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1 Introduction

Words are associated with emotions. For example, delightful and yummy indicate the emotion of
joy, gloomy and cry are indicative of sadness, shout and boiling are indicative of anger, and so on.
In this paper, we present a large word—emotion association lexicon we created through a massive
online annotation project.

A number of theories have been proposed about which emotions are basic (Ekman, 1992;
Plutchik, 1962; Parrot, 2001; James, 1884). See Ortony and Turner (1990) for a detailed review of
many of these models. Ekman (1992) argues that there are six basic emotions: joy, sadness, anger,
fear, disgust, and surprise. Plutchik (1962, 1980, 1994) proposes eight basic emotions. These include
Ekman’s six as well as trust and anticipation. Since annotating words with hundreds of emotions
is expensive for us and difficult for annotators, we decided to annotate words with Plutchik’s eight
basic emotions.

We created the word-emotion association lexicon through Amazon’s Mechanical Turk.! Me-
chanical Turk is an online crowdsourcing platform that is especially suited for tasks that can be done
over the Internet through a computer or a mobile device. It is already being used to obtain human
annotation on various linguistic tasks (Snow et al., 2008; Callison-Burch, 2009). However, one must
define the task carefully to obtain annotations of high quality. Several checks must be included to
ensure that random and erroneous annotations are discouraged, rejected, and re-annotated.

The details of our method are outlined in Mohammad and Turney (2010). We summarize them
briefly below. We use Roget’s Thesaurus as the source for terms.? Since the 1911 US edition
of Roget’s is in the public domain, we can distribute our emotion lexicon without the burden of
restrictive licenses. We annotated only those words that occurred more than 120,000 times in the
Google n-gram corpus.?

Roget’s Thesaurus groups related words into about a thousand categories, which can be thought
of as coarse senses or concepts (Yarowsky, 1992). If a word is ambiguous, then it is listed in more
than one category. Since a word may have different emotion associations when used in different
senses, we obtained annotations at word-sense level by first asking an automatically generated
word-choice question pertaining to the target:

Q1. Which word is closest in meaning to shark (target)?
e car o tree o fish e olive

"Mechanical Turk: http://www.mturk.com/mturk/welcome
*Roget’s Thesaurus: http://www.gutenberg.org/ebooks/10681
3The Google n-gram corpus is available through the Linguistic Data Consortium: https://www.ldc.upenn.edu



The near-synonym (fish) is taken from the thesaurus, and the distractors are randomly chosen words. This
question guides the annotator to the desired sense of the target word. It is followed by ten questions asking
if the target is associated with positive sentiment, negative sentiment, anger, fear, joy, sadness, disgust,
surprise, trust, and anticipation.

If an annotator answers Q1 incorrectly, then we discard information obtained from the remaining ques-
tions. Thus, even though we do not have objectively correct answers to the emotion association questions,
many of the dubious annotations are likely to be eliminated. About 10% of the annotations were discarded
because of an incorrect response to Q1.

Each term is annotated by five different people. For 74.4% of the instances, all five annotators agreed on
whether a term is associated with a particular emotion or not. For 16.9% of the instances, four out of five
people agreed with each other. The information from multiple annotators for a particular term is combined
by taking the majority vote. The lexicon has entries for about 24,200 word—sense pairs. The information
from different senses of a word is combined by taking the union of all emotions associated with the different
senses of the word. This resulted in a word-level emotion association lexicon for about 14,200 word types.
These files are together referred to as the NRC Emotion Lexicon version 0.92.

2 Applications

Automatic recognition of emotions is useful for a number of tasks, including the following:

1. Managing customer relations by taking appropriate actions depending on the customer’s emotional state
(for example, dissatisfaction, satisfaction, sadness, trust, anticipation, or anger) (Bougie, Pieters, and
Zeelenberg, 2003).

2. Tracking sentiment towards politicians, movies, products, countries, and other target entities (Pang and
Lee, 2008; Mohammad and Yang, 2011).

3. Developing sophisticated search algorithms that distinguish between different emotions associated with
a product (Knautz, Siebenlist, and Stock, 2010). For example, customers may search for banks, mu-
tual funds, or stocks that people trust. Aid organizations may search for events and stories that are
generating empathy, and highlight them in their fund-raising campaigns. Further, systems that are not
emotion-discerning may fall prey to abuse. For example, it was recently discovered that an online vendor
deliberately mistreated his customers because the negative online reviews translated to higher rankings
on Google searches.*

4. Creating dialogue systems that respond appropriately to different emotional states of the user; for exam-
ple, in emotion-aware games (Veldsquez, 1997; Ravaja et al., 2006).

5. Developing intelligent tutoring systems that manage the emotional state of the learner for more effective
learning. There is some support for the hypothesis that students learn better and faster when they are
in a positive emotional state (Litman and Forbes-Riley, 2004).

6. Determining risk of repeat attempts by analyzing suicide notes (Osgood and Walker, 1959; Matykiewicz,
Duch, and Pestian, 2009; Pestian, Matykiewicz, and Grupp-Phelan, 2008).%

7. Understanding gender differences in communication styles through work-place and personal email (Mo-
hammad and Yang, 2011).

8. Assisting in writing e-mails, documents, and other text to convey the desired emotion (and avoid misin-
terpretation) (Liu, Lieberman, and Selker, 2003).

9. Depicting the flow of emotions in novels and other books (Boucouvalas, 2002; Mohammad, 2011).

10. Identifying what emotion a newspaper headline is trying to evoke (Bellegarda, 2010).

‘http://www.pcworld.com/article/212223/google_algorithm_will_punish_bad_businesses.html
®The 2011 Informatics for Integrating Biology and the Bedside (i2b2) challenge by the National Center for Biomed-
ical Computing is on detecting emotions in suicide notes.



11. Re-ranking and categorizing information/answers in online question—answer forums (Adamic et al., 2008).
For example, highly emotional responses may be ranked lower.

12. Detecting how people use emotion-bearing-words and metaphors to persuade and coerce others (for ex-
ample, in propaganda) (Kovecses, 2003).

13. Developing more natural text-to-speech systems (Francisco and Gervés, 2006; Bellegarda, 2010).

14. Developing assistive robots that are sensitive to human emotions (Breazeal and Brooks, 2004; Hollinger
et al., 2006). For example, the robotics group in Carnegie Melon University is interested in building an
emotion-aware physiotherapy coach robot.

3 Related Work

This section describes some of the other existing word—emotion association lexicons. The WordNet Affect
Lexicon (WAL) (Strapparava and Valitutti, 2004) has a few hundred words annotated with a number of
affect categories including the six Ekman emotions (joy, sadness, anger, fear, disgust, and surprise).® General
Inquirer (GI) (Stone et al., 1966) has 11,788 words labeled with 182 categories of word tags, including positive
and negative polarity.” Affective Norms for English Words (ANEW) has pleasure (happy—unhappy), arousal
(excited—calm), and dominance (controlled—in control) ratings for 1034 words.®

4 NRC Emotion Lexicon: version 0.92

The National Research Council of Canada reserves all rights to the NRC Emotion Lexicon.

4.1 Terms of use

1. If you use this lexicon in your research, then please cite this paper and/or any of the following papers:
Mohammad and Turney (2013, 2010); Mohammad and Yang (2011); Mohammad (2011).° Below is how
this paper can be cited:

NRC Emotion Lexicon, Saif M. Mohammad and Peter D. Turney, NRC Technical Report,
December 2013, Ottawa, Canada.

Links to the papers are available at http://www.purl.org/net/NRCemotionlexicon.

2. If you use this lexicon in an application, please credit NRC appropriately. For example a web application
making use of the NRC Emotion Lexicon should acknowledge the use the lexicon in the home page.

4.2 Format

The appendix shows the list of terms in the NRC Emotion Lexicon and their association with each of the
ten affect categories studied—the eight basic emotions and positive and negative sentiment. Each line has
the following format:

TargetWord AffectCategory:AssociationFlag AffectCategory: AssociationFlag ...
where,

— TargetWord is a word for which emotion associations are provided.

— AffectCategory is one of eight emotions (anger, fear, anticipation, trust, surprise,
sadness, joy, or disgust) or one of two polarities (negative or positive).

SWAL: http://wndomains.fbk.eu/wnaffect.html

"GIL: http://www.wjh.harvard.edu/~inquirer

SANEW: http://csea.phhp.ufl.edu/media/anevmessage.html
?0ur recommended citation is Mohammad and Turney (2013).



— AssociationFlag has one of two possible values: 0 or 1. 0 indicates that the target
word has no association with affect category, whereas 1 indicates an association.

The Appendix presents the word-level emotion lexicon. If you wish to obtain the sense-level lexicon or
you would like more detailed information such as the individual annotations by each of the annotators, then
contact the National Research Council Canada.
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Appendix

Entries in the NRC Emotion Lexicon version 0.92.

aback positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abacus positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:1
abandon positive:0 negative:l anger:0 anticipation:0 disgust:0 fear:1 joy:0 sadness:1 surprise:0 trust:0
abandoned positive:0 negative:1 anger:1 anticipation:0 disgust:0 fear:1 joy:0 sadness:1 surprise:0 trust:0
abandonment positive:0 negative:1 anger:1 anticipation:0 disgust:0 fear:1 joy:0 sadness:1 surprise:l trust:0
abate positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abatement positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abba positive:1 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abbot positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:1
abbreviate positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abbreviation positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abdomen positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abdominal positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abduction positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:1 joy:0 sadness:1 surprise:1 trust:0
aberrant positive:0 negative:l anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
aberration positive:0 negative:1 anger:0 anticipation:0 disgust:1 fear:0 joy:0 sadness:0 surprise:0 trust:0
abeyance positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
ablation positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
ablaze positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abnormal positive:0 negative:l1 anger:0 anticipation:0 disgust:1 fear:0 joy:0 sadness:0 surprise:0 trust:0
aboard positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abode positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abolish positive:0 negative:1 anger:1 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abolition positive:0 negative:l anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abominable positive:0 negative:1 anger:0 anticipation:0 disgust:1 fear:1 joy:0 sadness:0 surprise:0 trust:0
abomination positive:0 negative:l1 anger:1 anticipation:0 disgust:1 fear:1 joy:0 sadness:0 surprise:0 trust:0
aboriginal positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abort positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abortion positive:0 negative:l anger:0 anticipation:0 disgust:1 fear:1 joy:0 sadness:1 surprise:0 trust:0
abortive positive:0 negative:l anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:1 surprise:0 trust:0
abound positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abovementioned positive:l negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abrasion positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abroad positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abrogate positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abrupt positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:l trust:0
abruptly positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abscess positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:1 surprise:0 trust:0
absence positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:1 joy:0 sadness:1 surprise:0 trust:0
absent positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:1 surprise:0 trust:0
absentee positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:1 surprise:0 trust:0
absenteeism positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absinthe positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absolute positive:1l negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absolution positive:1l negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:1 sadness:0 surprise:0 trust:1
absorbed positive:1 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absorbent positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absorbing positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absorption positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abstain positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abstention positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abstinence positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abstract positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abstraction positive:0 negative:0 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absurd positive:0 negative:1 anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
absurdity positive:0 negative:l anger:0 anticipation:0 disgust:0 fear:0 joy:0 sadness:0 surprise:0 trust:0
abundance positive:1 negative:1 anger:0 anticipation:1 disgust:1 fear:0 joy:1 sadness:0 surprise:0 trust:1




abundant
abuse
abutment
aby

abysmal
abyss
academic
academy
accede
accelerate
acceleration
accent
accentuate
accept
acceptable
acceptance
access
accessible
accession
accessory
accident
accidental
accidentally
accolade
accommodate
accommodation
accompaniment
accompany
accompanying
accomplice
accomplish
accomplished
accomplishment
accord
accordance
accordion
account
accountability
accountable
accountant
accounting
accounts
accredited
accretion
accrue
accueil
accumulate
accumulation
accuracy
accurate
accursed
accusation
accusative
accused
accuser
accusing
accustomed
ace

acetic

ache

achieve
achievement
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