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1.                               INTRODUCTION 
YouTube was launched in 2005 by Chad Hurley, 

Steve Chen and Jawed Karim and became the most 
popular medium over Internet for providing a new 
generation of short video sharing service (Cheng,et, al 
2008), (Burgess, 2013). YouTube hosted many viral 
videos in its short lifetime(Jiang, et, al 2014). “A viral 
video is a video that becomes popular through a viral 
process of Internet sharing, typically through video 
sharing websites, social media and email” (Wikipedia, 
2015). For instance, a viral video in YouTube named 
“Gangam Style” was posted by Psyon July 15, 2012 and 
it has greatest sensation becauseit has the record for 
acquiringhighest views so far. By the January 19th, 
2015, this video got 2,213,446,637 views. Moreover, 
the music video named “Baby” posted by a user Justin 
Bieber was posted on February 19th, 2010 and had 
1,128,987,649 numbers of views till January 19th, 2015. 
Another sensation, comparatively smaller, for the music 
video “The Fox” posted by Ylvis on September 3, 2013 
and it had the 483,443,674 number of views by the end 
of January 19, 2015. Despite the varying degrees of 
popularity, we witnessed that the videos seem to follow 
a similar trend. Many approaches are used to model and 
detect the viral videos over internet and also for 
spreading phenomena. For instance, an agent based 
model for viral video diffusion in social media is 
presented by (Kvasnička, 2015), (Kvasni, 2014)Tom 
Broxton et al. discusses about strategies for catching a 
viral video (Broxton, et, al 2013). Pinto et al. presented 
the approaches to predict the popularity of YouTube 
videos by using early view patterns (Pinto, et, al 2013). 
 

In this paper, we have selected three viral videos 
“Gangam  Style”, “Baby” and “The Fox” on YouTubeas 
a case study for this study and recorded the relevant 
quantitative data. Furthermore, we have modeled the 
popularity of these videos over time according to the 
search interests.  
 
2.        DATA COLLECTION AND ANALYSIS 

The data for this study is collected using Google 
Trends(Choi, 2012),(Carneiro, 2009),(GoogleTrends, 
2015)as it computes interest in a search query using an 
algorithm by identifying the frequency of searched term. 
Though, the collected data is relative to the total global 
search volume and it does not express absolute search 
volume. “Absolute search volume is the number of 
times a query was searched within a month”. Whereas, 
relative data means that each data point is divided by the 
highest point and multiplied by 100 (Yagi, 2014). 
Therefore, the collected date does not represent the 
number of views but the proportion of views relative to 
the total number of searches in general. The relative 
search volume (߮) is found bythe following  
equation (1) 

࣐ ൌ
࢚ࢻ
ࢽ
ൈ ૚૙૙  (1) 

Where, ߙ௧ represents the absolute search volume at a 
given time (ݐ) and ߛ is the maximum absolute search 
volume. 
 

Table 1 gives the data recorded from Google Trends 
for these three movies over the first fourteen months 
after posting and (Fig.1) portrays the trend for relative 
search interests (RSI).  
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Table 1: Relative Search Interest over the First 14 Months after 
Posting 

Month 
Relative Search Interest (RSI) 

Gang am Style Baby The Fox 
0 0 0 0 
1 18 13 43 
2 57 44 100 
3 95 85 77 
4 100 100 58 
5 89 87 33 
6 64 75 23 
7 47 58 16 
8 39 49 13 
9 32 42 11 
10 25 35 10 
11 20 29 8 
12 16 29 7 
13 13 27 7 
14 10 30 7 

 

 
Figure 1: Trend for RSI for the First 14 Months since posting 

 
3.   MODELLING THE SEARCH INTERESTS 
FOR VIRAL VIDEOS 
 
1.1. Modeling with Quadratics  

Modeling selected dataset using a quadratic function 
allows to analyze the first section of data, following the 
peak. In order to create this quadratic, we used the peak 
data point (where relative search interest = 100) and the 
two data points from both side of peak. For instance, to 
define a quadratic model for the “Gangam Style”, we 
used the peak data point, data pointat 4 months after the 
video was posted (2 months before and 2 months after 
the peak). Therefore, the domain of the function 
is	ሼ2|ݔ ൑ ݔ ൑ 6ሽ. With this specified data, we modeled 
it as quadratic function. (Fig 2) represents the quadratic 
function model of relative search interest for (a) “Gang 
am Style”, (b) “Baby” and (c) “The Fox”. The data 
points used to model the curve is represented by darker 
points on graph. 

Table 2 shows the quadratic function for each video 
model. We have determined the coefficient of 
determination (ܴଶ) that gives the percentage of 
variance. The closer the ܴଶ value to 1, the stronger the 
correlation between data and the function. 

The quadratic function model for the viral video 
“Gangam Style” shows the highest correlation since 

theܴଶis closer to 1whereas, “The Fox” has the least 
correlation. One reason for this is the fact that 
popularity of “The Fox” got a quicker increase in the 
relative search interest to reach up to 100 only after 2 
months of posting. Nevertheless, correlation coefficient 
with values 0.9186 is also high which means that a 
quadratic is an appropriate function for the data up to 
the peak point. Whereas, “Gangam Style” and “Baby” 
reached 100 after 4 months.  

 

 
 

(a): “Gangam Style” 

 
(b) “Baby” 

 
(c) “The Fox” 

Figure 2:  Quadratic Model for Relative Search Interest 
 

Table 2: Quadratic Function Model and ࡾ૛Values 
Viral 
Video 

 ૛ Quadratic Function Modelࡾ

Gangam 
Style 

0.9735 
࢟ ൌ െ૚૙. ૚૝૜࢞૛ ൅ ૡ૚. ૢ૝૜࢞

െ ૟૝. ૛ 
(2) 

Baby 0.9513 ࢟ ൌ െૢ. ૞ૠ૚࢞૛ ൅ ૡ૛. ૢૠ૚࢞ െ ૡ૚. ૝ (3) 
The Fox 0.9186 ࢟ ൌ െ૚૝࢞૛ ൅ ૠ૙. ૛࢞ (4) 

 
 

1.2. Exponential Curve 
Modeling the above dataset using exponential 

function allows to analyze the data after peak. For 
developingexponential curve, we selected data starting 
from peak value to data point 14 months after. For 
“Gangam Style”, we have utilized peak value that 
occurred at 4 months later when video was posted, and 
rest of the data points afterwards to 14 months. Hence, 
the domain for this function isሼ4|ݔ ൑ ݔ ൑ 14ሽ.Fig. 3 
represents the exponential function model of RSI for (a) 
“Gangam Style”, (b) “Baby” and (c) “The Fox”. The 
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data points used to model the curve arepresentedas 
darker points.  
 

 
 

(a) “Gangam Style” 

 
(b) “Baby” 

 
(c) “The Fox” 

 

Fig.3: Exponential Model for Relative Search Interest 
 

Table 3 shows the exponential function for each 
video model. We have determined the coefficient of 
determination (ܴଶ). 

 
Table 3: Exponential Function Model and ࡾ૛Values 
 
 

Viral Video ࡾ૛ Exponential Function Model 

Gangam 
Style 

0.9737 ࢟ ൌ ૚૟ૢૢ. ૢ࢞ି૚.ૡ૟ૢ (4) 

Baby 0.9669 ࢟ ൌ ૞૜૜. ૞૜࢞ି૚.૚૞૝ (5) 

The Fox 0.9773 ࢟ ൌ ૜ૠૠ. ૠૢ࢞ି૚.૞ૠ૜ (6) 

 
The exponential models containhigh ܴଶ values 

which is the evidence for stronger correlation. 

Furthermore, it exhibits the decrease in relative search 
interest after peak that depicts the similar trend.  
 
1.3. Piecewise Function 

It is factual that representation of the above dataset 
is different in two domains, we developed a piecewise 
function for better representation and modelling. We 
split the data into two distinct domains, the first 
represents data before peak and the other represents data 
after peak. For example, for the video “Gangam Style”, 
the piecewise model function is given by following 
equation (7): 
 

ሺ࢞ሻࢍ ൌ ൜െ૚૙. ૚૝૜࢞
૛ ൅ ૡ૚. ૢ૝૜࢞ െ ૟૝. ૛, ܽ݊݀0 ൑ ࢞ ൑ ૝

૚૟ૢૢ. ૢ࢞ି૚.ૡ૟ૢ, ܽ݊݀4 ൑ ࢞ ൑ ૚૝
(7) 

This implies that quadratic function is used to 
represent data until peak arrives (whereݔ ൌ 4), and 
exponential function is used to represent data after peak. 
 

ሻܠሺ܊ ൌ ൜
െૢ. ૞ૠ૚૝ܠ૛ ൅ ૡ૛. ૢૠ૚ܠ െ ૡ૚. ૝, ܽ݊݀0 ൑ ܠ ൑ ૝

૞૜૜. ૞૜ିܠ૚.૚૞૝, ܽ݊݀4 ൑ ܠ ൑ ૚૝
(8) 

ሻܠሺ܎ ൌ ൜
െ૚૝ܠ૛ ൅ ૠ૙. ૛ܠ, 0ࢊ࢔ࢇ ൑ ࢞ ൑ ૛
૜ૠૢ. ૠૢିܠ૚.૞ૠ૜, 2ࢊ࢔ࢇ ൑ ࢞ ൑ ૚૝

  (9) 

Equation (7), (8) and (9) are resultant functions for 
representation of trends of these three viral videos. 
However, in order to find a final universal function, we 
need to observe more movies and dataset.  
 

4.     A GENERALIZED MODEL FOR SEARCH 
INTERESTS FOR VIRAL VIDEOS 

The above described function in (7), (8) and (9) 
models the dataset accurately for their respective video. 
But, they hold trivial difference for x-values at their 
peaks. Therefore, to be more universal, we have 
collected data for 8 viral videos limiting with posting 
date between 2007 and 2014 as shown in table 4.We, 
then calculated the average for every month after 
posting with the help of following equation (10):   

 

܍܏܉ܚ܍ܞۯ ൌ
ૡ܄ૠା܄૟ା܄૞ା܄૝ା܄૜ା܄૛ା܄૚ା܄

ૡ
 (10) 

We then computed the relative average search 
interest in the video with respect to time by using 
equation (1). Figure 4 depicts the relative average 
search interests using a quadratic and exponential 
function and can be represented by the piecewise 
function.  

 
 

Fig.4: Relative Average Search Interest for Eight Viral Videos 
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The model functions used to figure out the relative 
average search interest as shown in Fig. 4 are ܡ ൌ
െૡ. ૢૠ૛૝ܠ૛ ൅ ૞૟. ૢ૞૟ܠ andܡ ൌ ૜ૠ૛.  ૚.૚૞૜. Therefore, theିܠૢ
generalized model function for the relative average 
search interest (݄ሺݔሻ) is given as (11): 
 

ሺ࢞ሻࢎ ൌ ൜
െૡ. ૢૠ૛૝࢞૛ ൅ ૞૟. ૢ૞૟࢞, ܽ݊݀0 ൑ ࢞ ൑ ૜

૜ૠ૛. ૢ࢞ି૚.૚૞૜, ܽ݊݀3 ൑ ࢞ ൑ ૚૝
(11) 

 
 

5.                                CONCLUSION 
 In this study, we analyzed various viral videoswith 
different popularities posted during different time spans. 
Every single viral video got a peak view for popularity, 
no matters the peak endured fora month or more, but the 
peak in views is always present and very apparent. We 
analyzed three specific videos and modeled the relative 
search interest of these viral videos using quadratic, 
exponential and piecewise functions. Furthermore, we 
analyzed eight different videos to generalize this model 
given in equation (11). It is concluded that exponential 
model function is more appropriate than the quadratic 
for this type of dataset.  
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Table 4: Relative Search Interest over the First 14 Months after Posting 
 

Month 

Relative Search Interest Relative 
Average 
Search 
Interest 

Gangam 
Style 

Baby The Fox 
Sneezing 

Panda 
Chocolate 

Rain 
Harlem 
Shake 

How Animals 
Eat their 

Food 

We 
Can’t 
Stop 

0 0 0 0 0 0 0 0 0 0 
1 18 13 43 27 27 68 100 2 48 
2 57 44 100 28 32 100 55 51 75 
3 95 85 77 100 100 33 33 100 100 
4 100 100 58 48 45 14 20 81 75 
5 89 87 33 44 49 8 17 70 64 
6 64 75 23 36 38 6 12 53 50 
7 47 58 16 38 30 4 10 39 38 
8 39 49 13 34 26 4 9 34 33 
9 32 42 11 31 29 3 11 28 30 
10 25 35 10 32 25 3 9 23 26 
11 20 29 8 37 22 3 6 19 23 
12 16 29 7 33 18 2 6 16 20 
13 13 27 7 31 18 2 6 14 19 
14 10 30 7 33 17 2 5 13 19 
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