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Abstract. Social media data is growing exponentially, to the point
where it is already hard to analyze. Consequently, there is a need to
increase the number of people analyzing this data, to make sense out of
it and, if possible, react to it. However, accessing this data is not simple
because it is behind a knowledge barrier, which can only be overcome
either with learning or with money. To considerably lower this barrier,
we implemented the Social Spreadsheet, which is a spreadsheet template
that we extended with functions that make simple the retrieval of so-
cial media data. Moreover, the collected data is ready to be analyzed
by end-users, who can use formulas, custom functions, charts, and other
commonly known spreadsheet features to create visualizations similar to
the ones offered by commercial applications. To validate our work, we
demonstrate how end-users can easily implement the same dashboards
as the ones offered by popular social media analysis tools.

Keywords: Spreadsheet-based Applications, Social Media Analysis,
End-user Programming.

1 Introduction

The adoption of smartphones exploded and, with it, the use of social networks,
which in turn caused an exponential growth of the already available social media
data. Social media data is the data that is obtained from the different social net-
works like Facebook, Twitter, YouTube and others. The types of social media
data that are most used are the ones that indicate demographic information,
location, interactions and user preferences.1 People from different fields (mar-
keting, health, sociology, etc.) are looking forward to access this data, to analyze
it and use it for different purposes like performing prediction analysis, improv-
ing advertising campaigns, getting feedback for a service or product, obtaining
communities insights and so on.

Currently, the people interested in accessing to social media data have to
choose between two options to get it. The first option is to get the data through
one of the multiple available web applications like Simply Measured [1], Social
Bakers [2], Sprout Social [3] or other social media analytics web applications.

1 http://www.emarketer.com/Article/
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The problem is that these applications usually charge a fee for the data or put
some constraints to the request or to the provided data. The second option is to
develop an application that will get directly the data from the social network.
The problem with this option is that is available only to the people with pro-
gramming knowledge and, moreover, most social networks (like Facebook) do
not allow data extraction for personal use.

There are a few applications for social network analysis that get data for free
from social networks, like NodeXL [4]; unfortunately, this data is specifically for
social network analysis and thus, is of little use for doing other types of analysis.

In this context, we implemented the Social Spreadsheet, which is our approach
to provide a user-friendly environment for working with social media data.

In order to meet our objectives, we need to overcome some challenges:

– The representation of social network entities in the spreadsheet tabular lay-
out: A social networks entity is a complex data, it can have single-valued
attributes (like name, gender or birthday), multi-valued attributes (like spo-
ken languages or interests) and it can be related to other entities (e.g., a
user has friends, photos, etc.). The challenge here is defining a mapping for
these complex entities into the simple typed cells (string, number, date) of
the spreadsheet and its tabular layout.

– Abstract the social network API (Application Programming Interface) model
into the spreadsheet function model: we need to use spreadsheet functions
to connect to social networks APIs and get data from them. Some of the
characteristics of spreadsheet functions (like cell referencing or automatic re-
fresh) can affect negatively the user experience (like unnecessary or unwanted
calls to the social networks APIs). The challenge here is in deciding which
characteristics we want to keep, change or avoid to provide a user-friendly
experience without deviating too much from the spreadsheet paradigm.

In our proposal, we define custom functions that abstract from the users the
calls to the social networks APIs. These functions, which are common to the
spreadsheet paradigm, provide to users a familiar method to access social media
data. The combination of these functions and the spreadsheet features creates
an environment where users can create visualizations similar to the ones found
in the market. More specifically, with the Social Spreadsheet we provide:

– A conceptual model for representing the entities for which we can get data
from the social networks,

– A set of functions that abstract the social network API model and that
offer to spreadsheet users a more familiar method for getting social media
data, and

– A process for providing extra-features that support the reuse of
user-designed visualizations and creation of time series reports and charts.

We provide all the above in the well-known spreadsheet environment. Spread-
sheets are intuitive, easy to use and are specifically designed for the manipulation
and visualization of data.
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The remainder of this paper is organized as follows. In the next section we
explain our motivation for doing this work. In Section 3, we explain the state of
the art on obtaining data from social networks and presenting it on spreadsheets.
In Section 4, we present our proposal for a Social Spreadsheet. In Section 5, we
describe how we implemented our proposal. In Section 6, we introduce some
related work and compare them to our proposal. In Section 7, we validate our
approach by implementing data visualizations similar to the ones offered by
commercial applications for social media analysis. In Section 8 we discuss future
works.

2 Background and Design Principles

People working in health, sociology, marketing and other fields need to constantly
analyze data related to their respective target groups and communities [5,6,7].
The source of this data is usually the result of census, surveys, questionnaires
or other similar sources which gather the data manually. Lately, with the boom
of social networks, the people who analyze social data noticed that the data
gathered by social networks in months was far richer than the data gathered by
their usual sources in years.

At this point, it was evident that the interesting data was in the hand of
businesses, and therefore, the people interested in working with it had to use the
tools provided by these businesses. Sometimes, this situation resulted in people
using a tool for doing one type of work when the tool was designed for doing
another type, e.g., using a social network analysis tool for doing social media
analysis.

Among the most popular tools for the manipulation and analysis of data
are the spreadsheet applications. In fact, the characteristics of the spreadsheet
paradigm make the spreadsheet an environment where is easy and intuitive for
users to view and interact with data [8,9,10,11]. Among the spreadsheet charac-
teristics defined in [8], the most important are:

– The tabular layout that makes easy to visualize and manipulate collections
of entities,

– The operators for creating or modifying cell contents, which can be applied
to a single cell or to a range of cells (such as an entire row), and

– The dependencies between cells that manage the propagation of changes
between referenced cells, i.e., when a cell is modified, the content of its
dependent cells will be updated automatically.

The work in [12] estimates that by 2012 there will be approximately 55 million
spreadsheet users, and this is only in the United States. This does not mean that
all these people will benefit from our proposal, but for the ones that will work
doing social media analysis, our proposal will be of great help and will lower the
entrance barrier to the field of social media analysis.

Spreadsheets are one of the most successful end-user programming applica-
tions. For example, a user creates a spreadsheet and uses formulas to solve some
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calculations. Later, the user can reuse the spreadsheet for new calculations just
by changing the values of the input cells, that is, the user is able to abstract the
algorithm from the data.

On the basis of the above considerations, in our work we focused our attention
on the spreadsheet paradigm. Our goal is to give users the ability to create
spreadsheet reports, charts and visualizations similar to the ones available in
the commercial tools by facilitating to these users the access to the data that
they need (social media data) in a spreadsheet environment (considered the most
suitable environment for doing data manipulation and analysis).

3 State of the Art

In this section we explain the works and proposals that we found related to the
retrieval of social media data from social networks and the presentation of this
data on spreadsheets. We start explaining the methods for representing social
media data in the tabular layout of the spreadsheets and then, the different
approaches for using custom functions to call social networks APIs.

3.1 Represent Social Media Data in Spreadsheets

To copy data from social networks to spreadsheets, we need to define a map-
ping that indicates to the application how to put the obtained data into the
spreadsheet cells. We found two approaches for defining these mappings in the
applications and proposals that we studied:

– The first approach defines a straightforward mapping of the entities to the
spreadsheet cells, i.e., each entity attribute is mapped to one cell. If the
entity has an attribute that represents a collection, the attribute is mapped
as a new entity and printed separately (usually in a different sheet). Most of
the tools and proposals that we found use this approach, e.g., [4,1].

– The second approach defines a mapping where a single cell contains the
representation of a whole entity (with its instances). The data of the entity
can be accessed using a formula language that allows a cell to reference a
specific attribute of a specific instance of the entity. A detailed explanation
of this approach can be found in [11,13].

3.2 Call APIs with Spreadsheet Custom Functions

In the spreadsheet paradigm, a formula or function can take as input the refer-
ence to a cell or to a range of cells (this is besides the normal parameters that
are usually passed to the function). The result or output of the function has a
similar behavior; the result can be a single value that will be printed in the same
cell where the function is defined or, the result can be a set of values that will be
printed in the cell where the function is defined plus the cells to its bottom and
its right (depending on the range of the result). In some of the analyzed works,
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we found interesting proposals for custom functions that combine the previous
input/output options with the interconnection to other applications APIs.

In [10], the authors define (single cell input and single cell output) custom
functions that use the cell value to call applications APIs. The authors then
propose to define data flows between services by making custom functions ref-
erence cells that contains other custom functions and thus, allowing users to
easily construct service mashups. If the input of the first function in the data
flow is modified, the rest of the values in the data flow will be updated automat-
ically due to the dependency between cells, a well-known characteristic of the
spreadsheet paradigm.

The work in [11] allows users to associate a function with a web data service
(the data service represents a single entity). Each time the function is used it
will get from its related source a collection of entities (a function with no cell
input but a multi cell output). The entity attributes, the number of items in the
collection and how the data will be visualized are configured by the user. What
is interesting from this approach is the implementation of a framework that
supports the update of the data on the spreadsheet whenever the data in the
source changes. The framework also supports the update in the other direction,
i.e., when the data in the spreadsheet is modified by the user, the corresponding
data in the source is also updated, when possible.

The functions in both cases take into account the active cell when they print
their results and thus, they follow the standard behavior of functions of the
spreadsheet paradigm. The work in [4] implements functions that do not follow
this standard behavior. These functions get data from applications APIs and
print their results in cells predefined by the functions algorithms without taking
into account the active cell position.

4 Social Spreadsheet

Our proposal consists of extending spreadsheet-based applications with custom
functions for accessing social media data. We think that the combination of
these functions with the characteristics of the spreadsheet paradigm creates a
user-friendly environment for the design and creation of social media data visu-
alizations.

We start with the presentation of a conceptual model for representing the so-
cial media data that we get from social networks. Then, we present the functions
that connect the entities from our model with the social network APIs. Finally,
we introduce two special templates; one for recording the execution of functions
in a script that can be executed later to produce the same layout using different
data sources; the other for computing periodically metrics that will allow users
to easily create time series charts and reports.

4.1 Social Media Conceptual Model

In this section we focus on the creation of visualizations for social media analysis,
and thus, we limit the data that we get from social networks to the data that is
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most useful for this type of analysis. We designed our conceptual model based
on the Facebook API model2 because at the moment Facebook is the most used
social network.

We show our social media conceptual model in Fig. 1. The entities that we
abstracted are the following:

– User: this entity represents the current user (the user that is using the tool).
Some of the attributes that we get for the current user (if available) are its
name, gender, current location, birthday, relationship status, etc. The user
can have friends, albums, photos and posts.

– Friends: this entity represents a social network user that has a friend con-
nection with the current user. The attributes that we get for friends are
the same attributes that we get for the current user. The friends can have
albums, photos and posts.

– Pages: this entity represents a business or brand profile in a social network.
Some of the attributes that we get for pages (if available) are their name, page
link, page category, and business website. Moreover, we get two attributes
that are very popular in the social media analysis field, the likes count and
the people talking about this count.3 The page can have albums, photos and
posts.

– Albums: this entity represents a photo album defined by a user or page.
Some of the attributes that we get for albums (if available) are their name,
photo count, description, link, cover photo, etc. An album can contain
photos.

– Photos: this entity represents a photo uploaded to the social network by a
user or page. Some of the attributes that we get for photos (if available) are
their name, link, time of upload, etc.

– Posts: this entity represents a message post created by a user or page.
Some of the attributes that we get for posts (if available) are their name,
type, message, link, etc.

Figure 1 shows the entities that we model from social networks and how they
relate to each other. We consider these relations when we define the spreadsheet
functions that we present in the next section. We do not do a complex mapping
of the entity with the spreadsheet cells like in [11], we just map each entity
attribute to one cell.

The conceptual model was designed based on the Facebook entities but it
could be used to some extent to get the entities of other social networks. For
example, social networks like twitter and Google+ have the user entities which
are similar to our user entity and the attributes of these entities can be mapped
to the attributes of our model. Also, our post entity is similar to the activities
entity of Google+ or the Tweets entity of Twitter. For the friends entity we
need to extend the model because in Twitter and Google+ this relationship is

2 http://developers.facebook.com/docs/reference/api/
3 For more details about these attributes check
http://developers.facebook.com/docs/reference/api/page/
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Fig. 1. The social media conceptual model

asymmetrical (if user A is a friend of user B it does not mean that user B is a
friend of user A).

4.2 Spreadsheet Social Functions

We defined two types of custom functions for getting data from social networks
into spreadsheets. The data functions, which are functions used to get the in-
stances of an entity from the social network, and the metric functions, which are
functions that computes a metric for an instance of an entity.

Figure 2(a) shows a generic form of a data function. The characteristics of
this type of functions are the following:

– Name: the name of the function indicates the type of the retrieved instances,
e.g., friends, photos, albums, etc. The entities available for retrieval are the
ones that are present in the conceptual model.

– Input: this type of functions takes one input parameter that represents the
id of the owner of the retrieved instances, e.g., in Fig. 2(b) the function will
get all the photos for the user which id is 112233. If the id is null or empty
the function will get the instances that belong to the current user.

– Output: this type of functions produces a multi-valued result. The range of
the result depends on the number of attributes (one column per attribute)
and the number of instances (one row per instance) that is retrieved.
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– Cell dependency: cell dependency is not activated for this type of func-
tions, i.e., the API to get the instances will be called only one time, if the
input parameter changes the API will not be called again and the results
will still correspond to the old input.

Figure 2(c) shows a generic form of a metric function. The characteristics of this
type of functions are the following:

– Name: the name of the function indicates the metric that will be computed,
e.g., number of likes, number of comments, number of female friends, etc. The
available metrics were implemented according to the most popular metrics
found in several social analysis tools.

– Input: this type of functions takes one input parameter that represents the
id of the instance for which the metric will be computed, e.g., in Fig. 2(d)
the function will get number of likes for the photo which id is 446677.

– Output: this type of functions produces a single-valued result.
– Cell dependency: cell dependency is activated for this type of functions,

i.e., the metric will be computed each time the input value changes.

Fig. 2. (a) Generic data function. (b) Data function that gets the list of photos for the
friend with id=112233. (c) Generic metric function. (d) Metric function that counts
the number of likes for the photo with id=446677.

4.3 Special Purpose Templates

As examples on how to support the users in the manipulation and visualization of
social media data we designed two sheet templates; one to support the automatic
creation and reuse of user visualizations and, the other to support the creation
of time series reports and charts.

The template that supports the creation and reuse of user visualizations uses
the first and second column of sheet. The first column is used to record all the
user actions (which include data manipulation and execution of functions) and
the second column is used to store the position where the action occurred. Figure
3 shows an example of this template. The purpose of this template is to create a
script that describes the process of creation of a visualization layout. The script
can be used later to generate the same layout but using a different data source,
this is done by changing either the executed function or the function parameter.
This feature can be used to compensate the lack of cell dependency of the data
functions.
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Fig. 3. Template for recording and executing action scripts

The template that supports the creation of time series reports and charts uses
the first row and, the first to third columns. The first column is used to store
the ids of the entity instances for which a metric will be computed. The second
column is used to store the description of the entity instances whose ids are in
the first column, this will save time to the user that will not need to search all
over the spreadsheet to which instances correspond the ids in the first column.
The third column is used to store the metrics that will be computed for the
entity instances of their corresponding rows. This template has an associated
function that is executed periodically (the interval is defined by the user). The
periodic function, on each execution, gets the first not used column and prints the
current timestamp on the first row of that column. Then, for each row, executes
the metric function specified in the third column using as input parameter the
id specified in the first column. Finally, the result of the metric computation is
printed on the column where the last timestamp was stamped. Figure 4 shows
an example of this template. After some executions of the periodic function the
template will have the necessary data for the creation of time series reports and
charts.

5 Implementation

We implemented the Social Spreadsheet by extending a Google spreadsheet with
the functions described in Sec. 4.2 using the Google App Script scripting lan-
guage. The spreadsheet is public and can be used by anyone with a Google
account.

We published the Social Spreadsheet in the Google template gallery4. The
template can be found by typing Facebook Analytics Template in the search
template box. To use the template, users need to get an access token from our
application website5. In the next section we explain how to get the access token
and why it is needed.

4 https://drive.google.com/templates
5 https://comealong.me/fb/sp/socialspreadsheet/
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Fig. 4. Template for computing metrics periodically

5.1 Authentication with Social Networks

In order to interact with social networks, applications need to authenticate them-
selves with the social networks. If the authentication process is successful, the
social network gives an access token to the authenticated application. The ap-
plication can now interact with the social network passing with each request the
given access token.

In our implementation, the authentication process is implemented outside of
the spreadsheet. We did not include the authentication process in the spreadsheet
due to a limitation of the scripting language at the moment of the implementa-
tion of the Social Spreadsheet. We continuously monitor the language updates
to check if this limitation has been removed.

To get the access token to make the spreadsheet functional, users need to go
to the application website and do the authentication process there, at the end of
the process they will get the access token for the spreadsheet. The token expires
after two months, after that it can be refreshed just by visiting the application
website.

5.2 Google Spreadsheet vs. Excel

Why we choose Google Spreadsheet instead of Excel for the implementation of
the Social Spreadsheet? We actually started to implement the Social Spread-
sheet for Excel because we consider Excel as a more mature and more complete
spreadsheet tool than Google Spreadsheet. However, we found that some critical
functions that were available for the Windows version of Excel were missing for
the Mac version of Excel. For this reason we changed the implementation tool
to Google Spreadsheet.
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Implementing the Social Spreadsheet for Google Spreadsheet has its advan-
tages with respect to Excel. The main advantages are that it is free for anyone
with a Google account and that it has more portability because Google Spread-
sheet is a web application and is available to anyone with an internet connection
and a compatible web browser.

Either way, for users that feel more comfortable working with Excel, they
can use the Social Spreadsheet to get the all social media data that they need
and export it to Excel from the Google Spreadsheet. Then, they can continue
working with the data in Excel but without the added support of the Social
Spreadsheet functions.

6 Related Work

Social media data is continuously growing with the constant flow of new posts,
comments, tweets and likes; all these data is drawing the attention of more and
more marketers that want to analyze it for getting consumer insights among
other information. This growing interest in social media data did not go unno-
ticed by the software market, which increased its offer on applications for content
analysis, dashboards and reports based on the analysis of social media data.

There is an extensive list of web applications for social media analysis. We
selected and investigated some of the applications that are considered the most
interesting according to a few blogs and articles that we found on the web.678

From the applications that we investigated, the following are the ones that we
consider most relevant: Simply Measured [1], Social Bakers [2], Inside Network
[14], Sprout Social [3] and Page Lever [15]. All of them offer several reports,
charts and dashboards. Table 1 shows the classification of these tools according
to the following features:

– Data provision capability: indicates to what extent they provide social
media data on spreadsheets. The possible values are:

• None, which means that they do not provide data at all;
• Limited, which means that they provide data but limited with constraints
to the request or to the provided data and;

• Full, which means that they provide all the requested data.

– Pricing: indicates under what payment model the data is being provided.
The possible values are:

• Free, which means that no money is paid for getting the data and;
• Subscription, which means that a periodic fee is paid for getting the data.

6 http://www.convinceandconvert.com/social-media-tools/

the-39-social-media-tools-ill-use-today/
7 http://thenextweb.com/socialmedia/2011/09/02/

the-best-new-social-media-analytics-tools-of-the-year-so-far/
8 http://thenextweb.com/socialmedia/2012/03/18/

50-mostly-free-social-media-tools-you-cant-live-without-in-2012/

http://www.convinceandconvert.com/social-media-tools/the-39-social-media-tools-ill-use-today/
http://www.convinceandconvert.com/social-media-tools/the-39-social-media-tools-ill-use-today/
http://thenextweb.com/socialmedia/2011/09/02/the-best-new-social-media-analytics-tools-of-the-year-so-far/
http://thenextweb.com/socialmedia/2011/09/02/the-best-new-social-media-analytics-tools-of-the-year-so-far/
http://thenextweb.com/socialmedia/2012/03/18/50-mostly-free-social-media-tools-you-cant-live-without-in-2012/
http://thenextweb.com/socialmedia/2012/03/18/50-mostly-free-social-media-tools-you-cant-live-without-in-2012/
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Table 1. Classification of social media analysis tools according to their data provision
capability and payment model

Currently, the Social Spreadsheet does not provide all the complex charts and
reports as the previous classified tools. Instead, the Social Spreadsheet provides
the needed data in a suitable and user-friendly environment for the creation of
similar visualizations and for free.

We found other related works that get data from the web to spreadsheets
using spreadsheet functions but the scope of these works are different than ours:

– NodeXL [4], which is an Excel template that gets data from social networks
but with the only scope of doing social network analysis. Moreover, the
entities that can be obtained are fixed; users can only choose the entity
attributes they want to get.

– In [10], the authors propose the creation of service mashups by concatenat-
ing spreadsheet functions using the cell dependency characteristic of spread-
sheets. The defined functions get data from public APIs that do not require
authentication and, take a single-valued input and produce a single-valued
output.

– Finally, in [11], the authors also propose the creation of mashups using
spreadsheet functions. The authors propose spreadsheet functions that get
data from public APIs that do not require authentication, take none or a
single-valued input and produce a multi-valued output and, propagates data
changes between the data source and the spreadsheet (the propagation can
be bidirectional if it is allowed by the source).

7 Validation

In this section we validate our proposal by implementing one data visualization
that is similar to the ones offered by commercial applications (like the ones
mentioned in the previous section).

In this example, we show the process for building a bar chart visualization for
comparing two popular soda brands using two metrics, the likes count and the
people talking about this count. Figure 5 shows all the data necessary to build
the visualization and the resulting chart. Each step of the explanation will use
as reference the data shown in Fig. 5:
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Fig. 5. Bar chart for comparing two soda brands using the likes count and the people
talking about this count metrics

1. We copy the links of the Facebook pages of the desired brands in the first
row.

2. We get the data for each page by positioning the active cell on the cell
where the page link is and then we select the menu item Get Page under
the Facebook functions menu. The page data will be copied under the cells
where the page link is (as shown by Fig. 5).

3. We put the data in a format that is accepted by the bar chart. We need to
put all the brand names as row headers and the metric names as column
headers (columns A, B, C and rows 11- 13 of Fig. 5).

4. We select the range of the table created in step 3 and select the option to
add a bar chart. The result should be similar to the observed in Fig. 5.

The above 4 steps illustrate how simple is to create one of the most popular
visualizations. More examples can be found in our application website9.

8 Conclusion and Future Work

With our proposal we demonstrated how end-users can create visualizations
similar to the ones offered by commercial tools. This also served to demonstrate
the great potential of spreadsheet applications as end-user programming tools.

9 https://comealong.me/fb/sp/socialspreadsheet/
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Spreadsheet applications can be easily extended by the addition of custom
functions. However, if the targets of the extended application are end-users, the
functionality added should be minimal and, if possible, comply with the char-
acteristics of the spreadsheet paradigm. This is to maintain the simplicity and
familiarity that end-users are accustomed to find when working with spread-
sheets.

The proposed conceptual model is based on the Facebook data model. As a
part of our future research we need to study how to abstract or extend more
the conceptual model to comply with the data models of other popular social
networks like Twitter or Google+. Furthermore, we want to conduct a usability
study to evaluate how actual end-users perceive our proposal and to receive
feedback of features or functionality that we could have omitted.

Acknowledgments. This work was supported by funds from the BPM4People
project (http://www.bpm4people.org) of the EU FP7 Capacities program.
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