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1. Introduction  

Communication over the Internet has evolved from a static entity, where people 

passively retrieve information from websites, to something more collaborative. Today 

we share information through Web 2.0. This new communication model can be 

partially defined as interactive websites and applications that allow for public 

participation in the sharing of information along with the creation of personal web 

pages and rich user experiences (O’Reilly, 2005). 

We are now active participants in the spread of information over the internet. 

We navigate to social media sites, blogs, wikis, and other news threads to receive and 

distribute content that was, up until a few years ago, found exclusively within the 

domain of traditional print and television media outlets. 

 This expansion of sources of information presents new opportunities to share 

knowledge and to collect data, which previously could only be compiled using 

exhaustive surveys to gather opinion data. Using web application programming 

interfaces (API) along with modern geographic information systems, it is now possible 

to understand the spread of information, and determine who is able to receive and pass 

along this new wealth of information.  

Social media behavior leaves a particularly deep digital footprint. Our online 

actions, conversations, social networks, and every keystroke or mouse-click is recorded 

digitally. And whether it is an implicit mention of a geographical place or time, or an 

explicit geo-referenced message, every conversation we have on social media has a 

unique geographical tag and time stamp attached to the message. With this 
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information, we can analyze, and map with reasonable confidence events1 and themes 

as they happen. 

 

1.1 Research Question 

 Given that political and natural events cause unrest in social media, the research 

of this thesis serves to address the following question: 

Using census demographics and the geographic signature of social media 

content, can we determine what effect major political and natural disaster 

events have on public attitudes towards the American government?  

 

1.2 Significance 

Although the body of literature is growing on social media, much less is known 

about the spatial and temporal components of this information. A location- based 

social network affords geographic information scientists the opportunity to collect real-

time spatiotemporal data, provided they can set-up workflows to retrieve, validate, and 

organize this information (De Longueville et al., 2009). In their paper, De Longueville 

and colleagues study how social media can be used as a source of spatiotemporal data 

and demonstrate its ability to possibly serve a role of support in emergency planning, 

risk assessment, and damage assessment activities. 

                                                           
1 For the purpose of this paper, the term "event" will refer to any theme, topic, crisis, or any other item of 
significance or happening that forms a geographical pattern in the social network. 
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Prior research has investigated social media's potential to locate areas of impact 

in a natural disaster (Li et al., 2011, Palen et al., 2012, Starbird & Palen, 2010, 

Pozdnoukhov, et al., 2011) or to identify natural disaster events, as they happen in near 

real-time (Lee & Sumiya, 2010, Sakaki, 2010, ). It has yet to be determined how these 

types of natural disaster events affect public discourse, especially as it applies to those 

who have an impact on response and the policies that directly affect the population.  

In the past, before the rise in popularity of social media networks, it was difficult 

to gather general public opinion data. In many cases, opinions were hidden in long 

forum posts, blogs, or anonymous news threads. Social networks have dramatically 

changed the way that people express their views and opinions. With an overwhelming 

volume of social media content to analyze, it can be a difficult task for a human reader 

to find relevant sources, extract related sentences with opinions, read them, summarize 

them, and organize them into usable forms (Liu, 2010). To efficiently analyze this data, 

an automated opinion indexing system is needed. 

  Understanding spatiality in the social network will enable public officials, policy 

makers, emergency management teams, and businesses to act and respond to criticism 

levied towards them in these highly volatile situations. An understanding of the 

communication in the social network will allow these officials to push information or 

allocate resources to the geographical regions in a response to the user’s critiques.  

 In the absence of traditional media outlets, whether the absence is due to the 

delay in the relay of information from the source to the network, strain on the system, 

or due to large volumes of caller activity, timely information to the public can be lost. 
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Perhaps due to structural collapse, such as an earthquake, terrorist attack, or civil 

unrest, the public loses its normal flow of information.  

Around the world, many media outlets are under strict control of authoritarian 

governments, where censorship laws and a tightly controlled state-run media do not 

have permission to allow certain information to diffuse. In each of these cases, the tools 

developed in this research could be used to aid emergency response to a disaster or 

address public hostility towards the government, potentially saving property and lives. 

 While research suggests that local media and established emergency 

management agencies continue to be valued sources for information, as most messages 

in the social media originate with established news sources, the research also 

emphasizes the growing contribution individuals make to present timely spatial 

information in a crisis event (Starbird & Palen, 2010). It has yet to be determined if the 

event of a structural collapse would make social media users the main source of crisis 

information. However, the Arab spring and Boston Marathon bombings provide 

examples of social media being used as primary sources of information (Rogers, 2013), 

for better or worse.  

Finally, in the wake of the revelations that the National Security Agency (NSA) 

collects contacts from people’s personal e-mail and instant messaging accounts 

(Gellman & Soltani, 2013), monitoring social media offers a far less intrusive means to 

monitor our digital activity.  Social media privacy awareness has become ubiquitous 

today, as users are generally aware, and often times must acknowledge consent that 

they are posting comments for the entire public to disseminate.  
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1.3 Research approach  

The emergence of social media, and the prior research on the content these 

networks can provide, will enable me to develop analytical tools.  To address the above 

research question, I developed applications that leverage web programming API’s, GIS 

methods, and analytical cartography, to determine who is voicing negative opinion 

towards the government.  

The key to understanding collective public sentiment is to collect and analyze the 

textual messages and spatial information from social media over an extended period of 

time. I make use of two case studies—one for the 2012 US Presidential Election and one 

for the 2012 Hurricane Sandy event--to demonstrate the utility of spatiotemporal 

analysis of social media.  

I then determine if the messages discusses the government and whether or not 

they have a negative sentiment.  The geographic information embedded in the 

messages metadata is used to relate the social media content to geographic census data 

(e.g., poverty, age, race, and population) using simple statistical measures, visual 

pattern matching, spatial overlay, and the assumption that most people use social 

media close to their residence or in a geographic area that has similar attributes as their 

home census block.  

If they have negative sentiment towards the government, I examine whether or 

not there is a consistent pattern between normal social media behavior and the 

behavior that occurs during major political and natural events. Each of these events 

certainly will create a disturbance in the natural ebb and flow of the social network. 
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Therefore, it will be possible to determine how communities react towards their 

government in each of these scenarios (Figure 1).  

        

 

 

1.4 Organization of thesis 

The remainder of this thesis will present my initiative to enrich social media 

metadata by using the geographic content embedded in each message. Section 2 

describes the methodology, divided into four subsections. First a survey of the social 

media platforms Twitter2, Facebook3, and Foursquare4 is provided. Next it covers 

methods directly related to geographical theme extraction on social media, along with 

the most common issues that need to be resolved in order to pursue this line of 

research. This is followed by a section on the Twitter5 API and Gnip6, the exclusive 

provider of historical and unlimited Twitter activity. Next I discuss Hurricane Sandy 

and the 2012 Election, the case studies I decided to test. Then I discuss the data 

preparation and processing, and the means of temporal and spatial analysis.  Section 3 

                                                           
2 www.twitter.com 
3 www.facebook.com 
4 www.foursquare.com 
5 www.dev.twitter.com 
6 www.Gnip.com/twitter 

Figure 1: Basic Research Flowchart 
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presents the results of my tests and Section 4 concludes this thesis and presents future 

directions of research areas. 
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2. Methodology 

2.1 Overview of methodology 

2.1.1 The social media platforms: Facebook, Twitter, and Foursquare 

 Spatiotemporal research within this field is certainly quite new, given the recent 

growth of social media. The social media network Facebook was launched in 2004, 

while Twitter was released in 2006. But the popularity of these social networks has 

grown exponentially; Twitter grew 1460 percent between June 2008 and June 2009 to 

reach a global audience of an estimated 44.5 million visitors (Scanfeld, et al., 2010). 

With more than 800 million users, Facebook would be the ideal network to 

examine. Here the relationships between the users must be reciprocal. In order to be 

"friends" with someone, each person must accept the friendship. Becoming friends 

allows users to read and comment on posted messages that their friends post on their 

personal Facebook page, and in turn your friend can do the same. There are very few 

limits as to what someone can post to Facebook. A user can post messages of unlimited 

length, photograph images, videos, or links to other internet pages.  

The sum of the network is a "social graph7", generalized in Figure 2. The social 

graph refers to: 1. Community, our network of friends. 2. Conversation, the 

interactions users have with each other. 3. Identity refers to ourselves and how we are 

viewed within the community8. The Graph application programming interface (API) 

presents a simple, consistent view of the Facebook social graph, uniformly representing 

                                                           
7 www.developer.facebook.com 
8 Social design described by Facebook 
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objects in the graph (e.g., people, photos, events, and locations) and the connections 

between them (Facebook). Facebook allows third party developers to access the Graph 

API using their own applications access to any information that Facebook users allow 

with the applications access request shown in Figure 3. 

 

      

 

 Authentication, or access permission, is not required of users that have public 

profiles. Unfortunately, for the purpose of studying Facebook relationships, the Graph 

does not allow the location field of public profiles to be viewed. In order to have access 

to profiles with their locations, developers need permission from the users, using a 

Facebook application. The Facebook Graph API therefore was not considered for this 

research, given the prohibitive amount of time necessary for developing an application 

and to acquire a representative sample of users accept the application in time to 

conduct the research. 

 Twitter, however, allows every message sent out on their network to be viewed 

by anyone using their API. It is almost an entirely public social network. It is possible to 

Figure 2: Facebook Social Graph Figure 3: Facebook Application Request 
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create a private account and to block people from viewing this personal account, but 

any account can be accessed through Twitter’s development environment . This of 

course raises the issue of Internet privacy. For this research I do not seek out private 

accounts and therefore do not intend to explicitly address the issue of privacy. 

Twitter and Facebook operate in very different ways. Both networks tend to be 

dominated by a smaller percentage of active users who make one or more postings a 

day. Many other users are considered passive users who may check the network daily, 

but post messages less frequently. This is referred to as degree centrality, where the 

importance of a node is determined by the number of nodes adjacent to it. High degree 

nodes naturally have more impact to reach a larger population, thus they are 

considered more important (Lei & Liu, 2010). 

 Degree centrality could be thought of as a hub and spoke distribution. Research 

on the two websites has not confirmed this relationship difference quantitatively, but it 

is widely assumed that Twitter has many more "hub" users than Facebook. That is 

because relationships in Twitter do not have to be reciprocal. A person can usually 

"follow" any user he or she wants to follow, without any acceptance or rejection 

available to the person being followed. Therefore, celebrities and other public figures 

may have many thousands, or even millions of followers, while many other users, if not 

most, may have less than fifty, thus giving them much less influence over the network.  

 Twitter is often referred to as a micro blogging service because it allows the 

users to post messages, known as tweets, using fewer than 140 characters. This is 

convenient because the messages aren't well formed comments or questions; rather 
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they are concise status updates that followers can understand (Sankaranaarayanan et 

al, 2009). Unfortunately this can lead to abbreviations and acronyms that may be 

harder for a search algorithm to interpret.  

Users can specify a theme to their message using hash tags (#), which provide a 

valuable service to anyone attempting to gather contextual data, as these hash tags can 

assist in classification and filter the stream of messages. In addition, hash tags are also 

used by Twitter to calculate the trending topics of the day, which encourage the user to 

post in these communities (Li, et al., 2011).  

 Finally, the user can geo-tag their message in two different ways. The geo-

tagging feature of Twitter assigns a physical location to the message metadata. A very 

small number of users, about 3-5 percent (Gnip, n.d.), actually opt in to this feature, 

which assigns longitude and latitude to each tweet using a cell phone's GPS signal, but 

the location data is very accurate.  

Users may elect to add a location to their personal information that appears on 

the user’s landing page as well as the tweet’s metadata. However, many users lie about 

their location and often place a humorous message in the location field. Other times 

users may list their home as their location but they may tweet from work, school, or 

while travelling, making this data erroneous.  Therefore, in order to use this field, 

researchers would have to verify the location of the message either by associating the 

user to his network of users to infer the location (Davis, et al., 2011) or by extracting 

text that refer to a geographical entity to geo-code the message.  
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 Unlike the previously mentioned social media sites, Foursquare9 is a location-

based social networking site developed specifically for mobile devices. This network is 

explicitly geographic, which would be valuable for this research. However, user 

expressions and relationships in Foursquare are much different than typical “real 

world” expressions and relationships. Foursquare is a game-theory designed social 

network that establishes user hierarchy based on how often users check-in to places. 

Individuals accrue points by checking in, the network also encourages it's users to post 

relevant information about the locations they have checked into.  

With its own API and developer terms of agreement, the data Foursquare 

provides could be valuable for analyzing location data and user movement. But for my 

research, I found that Foursquare did not contribute enough opinion data. Users have 

the ability to publish their Foursquare check-ins to Twitter and Facebook, and in 

preliminary testing of the networks, I found that the data I received from check-ins 

were largely generic, for example, "User checked-in to location". This type of message 

does not contribute knowledge and actually adds a great deal of noise to the database. 

 

2.2 Selection of Social Media: Twitter 

 2.2.1 Reasons for Twitter 

 A comprehensive literature review of existing research and preliminary testing 

of each social media site’s API methods led to the conclusion that the Twitter API 

                                                           
9 www.foursquare.com 
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would be the best choice for mining social media data. Due to the large volume of 

tweets published on Twitter, topic modeling and content-based studies nearly 

exclusively utilize Twitter (Kireyev et al. 2009, Pozdnoukhov et al. 2011, Luo, et. al, 

2011). My goal is to exploit Twitter's short message syntax and its easy-to-use API to 

extract negative opinion content.  

Twitter's text limit of 140 characters and use of hash tag topic classification will 

simplify the task of government keyword identification and sentiment analysis. For 

instance, "#Obama2012” is clear sentiment that the author supports the President in 

the 2012 election, “#Sandy” or “#HurricaneSandy” immediately identifies the tweet as 

being on topic to the hurricane event.  

The Twitter API, with its clear API documentation and limited restrictions on 

data access, provides the best resources for developers. The Twitter API is documented 

even further in the open-source community of developers that continuously post 

insights, code snippets, and best practices to their personal sites and blogs, and in even 

greater detail to code repositories such as Github10 and Stack Overflow11. Most 

importantly though, Twitter provides the best means of recording both location data 

and user sentiment, while exposing the greatest number of users, in the easiest to read 

format. 

 

 

                                                           
10 www.github.com 
11 www.stackoverflow.com 
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 2.2.2 Provision of Twitter Data 

Twitter produces more than 200 million tweets a day and allows developers’ 

access to its freely available streaming API. The Streaming API is an approximately one 

percent random sample of the full streaming Twitter feed (Morstatter, et al, 2013). It is 

currently unknown as to how Twitter samples the data for public distribution. In their 

comparative analysis of the Streaming API vs. the Fire hose API, Morstatter and his 

colleagues found that the sampled dataset generally followed a one percent sample of 

the full stream, but surprisingly, when Twitter activity increased dramatically, the 

Streaming API actually decreased its coverage.  

In order to yield a dataset that covers a particular natural and political event in 

space and time, it was determined that the full fire hose method would best serve my 

interests. Gnip is one of two exclusive Twitter business partners who offer this service 

for a moderate fee, depending on the purpose and volume of the request.  

 Purchasing the 100 percent full Twitter stream removes any ambiguity that is 

presented with Twitter's sampling methods. It also allows the ability to query terms 

post hoc, an important function because it is impossible to determine when and where 

a natural disaster will occur and what affect it will have on popular sentiment. Gnip 

allows the ability to review precise locations and historical time periods that span 

Twitter's existence. 
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2.3 Discovering Context 

A real challenge to my objective is the ability to filter latent noise. One can 

extract relevant topical information by identifying "seed users" such as newspapers, 

television stations, reporters, and bloggers (Sankaranarayanan, et al., 2009). According 

to one study, 10 percent of Twitter users are responsible for more than 90 percent of all 

tweets (Heil & Piskorski, 2009). To detect unusual geographic events (Lee & Sumiya, 

2010; Li, et al., 2011), monitored crowd behavior on Twitter by establishing a "normal" 

baseline crowd behavior in a geographic region of interest. Sudden increases in twitter 

activity were taken to indicate crowd abnormality.  

There is ample research suggesting that people use social media during a crisis 

to comment and share information about an abnormal event. Using trained data, such 

as predefined keywords like "shaking" or "earthquake" (Sakaki, et al., 2010), the 

geographic epicenter of earthquakes have been located with a high degree of accuracy.  

Using a predefined lexicon method of qualitative theme extraction with search 

terms such as "antibiotic" or "flu ", Scanfeld et al. (2010) determined that social media 

sites offer a means of health information sharing; furthermore, such tools could 

potentially be used to gather important real-time health data, combining health status 

updates with location-based information. To track outbreaks, for example, it would be 

relatively easy for a health organization to direct people to submit Twitter status 

updates with symptoms and location data using a predefined format so that the 

updates are machine readable and easily mapped (Scanfeld, et al., 2010).  
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The context of a message is crucial to the analysis of an event. Parsing a 

message, or any text string, is the process of analyzing the text syntactically to 

determine the grammatical structure. Rather than using a predefined lexicon, as 

described by Sakaki et al. (2010) or Liu (2010), it is possible to deconstruct text strings 

into elements of syntax to extract the semantics.  

Researchers at Stanford developed an open source natural language processor12 

(NLP) whose algorithm produces the correct classification of natural sentence at rate of 

86 percent (Klein & Manning, 2003). This provides a framework to map phrases into 

"WHAT", "WHERE", "WHEN", the semantic reasoning that is a core component of 

theme discovery.  

 Mei, et al., (2006) proposed a model to discover spatiotemporal theme patterns 

of Weblogs13. They determined themes using the count of each word in a blog, at a 

given time and location, and dividing it by the total word count to assign a proportion. 

The words in the weblogs can be classified into two groups, common English words 

such as "the", or "a", and words related to the global subtopic that they are interested in 

analyzing.  

 To extract sentiment from a constructed string, Hu and Liu ( 2004) identified 

opinion words that are used to express subjective sentiment. To determine consumer 

opinion from product reviews, they first identified features of the product about which 

customers expressed an opinion. For each feature, they identified a review sentence 

                                                           
12 http://nlp.stanford.edu/software/lex-parser.shtml provides an open source toolkit that allows the parsing of 5 
natural languages: English, German, Chinese, Arabic, and French. 
13 Often referred to as "blog", they can be written by any individual on a wide variety of topics. 
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that gave a positive or negative opinion, and then they produced a summary using the 

count of positive and negative opinions (Hu & Liu, 2004).  

 Hu and Liu used a lexical and corpus based approach over the course of many 

years to create a list of opinion words (See Appendix). They used their lexicon to 

sample consumer reviews of five items sold on two websites. A manual inpsection of 

the sampled reviews determined that their method of sentiment analysis achieved a 

successful opinion classification with 84 percent of the reviews it analyzed.  

 A predefined lexicon of keywords approach (Sakaki, et al., (2010); Scanfeld, et 

al., (2010)) that define a sample of the influential government agencies and elected 

officials (i.e., “Obama”, “FEMA”, “NYPD”) is sufficient to identify my theme target. 

Furthermore, the brevity, unique short-hand text, and the acronyms used by Twitter 

users do not necessarily need to be analyzed by complex NLP programs. Neither is it an 

easy task to implement these types of machine-learning algorithms in the time needed 

to conduct the analysis.  

 Therefore, I chose to use the Hu & Liu (2004) opinion lexicon that targets 

Twitter status updates that mention certain high-profile, local, state, and federal 

government officials or agencies in the body of text. A key challenge in using this 

methodology is the selection of appropriate terms that describe the government 

officials and agencies. 

 I populated my government keyword lexicon with a list of all elected federal and 

state officials, as well as the mayors that represent the study area . A similar technique 

was used to select the government agencies. I chose to include all federal and state 



18 
 

emergency management agencies, along with agencies that were active or effected by 

the hurricane (Figure 4).  

Furthermore, many terms chosen were excluded after analyzing a large sample 

of tweets and performing a frequency count of the terms. I removed status updates 

from the government related keyword lexicon that occurred infrequently. 

 

  

 

 

 

 

 

2.4 Case Study: New York City, Hurricane Sandy, and the 2012 Election  

New York City was carefully selected as a region of interest for two major 

reasons. First, having the benefit of hindsight, the election, and more importantly the 

hurricane, were highly publicized political and natural events, whose dates and impact 

geographies were well known.  

Secondly, New York is the largest city in the United States. This presents a 

unique opportunity to understand how these types of events effect different social 

Authority             Bloomberg          Booker               Christie              Congress             Conservative 
Conservatives    Cops                      Cuomo                Dem                    Democrat            Democrats 
Dems                     Elect                     Elected                Election             FEMA                   FDNY 
Gillibrand            Gov                        Government      Govt                    HUD                     Homeland 
Liberal                  Liberals               Mayor                  M.T.A.                 MTA                     Napolitano        
National Guard  NationalGuard   NFIP                    NJT                      NYOEM                NYPD 
Obama                  OEM                      Police                  Polls                    Port                      President 
Republican          Republicans        Sanitation         Schumer             Security               Senator 
Subway                Transit                   Vote                    Voter                  Votes 
 
 
 
 

Figure 4: List of government related keywords used 
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classes. As its largest city, New York is one of the most socially and economically 

diverse cities, not only in the U.S., but around the world. The chosen study are contains 

more than 6,500 census block tracks (U.S Census, 2010) that contain metrics about 

age, race, and income. There are very few places in the world that offer such a large 

slice of life to evaluate.  

 The particular bounding box of the Twitter data was selected for reasons both 

geographically and economically. The main objective was to cover as much of New York 

City and its range of socio-economic data. But with the price of the fire hose method 

provided by Gnip determined by the volume of records, a compromise was applied to 

my search area. The bounding box was created using the center of New York City with 

an approximately 15 mile wide (distance along latitudes) by 20 mile high (distance 

along longitudes) rectangle. 

For this research, all geo-tagged Twitter activity from October 6, 2012 to 

November 26, 2012, in the New York City area, with a geographic bounding box of 

(Longitude: -74.0424, Latitude: 40.5649) by (Longitude: -73.7622, Latitude: 40.8657) 

ensuring that the election and hurricane events would be captured, and that the normal 

baseline activity prior to and after the events would also be obtained. Using these 

parameters and post hoc data analysis, the specific area of interest would be covered. 

 2.4.1 Hurricane Sandy and the Government’s Response  

 Hurricane Sandy was one of the deadliest and costliest storms in U.S. history.  

An unusually late hurricane season storm for the northeastern portion of the United 

States, Sandy’s path of destruction effected millions of lives in the United States and 
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the Caribbean Sea, killing approximately 286 people in seven countries, including 117 

in the U.S. and causing approximately  68 billion dollars in damage (Petrecca, 2013). 

 Sandy began as a tropical depression that formed in the Caribbean Sea on 

October 22, 2012. Two days later it strengthened into a Category 1 hurricane and 

moved out to sea on October 27th. As the storm moved northeast, parallel with the 

Eastern Seaboard, it was intercepted by high-pressure cold front from the north, 

forcing it trajectory towards the northeastern United States (Figure 5). 

 By midafternoon, October 29th, Sandy’s diameter was around 1,000 miles wide, 

with the eye of the hurricane 300 miles off-shore (Drye, 2012) and headed towards the 

most populated region of the U.S.  At 8 pm, Sandy’s eye came ashore across New 

Jersey, destroying Atlantic City’s iconic boardwalk and recreation area.  

The storm surge crested with record high elevations in New York City, flooding 

Manhattan. Tunnels and subways were inundated and the flood caused a large 

explosion at the Consolidated Edison (ConEd) power plant, shutting off power for 

millions of New Yorkers 

The United States Government was active throughout the lifecycle of the storm 

using public outreach to create awareness for the storm and its potential for 

catastrophic damage (Federal Emergency Management Agency [FEMA], 2013). The 

President was in close contact with Governors Chris Christie of New Jersey and Mario 

Cuomo of New York. New York City Mayor Michael Bloomberg ordered evacuations of 

all low-lying neighborhoods and closed the public schools (CNN, 2013). 
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On Sunday, October 28th, President Barack Obama declared states of emergency 

for Connecticut, District of Columbia, Maryland, Massachusetts, New Jersey, and New 

York (FEMA). The following day Sandy passed through New York, with its backside 

winds dealing another blow to the region. President Obama declared major disasters 

for Connecticut, New Jersey, and New York, making disaster assistance available to the 

hardest hit regions affected by the storm (FEMA). The storm then weakened in 

strength and dissipated over Pennsylvania by October 31st. 

 

Figure 5: Hurricane Sandy  
 geographic timeline 
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2.4.2 The 2012 Election 

 Coincidently, the devastating hurricane event occurred near the climax of a hotly 

contested political campaign season, capped with the 2012 Presidential Election.  At the 

national level, Democratic incumbent Barack Obama faced Republican challenger Mitt 

Romney.  

In my geographic area of interest; New York City, one U.S. Senator was up for 

reelection and 12 U.S. Congressional Representatives were on the ballot. Major local 

politicians that were not up for reelection this cycle included New Jersey Governor 

Chris Christie, New York Governor Mario Cuomo, United States Senator Chuck 

Shummer, and New York City Mayor Michael Bloomberg. 

As is the case in most presidential election cycles, the top of the ticket tends to 

dominate public discourse and politicians who share the ballot with an incumbent 

president are often directly affected by the president’s popularity, often referred to as 

the coattail effect (Enten, 2011).   

Elections have a strong affect on public discourse and opinions toward 

government officials are amplified during the election cycle. Monitoring social media 

during the election season will reveal negative opinions of these officials with much 

greater frequency, and will elicit this information out of a greater percentage of the 

population.  
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2.5 Data Analysis 

 2.5.1 Database Schema 

 The database schema for this analysis was determined through early testing of 

the application development cycle with the Streaming API. The Tweets returned by the 

API are formatted using nested key-value pairs that serve as properties along with their 

associated values. For instance, each tweet returned by Gnip contains properties, or 

metadata, about the user. The tweet also contains metadata about the status update 

such the time, location, device, and language (Figure 6).  

Currently there is no "one size fits all" database that accomplishes all the goals of 

the analysis. By utilizing the strengths and ignoring the shortcomings of different 

systems, one can build a cohesive database architecture that can store and represent 

the large volume of Gnip tweets spatially. I was able to store more than 10 million 

records daily using MySQL14, and filter the body of text of the Tweet records, to 

determine the value of keyword filters, without running into any scalability issues.  

To inspect the records visually, I used the easy-to-read, tabular interface of 

Microsoft Access15. Access adds further functionality to my workflow with its ability to 

be imported to a spatial database with greater ease than most other platforms.  

 

 

                                                           
14 MySQL is an open-source relational database management system. www.mysql.com 
15 www.office.microsoft.com 
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 2.5.2 Filter by keyword  

 Following the (Sakaki, 2010, Hu & Liu, 2004) method, I used a list of keywords, 

in this case, well-known government officials and agencies to train a Python script that 

filters unneeded information in each tweet. Other data included in the database tables 

were the geographic location, the time of the status update, the device that created the 

update, and some metadata about the user for potential future use (Figure 7).  

 

 

 

Figure 6: Example of Twitter metadata. 

{  
Tweet ID: 2624374503229904, 
   User Information:{ 
       User ID: 556167537, 
       User Name: @LindaB, 
       Profile Message: “ESPN junkie, Food Lover” 
       Image: “/profile_images/556167537/image.jpg” 
       Number of followers: 17, 
       Number of followings: 48, 
       Number of postings: 17, 
       Time zone: User ID, 
       Language: English, 
       },  
Tweet Information:{ 
       Device that generated the tweet: iPhone, 
       Link to tweet: “http:/twitter.com/LindaB/279542” 
       Time of the tweet: 2012-10-28 23:14:50, 
       Text body of the tweet: “Ready for Sandy, bring it on!”, 
       Location of tweet: [40.725, -73.980], 
       How many times retweeted: 2 
       } 
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The device that generated the tweet attribute was used to confirm that only 

mobile devices or third-party location-based-services (LBS), such as Foursquare, 

created the geolocated tweets. Sampling of the Twitter feed revealed that a large 

number of Foursquare-generated tweets pollute the stream with unnecessary noise. 

Most Foursquare tweets are automatic status updates that only reveal that “the user has 

checked-in to this geographic place”, usually a business establishment. These updates, 

which constitute a large volume of data, are removed by querying which device created 

the update. 

 Sentiment analysis was performed using a similar filtering method. For each 

tweet in the database, the program scans through the body of text. If that body of text 

contains a term that exists in the negative keyword lexicon it will add a count of one to 

the sentiment score. If there are multiple negative words in the text, each negative word 

will add to the total sentiment score of the tweet (Figure 8).  A tweet with a score of “-1” 

or less is considered a negative tweet for the purpose of this analysis. Cumulative scores 

generated were created for possible future testing. 

for each tweet delivered by API: 
      if (it contains a govt. keyword):   
 User ID, 
 Number of followers, 
 Device that generated the tweet, 
 Time of the tweet, 
 Text body of the tweet, 
 Latitude of tweet, 
 Longitude of tweet 
 Store it as a column in a database 

Figure 7: Pseudo code example of tweet parsing method. 
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2.5.3 Frequency analysis 

A temporal window surrounding the dates of high negative sentiment is used to 

compare normal social media behavior with the periods with high frequency negative 

sentiment. A raw frequency histogram is needed to determine which events attract the 

@kcesq the piece they missed was the public outcry... let's just say sleep 
deprivation made the mayor and all nyers freaking insane. (-4) 
 
mta  has requested a 100% refund from fema for all this free service don't be fool 
people. shame shame shame (-4) 
 
blunder prone bloomberg makes brutal mistake for mere 350millions when 
hurricane sandy distruction cost nyc billions. (-4) 
 
one giant fuck you from ing &amp; mayor bloomberg. starts in powerless 
&amp; flood ravaged si #nyc #fail @nycoem @newyorker http://t.co/qybdazix  
(-3) 
 
okay so ppl r dying in ny n have no power. n ur using a genrator for a stupid 
marathon? fuck u mayor bloomberg! (-3) 
 
"@newyorkpost: generators power up nyc marathon tents while nyers suffer in 
cold, dark http://t.co/kw7pu8ey" c'mon bloomberg think! (-3) 
 
other than his problems with education chris christie is a dope ass governor he 

has bark something that bloomberg lacks (-3) 
 
this is crazy.  the mayor could not provide police to president obama but is 
going ahead with the marathon.  # #unbelievable (-2) 
 
no problem boarding today. slightly congested. (@ mta bus - m66 - 5th ave.) (-2) 
 
almost got hit by mta bus! q44 in flushing main st! stupid bus ignore red light!  
@mtainsider @nycmayorsoffice @311nyc (-2) 
 

Figure 8: Sample of Tweets with government keywords in black bold, and negative 
keywords with red bold, and the resultant sentiment score. 
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most social media attention.  Abnormally high frequency dates will help to define the 

dates to use and give a sense of overall social media patterns. 

A normalized frequency (i.e., percentage of tweets that are negative) is needed to 

determine which dates exhibit the most negative sentiment. A second frequency 

analysis is performed on the data that is based on the geography of the social media 

updates. Important dates such as the election attract a very high frequency of data, 

which can be misleading to the study, as I am more interested in locating pockets of 

negativity. 

2.5.4 Socioeconomic overlay 

During periods of high social media activity that coincide with major political 

and natural disaster events, it would be ideal to understand what social and economic 

conditions exist at the geographic location of the areas of high negative sentiment. An 

overlay of geographic information can create a relationship between the social media 

activity and the socio-economic conditions.  

The metadata contained in the tweet reveals many things about the user and the 

tweet itself, however, it does not reveal user attributes such as race, income, or age. 

United States Census data from a geographic information system (GIS) contains all of 

these attributes along with the geographic boundaries where these attributes exist 

(Figure 9, 10, 11). 

An overlay of the negative social media status updates, which are stored as 

geographic points in a database, on the socio-economic layer will reveal what groups of 
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people might feel resentment towards the government. This approach of generalizing 

social media statuses from point locations to a polygon (whose overall socio-economic 

pattern is generalized by a census boundary) could reveal whether or not negative 

sentiment towards government is driven by socio-economic geographic conditions.  

To identify sentiment within the census boundaries, social media points that 

exist within the boundary will be aggregated to the tract using a count points in 

polygon algorithm. Special consideration of the data is needed to ensure that census 

tracts with very low frequencies do not skew the results. Many census tracts may 

contain only one tweet, thus giving it a 100 percent opinion score. 

To overcome this potential bias, the frequencies of socio-economic metrics are 

determined using classes of attribute indicators. The class breaks in the map and the 

frequency distribution will be based on the standard deviation from the mean. This is 

the appropriate method of classification because all of the metrics (i.e. race, income, 

age) follow normal or bimodal distributions.   

No one census tract, irrespective of the negative sentiment frequency has greater 

influence than another census tract with similar socioeconomic attribute values in my 

analysis. Rather, the demographic attribute values of the tracts will be the controlling 

attribute for my analysis. The counts of negativity within these bins will simply provide 

a summary statistic on the socio-economic indicator. 

Another potential bias in this analysis is that people are submitting social media 

updates from their home census block.  This analysis does not have the ability to track 

user’s locations with respect to their homes.  An assumption or generalization must be 
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made that most people are using social media within close proximity to their homes or 

that they the geographic range that they are travelling to exhibit similar socio-economic 

conditions to their home blocks.  

      

 

      

Clockwise from top-left: 

Figure 9: Median Income 
Figure 10: Median Age 
Figure 11: Race 
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3. Results and Discussion 

The analysis revealed unique patterns of negative sentiment based on 

demographic geography when used in conjunction with periods of time when the 

percent of negative sentiment status updates peaks. The three metrics I was most 

interested in discovering, with respect to negative expressions towards the government, 

were income, age, and race, discussed in the following section. 

 

3.1 Spatiotemporal Patterns of Negative Opinions 

 Once the entire database was filtered down to a usable set of records that 

contained the government related keywords and a resultant sentiment score, frequency 

plots of the time period were created (Figure 12).  

As expected, the volume of social media activity within the collected area 

deviates from its baseline average of 810 geo-enabled tweets per day at pivotal points in 

the timeline. A small jump in total tweets occurs on October 11th that can be attributed 

to the Vice-Presidential debate. Much larger spikes in both total Twitter activity and 

negative counts occurs on October 16th and 22nd. These days represent the final two 

Presidential debates. 
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On Election Day, Twitter announced that it set a site record with 31 million 

election related tweets (which contained certain key terms and hash tags), with a peak 

one-second rate of 15,107 tweets per second  that nearly tripled the Twitter’s average of 

5,700 tweets per second(Rewashed, 2012). These astonishing numbers are reflected in 

the geo-located New York City dataset, as was expected with such a high profile event 

taking place. 

A natural ebb and flow of negative sentiment is exhibited, with an average of 189 

negative tweets per day occurring throughout the time period. Approximately 22 

percent of all government related tweets have a negative sentiment. However, unlike 

the raw frequency of negative sentiment, the normalized represents the actual trend of 

negative sentiment (Figure 13). 
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Figure 12: Frequency of negative sentiment per day. Y-
axis is the volume of geo-enabled tweets. 
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  In the time frame between the last debate and the election, the Twitter 

stream maintains a higher than normal state of traffic with a gradual increasing trend 

occurring as the election draws near. However, the second Presidential debate and the 

dates between October 29th and October 31st draw the most negative (as a percentage) 

tweets. Those days represent the day Hurricane Sandy hits New York and the two days 

that follow. The frequency of Twitter activity can be represented spatially as well. The 

normal frequency (Figure 14) exhibited on the off-peak dates is fairly sparse. But 

during the hurricane (Figure 15) the volume of data increases significantly. However, 

on Election Day (Figure 16), when Twitter set all-time records for data-usage, geo-

enabled tweets are dense enough to cover all of Manhattan and multiply throughout the 

study area. Very large numbers of people receive, distribute, and are active participants 

in news gathering and diffusing. When significant events unfold, social media users 

take to their service to broadcast information from their own perspective. 
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Figure 13: Frequency of percent negative per day. The Y-axis is the percentage 
of negative social media statuses. 



33 
 

  

  

 

Figure 14: Spatial pattern of 
normal Twitter activity. Red dots 
represent negative sentiment 
tweets. White Dots represent 
neutral or positive sentiment 
tweets.  

Figure 15: Spatial pattern of 
Twitter Activity during Hurricane 
Sandy. Red dots represent negative 
sentiment tweets. White Dots 
represent neutral or positive 
sentiment tweets.  

Figure 16: Spatial pattern Twitter 
activity on Election Day. Red dots 
represent negative sentiment 
tweets. White Dots represent 
neutral or positive sentiment 
tweets.  
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3.2. Median Household Income 

The median household income for New York City, within the study area, has a 

unimodal distribution, skewed to the right, with an average household income of about 

$57,000 (Figure 18A: Frequency). For the study area, pockets of significant wealth exist 

mostly along the Hudson River, Manhattan in New York, and the waterfront in New 

Jersey (Figure 17: Map).  

A parallel pattern emerges (Figure 18A: Social media analysis) from election 

sentiment with hurricane sentiment as wealth increases. This pattern suggests that 

wealthy people have a higher negative attitude towards the government during each 

type of event. Because more wealthy folks are located along the sea wall, perhaps their 

higher negative attitude is caused by greater damage to their properties and way of life 

caused by Hurricane Sandy. 

Both events create relatively low negative attitude based on income when 

compared to the age and income metrics. It is interesting that people that live below the 

average income seem to express little outrage towards the government during the 

hurricane and the lowest negativity of any class in the election. Nearly 1,200 tweets 

originated from census tracts that have a median income of $38,000. These tracts tend 

to have a much less negative perception of their government than those having a 

household income greater than $38,000. 



35 
 

 
Figure 17: Median Household Income 
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3.3 Median Age 

Median age follows a uniform distribution (Figure 18B: Frequency). Spatially it 

has a fairly random distribution with large pockets of youth in Brooklyn and pockets of 

older population around Central Park in Manhattan as well as northeast Queens 

(Figure 19: Map).  

The resultant negativity pattern created by social media at first seemed to be a 

fairly uniform response to a uniform distribution (Figure 18B: Social Media Analysis). 

However, polarizing negative sentiment with respect to each event occurs with folks 

with a median age younger than thirty.  

Perhaps these differing trends are due to the nature of age. Census blocks where 

the median age is younger than twenty usually contain schools, both primary and 

secondary. Someone who is young, who does not own property, or has no children, may 

be less likely to be upset by hurricane events unfolding around them. However, homes 

that have a median beyond 27 could feel more impacted by the hurricane.  

The election actually increased the negativity in age groups younger than 27, 

while older populations where less stimulated by this process. Perhaps people 

experienced in the nature of American politics are more accustomed to the negative 

culture that surrounds politics, whereas young folks, who tend to be more optimistic 

about the human condition, may feel alienated by the election process.  



38 
 

 

 
Figure 19: Median Age 
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3.4 Race 

The most interesting and revealing results emerge within the racial study of 

negative sentiment covering these events. Census data reveals significant spatial 

clustering, or segregation of race in New York City (Figure 20: Map), despite it having a 

bimodal and diverse overall population (Figure 18C: Frequency). Segregation of race 

reveals deep divisions in society. The same disturbing divisions of geography appear to 

apply towards divisions in sentiment (Figure 18C: Social media analysis). 

President Obama was the first black president elected in America. While great 

strides have been made since the time of slavery and the Civil Rights Act, racism and 

discrimination still thrive in the U.S. Therefore, the president’s race may contribute 

much of the critique and support that is expressed towards him. 

The census tracts that contain less than 65 percent white population have a 

uniform negative sentiment of about 22 percent. But where white population is larger 

than 65 percent, its negativity towards government officials becomes quite significant.  

Spikes in government related keywords occurred during significant presidential 

election events. And of course the keyword “Obama” dominated all other government 

related keywords, so most social media chatter in the region, and across the United 

States dealt specifically with the presidency. The negative sentiment towards 

government, and more specifically towards President Obama, seems to be directly 

correlated with race.  
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Figure 20: Race 
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 A second disturbing trend emerges as it pertains to race. Census tracts that are 

less white have higher negative sentiment towards the government during the 

hurricane than white communities.  

 The United States has a poor record with race relations and government 

response towards non-white communities during natural disasters. The negativity in 

social media during Hurricane Sandy could be a reflection of communities that feel 

neglected by their government and whiter communities who tend to receive 

preferential treatment from the government.  
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4. Conclusion and Future Direction 

 4.1 Conclusion 

A social media data mining application was created that absorbed all geo-

enabled tweets that contained one or more reserved keywords of government officials 

and agencies. A negativity score based on a negative keyword lexicon was assigned to 

all of the tweets that contained a government keyword. The output of the application 

was a database that contained information about the user, the body of text in the status 

update, the sentiment score, and the geographic location of the message. 

 Using publicly available U.S. Census demographic data I was able to plot these 

messages to my study area of New York City. Using a point-in-polygon algorithm, a 

frequency of negative messages was assigned to each census tract.  

 Many limitations occur throughout this analysis. A number of inferences are 

made about the nature of individuals with respect to the census blocks that the tweets 

originated from. It is assumed that users will make social media updates in and around 

their home or in neighborhoods with similar socio-economic attributes. It is also 

assumed that access to the Twitter service was unbroken during the Hurricane. There 

was a significant power outage during the hurricane that could have had a major effect 

on the number of negative status updates.  

 With those assumptions accepted, the result of this analysis revealed that when 

social media data has geographic information embedded, one can utilize geographic 

information systems to overlay the information on demographic data to generalize 
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which socio-economic groups are expressing negative reactions or opinions during 

natural disaster and political events. Analysis of the information overlay revealed that 

unique patterns emerge within the socio-economic classes with respect to the attribute 

being examined. 

  Patterns of social media frequency peaked on dates significant to the 2012 

election and Hurricane Sandy. Spatially and temporally, social media volume increases 

when newsworthy events occur. People have always had a need to be involved in the 

spread of information, regardless of its accuracy. And during this time period, in New 

York City, conversation about the presidential election trumped conversation on 

Hurricane Sandy. 

  When examining age as a metric, the pattern of negativity is mostly uniform 

across all age groups. However, groups with a median age less than thirty exhibited 

much more variation in opinion that depended on the nature of the event taking place. 

 Median household income as an attribute exhibited lower overall negativity 

across all classes. Interestingly though, people with more economic wealth have a much 

greater negative sentiment towards the government than those with little wealth.  

 Race as the defining metric provided the most interesting results of the analysis. 

While race relations in America seem to have improved a great deal in the last 150 

years, the results of this study suggest that we have a long way to go before race is not 

an issue. White people in this study exhibited much more hostility towards the election 

and the presidential candidate who headlined the contest. And conversely, less white 

groups exhibited hostility towards the government during Hurricane Sandy. 
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 4.2 Future Direction 

The development of Web 2.0 technologies has created a new paradigm in 

geographic information science. We now have the ability to mine and analyze social 

media behavior and public opinion with greater ease. This will create opportunities for 

spatial and social scientists to examine the populous who are contributing terabytes of 

volunteered opinion data every day. 

Many interesting questions about this research came about as a result of the 

spatial analysis. The factual evidence is that there is segregation of sentiment in the 

three metrics I examined. However, the discussion that I provide about the results is 

speculative, rooted in the history of American culture. Further examination of the 

results by social scientists could lead to more accurate and prophetic knowledge of the 

conditions. 

Using a simple lexical approach proved to be a sufficient mechanism to analyze 

opinion data using Twitter. A social media site that limits its users to 140 characters or 

less provides simplicity to both the users of the technology and the methods to examine 

it. As new social media outlets emerge and others increase access to their APIs, how can 

more sophisticated natural language processing algorithms improve the results of 

opinion mining? 

Furthermore, the study area of New York and other very large metropolitan 

areas have a great deal of geographic and demographic data available. How well would 

my approach work using less populated, less diverse, and less data accessible sites?  
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As big data grows, and more users contribute their thoughts and opinions for 

the world to digest, more and more institutions will eagerly and actively consume their 

data for public service, consumer research, and possibly for more nefarious reasons. 

Therefore, further research by academia is needed to test the capabilities of social 

media data-mining, create innovative workflows, and question the motivations of those 

who seek out this wealth of information. 
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Appendix 
 

'2-faced', '2-faces', 'abnormal', 'abolish', 'abominable', 'abominably', 'abominate', 
'abomination', 'abort', 'aborted', 'aborts', 'abrade', 'abrasive', 'abrupt', 'abruptly', 
'abscond', 'absence', 'absent-minded', 'absentee', 'absurd', 'absurdity', 'absurdly', 
'absurdness', 'abuse', 'abused', 'abuses', 'abusive', 'abysmal', 'abysmally', 'abyss', 
'accidental', 'accost', 'accursed', 'accusation', 'accusations', 'accuse', 'accuses', 'accusing', 
'accusingly', 'acerbate', 'acerbic', 'acerbically', 'ache', 'ached', 'aches', 'achey', 'aching', 
'acrid', 'acridly', 'acridness', 'acrimonious', 'acrimoniously', 'acrimony', 'adamant', 
'adamantly', 'addict', 'addicted', 'addicting', 'addicts', 'admonish', 'admonisher', 
'admonishingly', 'admonishment', 'admonition', 'adulterate', 'adulterated', 
'adulteration', 'adulterier', 'adversarial', 'adversary', 'adverse', 'adversity', 'afflict', 
'affliction', 'afflictive', 'affront', 'afraid', 'aggravate', 'aggravating', 'aggravation', 
'aggression', 'aggressive', 'aggressiveness', 'aggressor', 'aggrieve', 'aggrieved', 
'aggrivation', 'aghast', 'agonies', 'agonize', 'agonizing', 'agonizingly', 'agony', 'aground', 
'ail', 'ailing', 'ailment', 'aimless', 'alarm', 'alarmed', 'alarming', 'alarmingly', 'alienate', 
'alienated', 'alienation', 'allegation', 'allegations', 'allege', 'allergic', 'allergies', 'allergy', 
'aloof', 'altercation', 'ambiguity', 'ambiguous', 'ambivalence', 'ambivalent', 'ambush', 
'amiss', 'amputate', 'anarchism', 'anarchist', 'anarchistic', 'anarchy', 'anemic', 'anger', 
'angrily', 'angriness', 'angry', 'anguish', 'animosity', 'annihilate', 'annihilation', 'annoy', 
'annoyance', 'annoyances', 'annoyed', 'annoying', 'annoyingly', 'annoys', 'anomalous', 
'anomaly', 'antagonism', 'antagonist', 'antagonistic', 'antagonize', 'anti-', 'anti-american', 
'anti-israeli', 'anti-occupation', 'anti-proliferation', 'anti-semites', 'anti-social', 'anti-us', 
'anti-white', 'antipathy', 'antiquated', 'antithetical', 'anxieties', 'anxiety', 'anxious', 
'anxiously', 'anxiousness', 'apathetic', 'apathetically', 'apathy', 'apocalypse', 'apocalyptic', 
'apologist', 'apologists', 'appal', 'appall', 'appalled', 'appalling', 'appallingly', 
'apprehension', 'apprehensions', 'apprehensive', 'apprehensively', 'arbitrary', 'arcane', 
'archaic', 'arduous', 'arduously', 'argumentative', 'arrogance', 'arrogant', 'arrogantly', 
'ashamed', 'asinine', 'asininely', 'asinininity', 'askance', 'asperse', 'aspersion', 
'aspersions', 'assail', 'assassin', 'assassinate', 'assault', 'assult', 'astray', 'asunder', 
'atrocious', 'atrocities', 'atrocity', 'atrophy', 'attack', 'attacks', 'audacious', 'audaciously', 
'audaciousness', 'audacity', 'audiciously', 'austere', 'authoritarian', 'autocrat', 
'autocratic', 'avalanche', 'avarice', 'avaricious', 'avariciously', 'avenge', 'averse', 
'aversion', 'aweful', 'awful', 'awfully', 'awfulness', 'awkward', 'awkwardness', 'ax', 
'babble', 'back-logged', 'back-wood', 'back-woods', 'backache', 'backaches', 'backaching', 
'backbite', 'backbiting', 'backward', 'backwardness', 'backwood', 'backwoods', 'bad', 
'badly', 'baffle', 'baffled', 'bafflement', 'baffling', 'bait', 'balk', 'banal', 'banalize', 'bane', 
'banish', 'banishment', 'bankrupt', 'barbarian', 'barbaric', 'barbarically', 'barbarity', 
'barbarous', 'barbarously', 'barren', 'baseless', 'bash', 'bashed', 'bashful', 'bashing', 
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'bastard', 'bastards', 'battered', 'battering', 'batty', 'bearish', 'beastly', 'bedlam', 
'bedlamite', 'befoul', 'beg', 'beggar', 'beggarly', 'begging', 'beguile', 'belabor', 'belated', 
'beleaguer', 'belie', 'belittle', 'belittled', 'belittling', 'bellicose', 'belligerence', 'belligerent', 
'belligerently', 'bemoan', 'bemoaning', 'bemused', 'bent', 'berate', 'bereave', 
'bereavement', 'bereft', 'berserk', 'beseech', 'beset', 'besiege', 'besmirch', 'bestial', 
'betray', 'betrayal', 'betrayals', 'betrayer', 'betraying', 'betrays', 'bewail', 'beware', 
'bewilder', 'bewildered', 'bewildering', 'bewilderingly', 'bewilderment', 'bewitch', 'bias', 
'biased', 'biases', 'bicker', 'bickering', 'bid-rigging', 'bigotries', 'bigotry', 'bitch', 'bitchy', 
'biting', 'bitingly', 'bitter', 'bitterly', 'bitterness', 'bizarre', 'blab', 'blabber', 'blackmail', 
'blah', 'blame', 'blameworthy', 'bland', 'blandish', 'blaspheme', 'blasphemous', 
'blasphemy', 'blasted', 'blatant', 'blatantly', 'blather', 'bleak', 'bleakly', 'bleakness', 
'bleed', 'bleeding', 'bleeds', 'blemish', 'blind', 'blinding', 'blindingly', 'blindside', 'blister', 
'blistering', 'bloated', 'blockage', 'blockhead', 'bloodshed', 'bloodthirsty', 'bloody', 
'blotchy', 'blow', 'blunder', 'blundering', 'blunders', 'blunt', 'blur', 'bluring', 'blurred', 
'blurring', 'blurry', 'blurs', 'blurt', 'boastful', 'boggle', 'bogus', 'boil', 'boiling', 'boisterous', 
'bomb', 'bombard', 'bombardment', 'bombastic', 'bondage', 'bonkers', 'bore', 'bored', 
'boredom', 'bores', 'boring', 'botch', 'bother', 'bothered', 'bothering', 'bothers', 
'bothersome', 'bowdlerize', 'boycott', 'braggart', 'bragger', 'brainless', 'brainwash', 
'brash', 'brashly', 'brashness', 'brat', 'bravado', 'brazen', 'brazenly', 'brazenness', 'breach', 
'break', 'break-up', 'break-ups', 'breakdown', 'breaking', 'breaks', 'breakup', 'breakups', 
'bribery', 'brimstone', 'bristle', 'brittle', 'broke', 'broken', 'broken-hearted', 'brood', 
'browbeat', 'bruise', 'bruised', 'bruises', 'bruising', 'brusque', 'brutal', 'brutalising', 
'brutalities', 'brutality', 'brutalize', 'brutalizing', 'brutally', 'brute', 'brutish', 'bs', 'buckle', 
'bug', 'bugging', 'buggy', 'bugs', 'bulkier', 'bulkiness', 'bulky', 'bulkyness', 'bull****', 'bull-
---', 'bullies', 'bullshit', 'bullshyt', 'bully', 'bullying', 'bullyingly', 'bum', 'bump', 'bumped', 
'bumping', 'bumpping', 'bumps', 'bumpy', 'bungle', 'bungler', 'bungling', 'bunk', 
'burden', 'burdensome', 'burdensomely', 'burn', 'burned', 'burning', 'burns', 'bust', 
'busts', 'busybody', 'butcher', 'butchery', 'buzzing', 'byzantine', 'cackle', 'calamities', 
'calamitous', 'calamitously', 'calamity', 'callous', 'calumniate', 'calumniation', 
'calumnies', 'calumnious', 'calumniously', 'calumny', 'cancer', 'cancerous', 'cannibal', 
'cannibalize', 'capitulate', 'capricious', 'capriciously', 'capriciousness', 'capsize', 
'careless', 'carelessness', 'caricature', 'carnage', 'carp', 'cartoonish', 'cash-strapped', 
'castigate', 'castrated', 'casualty', 'cataclysm', 'cataclysmal', 'cataclysmic', 
'cataclysmically', 'catastrophe', 'catastrophes', 'catastrophic', 'catastrophically', 
'catastrophies', 'caustic', 'caustically', 'cautionary', 'cave', 'censure', 'chafe', 'chaff', 
'chagrin', 'challenging', 'chaos', 'chaotic', 'chasten', 'chastise', 'chastisement', 'chatter', 
'chatterbox', 'cheap', 'cheapen', 'cheaply', 'cheat', 'cheated', 'cheater', 'cheating', 'cheats', 
'checkered', 'cheerless', 'cheesy', 'chide', 'childish', 'chill', 'chilly', 'chintzy', 'choke', 
'choleric', 'choppy', 'chore', 'chronic', 'chunky', 'clamor', 'clamorous', 'clash', 'cliche', 
'cliched', 'clique', 'clog', 'clogged', 'clogs', 'cloud', 'clouding', 'cloudy', 'clueless', 'clumsy', 
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'clunky', 'coarse', 'cocky', 'coerce', 'coercion', 'coercive', 'cold', 'coldly', 'collapse', 
'collude', 'collusion', 'combative', 'combust', 'comical', 'commiserate', 'commonplace', 
'commotion', 'commotions', 'complacent', 'complain', 'complained', 'complaining', 
'complains', 'complaint', 'complaints', 'complex', 'complicated', 'complication', 
'complicit', 'compulsion', 'compulsive', 'concede', 'conceded', 'conceit', 'conceited', 
'concen', 'concens', 'concern', 'concerned', 'concerns', 'concession', 'concessions', 
'condemn', 'condemnable', 'condemnation', 'condemned', 'condemns', 'condescend', 
'condescending', 'condescendingly', 'condescension', 'confess', 'confession', 
'confessions', 'confined', 'conflict', 'conflicted', 'conflicting', 'conflicts', 'confound', 
'confounded', 'confounding', 'confront', 'confrontation', 'confrontational', 'confuse', 
'confused', 'confuses', 'confusing', 'confusion', 'confusions', 'congested', 'congestion', 
'cons', 'conscons', 'conservative', 'conspicuous', 'conspicuously', 'conspiracies', 
'conspiracy', 'conspirator', 'conspiratorial', 'conspire', 'consternation', 'contagious', 
'contaminate', 'contaminated', 'contaminates', 'contaminating', 'contamination', 
'contempt', 'contemptible', 'contemptuous', 'contemptuously', 'contend', 'contention', 
'contentious', 'contort', 'contortions', 'contradict', 'contradiction', 'contradictory', 
'contrariness', 'contravene', 'contrive', 'contrived', 'controversial', 'controversy', 
'convoluted', 'corrode', 'corrosion', 'corrosions', 'corrosive', 'corrupt', 'corrupted', 
'corrupting', 'corruption', 'corrupts', 'corruptted', 'costlier', 'costly', 'counter-productive', 
'counterproductive', 'coupists', 'covetous', 'coward', 'cowardly', 'crabby', 'crack', 
'cracked', 'cracks', 'craftily', 'craftly', 'crafty', 'cramp', 'cramped', 'cramping', 'cranky', 
'crap', 'crappy', 'craps', 'crash', 'crashed', 'crashes', 'crashing', 'crass', 'craven', 'cravenly', 
'craze', 'crazily', 'craziness', 'crazy', 'creak', 'creaking', 'creaks', 'credulous', 'creep', 
'creeping', 'creeps', 'creepy', 'crept', 'crime', 'criminal', 'cringe', 'cringed', 'cringes', 
'cripple', 'crippled', 'cripples', 'crippling', 'crisis', 'critic', 'critical', 'criticism', 'criticisms', 
'criticize', 'criticized', 'criticizing', 'critics', 'cronyism', 'crook', 'crooked', 'crooks', 
'crowded', 'crowdedness', 'crude', 'cruel', 'crueler', 'cruelest', 'cruelly', 'cruelness', 
'cruelties', 'cruelty', 'crumble', 'crumbling', 'crummy', 'crumple', 'crumpled', 'crumples', 
'crush', 'crushed', 'crushing', 'cry', 'culpable', 'culprit', 'cumbersome', 'cunt', 'cunts', 
'cuplrit', 'curse', 'cursed', 'curses', 'curt', 'cuss', 'cussed', 'cutthroat', 'cynical', 'cynicism', 
'd*mn', 'damage', 'damaged', 'damages', 'damaging', 'damn', 'damnable', 'damnably', 
'damnation', 'damned', 'damning', 'damper', 'danger', 'dangerous', 'dangerousness', 
'dark', 'darken', 'darkened', 'darker', 'darkness', 'dastard', 'dastardly', 'daunt', 'daunting', 
'dauntingly', 'dawdle', 'daze', 'dazed', 'dead', 'deadbeat', 'deadlock', 'deadly', 
'deadweight', 'deaf', 'dearth', 'death', 'debacle', 'debase', 'debasement', 'debaser', 
'debatable', 'debauch', 'debaucher', 'debauchery', 'debilitate', 'debilitating', 'debility', 
'debt', 'debts', 'decadence', 'decadent', 'decay', 'decayed', 'deceit', 'deceitful', 'deceitfully', 
'deceitfulness', 'deceive', 'deceiver', 'deceivers', 'deceiving', 'deception', 'deceptive', 
'deceptively', 'declaim', 'decline', 'declines', 'declining', 'decrement', 'decrepit', 
'decrepitude', 'decry', 'defamation', 'defamations', 'defamatory', 'defame', 'defect', 
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'defective', 'defects', 'defensive', 'defiance', 'defiant', 'defiantly', 'deficiencies', 
'deficiency', 'deficient', 'defile', 'defiler', 'deform', 'deformed', 'defrauding', 'defunct', 
'defy', 'degenerate', 'degenerately', 'degeneration', 'degradation', 'degrade', 'degrading', 
'degradingly', 'dehumanization', 'dehumanize', 'deign', 'deject', 'dejected', 'dejectedly', 
'dejection', 'delay', 'delayed', 'delaying', 'delays', 'delinquency', 'delinquent', 'delirious', 
'delirium', 'delude', 'deluded', 'deluge', 'delusion', 'delusional', 'delusions', 'demean', 
'demeaning', 'demise', 'demolish', 'demolisher', 'demon', 'demonic', 'demonize', 
'demonized', 'demonizes', 'demonizing', 'demoralize', 'demoralizing', 'demoralizingly', 
'denial', 'denied', 'denies', 'denigrate', 'denounce', 'dense', 'dent', 'dented', 'dents', 
'denunciate', 'denunciation', 'denunciations', 'deny', 'denying', 'deplete', 'deplorable', 
'deplorably', 'deplore', 'deploring', 'deploringly', 'deprave', 'depraved', 'depravedly', 
'deprecate', 'depress', 'depressed', 'depressing', 'depressingly', 'depression', 
'depressions', 'deprive', 'deprived', 'deride', 'derision', 'derisive', 'derisively', 
'derisiveness', 'derogatory', 'desecrate', 'desert', 'desertion', 'desiccate', 'desiccated', 
'desititute', 'desolate', 'desolately', 'desolation', 'despair', 'despairing', 'despairingly', 
'desperate', 'desperately', 'desperation', 'despicable', 'despicably', 'despise', 'despised', 
'despoil', 'despoiler', 'despondence', 'despondency', 'despondent', 'despondently', 
'despot', 'despotic', 'despotism', 'destabilisation', 'destains', 'destitute', 'destitution', 
'destroy', 'destroyer', 'destruction', 'destructive', 'desultory', 'deter', 'deteriorate', 
'deteriorating', 'deterioration', 'deterrent', 'detest', 'detestable', 'detestably', 'detested', 
'detesting', 'detests', 'detract', 'detracted', 'detracting', 'detraction', 'detracts', 
'detriment', 'detrimental', 'devastate', 'devastated', 'devastates', 'devastating', 
'devastatingly', 'devastation', 'deviate', 'deviation', 'devil', 'devilish', 'devilishly', 
'devilment', 'devilry', 'devious', 'deviously', 'deviousness', 'devoid', 'diabolic', 'diabolical', 
'diabolically', 'diametrically', 'diappointed', 'diatribe', 'diatribes', 'dick', 'dictator', 
'dictatorial', 'die', 'die-hard', 'died', 'dies', 'difficult', 'difficulties', 'difficulty', 'diffidence', 
'dilapidated', 'dilemma', 'dilly-dally', 'dim', 'dimmer', 'din', 'ding', 'dings', 'dinky', 'dire', 
'direly', 'direness', 'dirt', 'dirtbag', 'dirtbags', 'dirts', 'dirty', 'disable', 'disabled', 
'disaccord', 'disadvantage', 'disadvantaged', 'disadvantageous', 'disadvantages', 
'disaffect', 'disaffected', 'disaffirm', 'disagree', 'disagreeable', 'disagreeably', 'disagreed', 
'disagreeing', 'disagreement', 'disagrees', 'disallow', 'disapointed', 'disapointing', 
'disapointment', 'disappoint', 'disappointed', 'disappointing', 'disappointingly', 
'disappointment', 'disappointments', 'disappoints', 'disapprobation', 'disapproval', 
'disapprove', 'disapproving', 'disarm', 'disarray', 'disaster', 'disasterous', 'disastrous', 
'disastrously', 'disavow', 'disavowal', 'disbelief', 'disbelieve', 'disbeliever', 'disclaim', 
'discombobulate', 'discomfit', 'discomfititure', 'discomfort', 'discompose', 'disconcert', 
'disconcerted', 'disconcerting', 'disconcertingly', 'disconsolate', 'disconsolately', 
'disconsolation', 'discontent', 'discontented', 'discontentedly', 'discontinued', 
'discontinuity', 'discontinuous', 'discord', 'discordance', 'discordant', 'discountenance', 
'discourage', 'discouragement', 'discouraging', 'discouragingly', 'discourteous', 
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'discourteously', 'discoutinous', 'discredit', 'discrepant', 'discriminate', 'discrimination', 
'discriminatory', 'disdain', 'disdained', 'disdainful', 'disdainfully', 'disfavor', 'disgrace', 
'disgraced', 'disgraceful', 'disgracefully', 'disgruntle', 'disgruntled', 'disgust', 'disgusted', 
'disgustedly', 'disgustful', 'disgustfully', 'disgusting', 'disgustingly', 'dishearten', 
'disheartening', 'dishearteningly', 'dishonest', 'dishonestly', 'dishonesty', 'dishonor', 
'dishonorable', 'dishonorablely', 'disillusion', 'disillusioned', 'disillusionment', 
'disillusions', 'disinclination', 'disinclined', 'disingenuous', 'disingenuously', 
'disintegrate', 'disintegrated', 'disintegrates', 'disintegration', 'disinterest', 
'disinterested', 'dislike', 'disliked', 'dislikes', 'disliking', 'dislocated', 'disloyal', 
'disloyalty', 'dismal', 'dismally', 'dismalness', 'dismay', 'dismayed', 'dismaying', 
'dismayingly', 'dismissive', 'dismissively', 'disobedience', 'disobedient', 'disobey', 
'disoobedient', 'disorder', 'disordered', 'disorderly', 'disorganized', 'disorient', 
'disoriented', 'disown', 'disparage', 'disparaging', 'disparagingly', 'dispensable', 'dispirit', 
'dispirited', 'dispiritedly', 'dispiriting', 'displace', 'displaced', 'displease', 'displeased', 
'displeasing', 'displeasure', 'disproportionate', 'disprove', 'disputable', 'dispute', 
'disputed', 'disquiet', 'disquieting', 'disquietingly', 'disquietude', 'disregard', 
'disregardful', 'disreputable', 'disrepute', 'disrespect', 'disrespectable', 'disrespectablity', 
'disrespectful', 'disrespectfully', 'disrespectfulness', 'disrespecting', 'disrupt', 
'disruption', 'disruptive', 'diss', 'dissapointed', 'dissappointed', 'dissappointing', 
'dissatisfaction', 'dissatisfactory', 'dissatisfied', 'dissatisfies', 'dissatisfy', 'dissatisfying', 
'dissed', 'dissemble', 'dissembler', 'dissension', 'dissent', 'dissenter', 'dissention', 
'disservice', 'disses', 'dissidence', 'dissident', 'dissidents', 'dissing', 'dissocial', 'dissolute', 
'dissolution', 'dissonance', 'dissonant', 'dissonantly', 'dissuade', 'dissuasive', 'distains', 
'distaste', 'distasteful', 'distastefully', 'distort', 'distorted', 'distortion', 'distorts', 
'distract', 'distracting', 'distraction', 'distraught', 'distraughtly', 'distraughtness', 
'distress', 'distressed', 'distressing', 'distressingly', 'distrust', 'distrustful', 'distrusting', 
'disturb', 'disturbance', 'disturbed', 'disturbing', 'disturbingly', 'disunity', 'disvalue', 
'divergent', 'divisive', 'divisively', 'divisiveness', 'dizzing', 'dizzingly', 'dizzy', 'doddering', 
'dodgey', 'dogged', 'doggedly', 'dogmatic', 'doldrums', 'domineer', 'domineering', 
'donside', 'doom', 'doomed', 'doomsday', 'dope', 'doubt', 'doubtful', 'doubtfully', 'doubts', 
'douchbag', 'douchebag', 'douchebags', 'downbeat', 'downcast', 'downer', 'downfall', 
'downfallen', 'downgrade', 'downhearted', 'downheartedly', 'downhill', 'downside', 
'downsides', 'downturn', 'downturns', 'drab', 'draconian', 'draconic', 'drag', 'dragged', 
'dragging', 'dragoon', 'drags', 'drain', 'drained', 'draining', 'drains', 'drastic', 'drastically', 
'drawback', 'drawbacks', 'dread', 'dreadful', 'dreadfully', 'dreadfulness', 'dreary', 
'dripped', 'dripping', 'drippy', 'drips', 'drones', 'droop', 'droops', 'drop-out', 'drop-outs', 
'dropout', 'dropouts', 'drought', 'drowning', 'drunk', 'drunkard', 'drunken', 'dubious', 
'dubiously', 'dubitable', 'dud', 'dull', 'dullard', 'dumb', 'dumbfound', 'dump', 'dumped', 
'dumping', 'dumps', 'dunce', 'dungeon', 'dungeons', 'dupe', 'dust', 'dusty', 'dwindling', 
'dying', 'earsplitting', 'eccentric', 'eccentricity', 'effigy', 'effrontery', 'egocentric', 
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'egomania', 'egotism', 'egotistical', 'egotistically', 'egregious', 'egregiously', 'election-
rigger', 'elimination', 'emaciated', 'emasculate', 'embarrass', 'embarrassing', 
'embarrassingly', 'embarrassment', 'embattled', 'embroil', 'embroiled', 'embroilment', 
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'molestation', 'monotonous', 'monotony', 'monster', 'monstrosities', 'monstrosity', 
'monstrous', 'monstrously', 'moody', 'moot', 'mope', 'morbid', 'morbidly', 'mordant', 
'mordantly', 'moribund', 'moron', 'moronic', 'morons', 'mortification', 'mortified', 
'mortify', 'mortifying', 'motionless', 'motley', 'mourn', 'mourner', 'mournful', 
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'naughty', 'nauseate', 'nauseates', 'nauseating', 'nauseatingly', 'na\xefve', 'nebulous', 
'nebulously', 'needless', 'needlessly', 'needy', 'nefarious', 'nefariously', 'negate', 
'negation', 'negative', 'negatives', 'negativity', 'neglect', 'neglected', 'negligence', 
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'wounds', 'wrangle', 'wrath', 'wreak', 'wreaked', 'wreaks', 'wreck', 'wrest', 'wrestle', 
'wretch', 'wretched', 'wretchedly', 'wretchedness', 'wrinkle', 'wrinkled', 'wrinkles', 'wrip', 
'wripped', 'wripping', 'writhe', 'wrong', 'wrongful', 'wrongly', 'wrought', 'yawn', 'zap', 
'zapped', 'zaps', 'zealot', 'zealous', 'zealously', 'zombie' 

 


