, soul, treat,
feel, stay, belong, wrong and similar related terms.
2) By making use of Chorus and verses in a song. Additionally, the presence of slangs, slang reduction, slurs and
consonant reduction in song may increases the probability of entering Billboard top 100.
3) By keeping the beats per minutes (BPM) of upcoming songs close to 107 and the duration between 4 to 4.5 minute.
4) By keeping the words per minute of upcoming songs between 95 to 105 words per minute
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Fig. 9 ARMA(1,5) Forecast model for WPM

Fig. 10 Forecasts of WPM for year from year 2016-2020

• Figure 9 and 10 imparts a better understanding of the forecasted values of Words per minute(WPM) from year 2016
to 2020 which ranges from 99.73 to 105.62. By following the forecast of WPM for respective year as shown above,
song writers, record label, artist etc. can increase their chances of making into the billboard top 100 list.
• From Figure 11 and 12 we can witness that the forecast for song duration from 2016-2020 is on an increasing trend,
increasing from 4.19 to 4.47 minutes. Thus, keeping the duration of songs between 4-4.5 minutes can assist artist,
song writers and record labels in making into the billboard top 100 list.
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