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Today: LIWC
• Last time: LSA, a model of meaning 

• Purely quantitative 

• Linguistic Inquiry and Word Count (LIWC) 

• A measure of meaning that mixes qualitative and 
quantitative

• Motivation: You are “linguistically leaky” — subtle 
patterns of word usage may reveal your intentions, 
emotions, desires, etc.

Types of Research
• Qualitative vs. … quantitative

observe, annotate
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Linguistic Inquiry and Word Count

Use human coders to categorize words, in terms of their 
meaning, then create a system that lets us use those 

categories to quantify text in various ways…

Examples
• What the word “I” means can be described in 

terms of the categories in which this word can be 
placed. E.g.: pronoun, self 

• How about the word “challenge”: emotion, positive 
emotion, achievement 

• Each word can be in many categories; each 
category has many words. 

• LIWC now has almost 5,000 words!

Examples

“I”

“challenge”

pronoun

self

“happy”
“sad”

“win”

“she”

“he”

“we”
emotion

positive emotion

achievement



LIWC Is, in Part, a Dictionary

Word Category

I pronoun, self

we pronoun, self

she pronoun, self, female

challenge emotion, positive emotion, achievement

win achievement, etc.

happy emotion, positive emotion

see senses, vision, etc.

Qualitative Methods
• LIWC used qualitative coding by human participants in order to get these 

dictionaries… 

• Human judges (about 5) worked together to help (i) pick the words, (ii) 
pick the categories, and (ii) categorize the words. 

• Judges achieved inter-rater reliability: 

• The process of comparing judge categorizations to determine how 
closely judges agreed. Where they do not have a majority vote, they 
either removed a word or negotiated to come to agreement. Ultimately, 
LIWC’s scores are based on over 90% agreement by judges.

Cognitive Questions…
• After LIWC has hand-coded these categories, we can 

now use them to quantify text. 

• Questions we might ask: 

• How much do people refer to themselves? 

• How sad are people? How negative? 

• How much do they talk about their job? 

• How often do they make social references?

LIWC Is Quite Transparent
“I walked. She drove. 
We met at the store.”

9 words. 
3 pronouns (33%) 
2 self words (22%)

http://www.liwc.net/





LIWC as “Forensic 
Linguistics”

• LIWC has been applied all over the place. The 
reading provides some very nice details… 

• The idea is that subtle linguistic usage, especially 
such things as stylistics (pronouns, prepositions, 
etc.) might serve as a kind of “linguistic forensic” 
device, that could detect some psychological states.

Cognitive Questions
• How much do people refer to themselves? 

• Turns out, liars tend to use language in a way to 
minimize first-person singular. 

• LIWC has been used to quantify text that 
contains lies. Fewer “I”s! 

• Also find that depressives use more first-person 
singular.



Cognitive Questions
• How sad are people? How negative? 

• Turns out, participants who are more neurotic 
tend to have correlated negative word usage.
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derived from personal or nonpersonal, emotional or neutral material? Also, be-

cause language use is an inherently social phenomenon, one has to consider po-

tentially bi-directional effects. In a recent study of e-mail conversations, Thomson

et al. (2001) showed, for example, that participants spontaneously accommodate

to gender-preferential language used by their conversation partners.

Traditional Personality Measures

Asearly as 1942,Sanford (1942) argued that verbal behaviorwas apowerfulmarker

of personality. Several researchers have echoed this observation (e.g., Furnham

1990, Scherer 1979, Weintraub 1989). Although the empirical support is growing,

the research linking self-reports of personality and word use is still in its early

stages.

THE BIG FIVE To our knowledge, only one study has attempted to correlate word

use to the Big Five personality dimensions (self-reports of extraversion, neuroti-

cism, agreeableness, conscientiousness, and openness to experience). Usingmulti-

plewriting samples of several hundred college students, Pennebaker&King (1999)

found modest but reliable effects of personality on word choice, with correlations

ranging between 0.10 and 0.16. Overall, neuroticismwas positively correlatedwith

use of negative emotion words and negatively with positive emotion words; ex-

traversion correlated positively with positive emotion words and words indicative

of social processes; agreeableness was positively related to positive emotion and

negatively to negative emotion words. In addition, neuroticism was characterized

by a more frequent use of first person singular, a finding that is consistent with

the idea that excessive use of first person pronouns reflects a high degree of self-

involvement (e.g., Davis & Brock 1975, Ickes et al. 1986, Scherwitz & Canick

1988, Stirman & Pennebaker 2001, Weintraub 1989).

MOODS AND EMOTIONS Only a handful of researchers have looked at how other

personality variables are linked to unique word choices. Weintraub (1981, 1989)

reported that an anxious disposition correlates with the use of first person sin-

gular and a high amount of explainers (e.g., because, since, in order to) and

negatives (e.g., no, not, never). Self-ratings of anger are associated with an ab-

sence of qualifiers and a high use of negatives, rhetorical questions, and direct

references to other objects or people. Weintraub (1989) also found that a domi-

nant personality was associated with a high rate of commands, interruptions, and

obscenities.

NEED STATES Pennebaker&King (1999) examined the linguistic correlates of the

needs for achievement, power, and affiliation. Whereas the language of achieve-

ment motivation assessed with a TAT measure was characterized by a low degree

of immediacy (few first person singular pronouns, frequent use of articles, long

words, and discrepancy words), an orientation towards the social past (frequent

use of past tense and social words, infrequent use of present tense and positive

Cognitive Questions
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Taken together, existing studies on the psychometrics of word use suggest that

people’s word choice is sufficiently stable over time and consistent across topic

or context to use language as an individual difference measure. This is true for

both basic grammatical categories as well as more psychologically based language

dimensions.

Demographic Variables

With language use fulfilling the psychometric properties of an individual differ-

ence marker, are there basic differences in word use as a function of age and

sex?

AGE Whereas a fair amount of research exists on discourse and aging (Coupland

&Coupland 2001), virtually no studies have addressed howword use changes over

the life-span. In two overlapping projects Pennebaker & Stone (2002) explored

the links between language use and age. In a cross-sectional analysis, multiple

written or spoken text samples from disclosure studies from over 3000 research

participants from 45 different studies representing 21 laboratories in 3 countries

were subjected to computer text analyses to determine how people change in their

use of 60 text dimensions as a function of age. A separate longitudinal project ana-

lyzed the collected works of 10 well-known novelists, playwrights, and poets who

lived in the past 500 years. The results of the two projects converged in that both

studies found pronounced differences in language use over the life-span. Whether

famous authors were expressing themselves through their literature, experimental

research participants were writing about traumatic experiences, or control partic-

ipants were writing about their plans for the day, people exhibited remarkably

consistent changes in their linguistic styles. With increasing age, individuals used

more positive emotion words, fewer negative emotion words, fewer first person

singular self-references, more future tense, and fewer past tense verbs. Age was

also positively correlated with an increase in cognitive complexity (e.g., causation

words, insight words, long words). In addition to challenging some of the cultural

stereotypes on aging, these results suggest that language use can serve as a subtle

linguistic age marker.

GENDER In contrast to other demographic variables, the link between word use

and gender has been extensively studied. Differences in women’s and men’s lan-

guage have received widespread attention within the scientific community as well

as in the popular media. Lakoff (1975) published a seminal work relating gender

differences in language use to differential access to social power. She argued that

women’s lack of power in society results in their using a less assertive speech

that manifests itself in a higher degree of politeness, less swearing, more frequent

tag questions (e.g., “It is . . ., isn’t it?”), more intensifiers (e.g., really, so), and

more hedges (e.g., sort of, perhaps, maybe; also known as qualifiers or uncertainty

words). Other early literature reviews (Haas 1979, Jay 1980) generally supported

LIWC could serve as a kind of linguistic 
diagnostic tool for different stages in life…

http://www.analyzewords.com/



Grades
• Final paper 

• Our coverage of diverse material is partly designed to help expose you to 
many techniques. 

• In the final paper, you will choose one method, and expand a lab into a 
paper project. 

• Choose something that is related to career interests. 

• E.g., philosophy grad school - build a thought experiment? 

• E.g., forensic psychology - LIWC? 

• E.g., CogSci grad school - RT experiment? 

• E.g., cog neuro interests - Neurosynth exploration? 

Sections
• Going to lab ensures you understand the task — 

you can even check to make sure it is correct 
before you submit it to your TA. 

• You can ask any questions about the task, and 
make sure you understand the procedures. 

• Ask your TA about careers in cognitive science! 

• Don’t forget extra SONA credit. 

Exam 2 / Next Week
• Date for next exam: March 31st, after spring break. 

• Review guide posted well before spring break. 

• One more section before exam two: neural 
network models

• From computer analysis in big data to 
computational modeling using neural network


