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Motivation

* Prior research indicated a relationship between author’s personality
and the frequency of specific linguistic features that he/she uses on
the text he/she writes.

* However, previous research has been focused mostly on “long”
texts.

* Can personality characteristics be detected on Facebook (FB)
users via their short text 'Status Updates'?
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Why Facebook?

* Huge impact on social relations across
the globe

o Worldwide, there are over 1.71 billion
monthly active Facebook users

(¢]

1.13 billion people log onto Facebook daily
active users

There are 1.57 billion mobile active users

(¢]

(¢]

Five new profiles are created every second.

Every 60 seconds on Facebook: 293,000
statuses are updated, and 136,000 photos
are uploaded.

(¢]
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Why status updates?

P4 Update Status || Add Photos/Video Create Photo Album

Since the inception of Facebook in 2004, status updates have been one of its most preferred features.

Status updates allow users to share their thoughts, feelings, and activities with friends, who have the
opportunity to “like” and comment in return.

However... it is an under-researched feature (compared to others, e.g. likes, number of friends etc)
and focus specifically on the linguistic behavior of the user
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Previous Research
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Our contribution

.- *LIWC linguistic concepts
status Personality
* Multilevel N-gram

updates Profiles
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Personality: The big five factor mo

FFM

el

Low Score

Practical,
conventional,
prefers routine

Impulsive,
careless,
disorganized

Quiet, reserved,
withdrawn

Critical,
uncooperative,
suspicious

Calm,
even-tempered,
secure

Trait

Openness
(imagination, feelings,
actions, ideas)

Conscientiousness
(competence, self-discipline,
thoughtfulness, goal-driven)

Extroversion
(sociability, assertiveness,
emotional expression)

Agreeableness
(cooperative, trustworthy,
good-natured)

Neuroticism
(tendency toward
unstable emotions)

High Score

Curious,
wide range of
interests,
independent

Hardworking,
dependable,
organized

Outgoing, warm,

| seeks adventure

Helpful, trusting,
empathetic

Anxious,
unhappy,
prone to negative
emotions
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MyPersonality Project Data

(Bachrach, Kosinski, Graepel, Kohli & Stillwell (2012), Ortigosa, Carro & Quiroga (2014))

FB app 2007-2012.

" Big5

250MB
3.000.000

1. FB users: questionnaire (Big5,

political, religious beliefs...) 64 GB RAM

2. User Data collection. 14 days for final
sample

3. 20+ millions of users

* 1-2 days needed
4. Data: Likes, psychometric tests' @ for each
experiment
7000 users

scores, FB status updates, Bigh

scores
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Stylometric features

1. LIWC '

e Dictionary containing words that belong to 64 language and psychological processes

e Language-dependent, semantics, no Greek

2. Multilevel Ngrams Profiles

e Language Independent features measured in FB status updates (~3-15 words)

e n={2,3}, word/character layers, total 2000 most frequent ngrams
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1. LIWC

Francis & Pennebaker (1993)/ LIWC2007: revised and
improved version

* Efficient method for personality study

* Word count text analysis

| i
LIwC

Punctuation symbols

Psychological factors

Basic linguistic Categories of personal

dimensions (e.g. % of matters (eg work, (full stops, commas words (+/- emotions,

pronouns, articles etc). home, leisure) etc.). family, friends ...)

y

v v
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Sample LIWC Features
LIWC (Linguistic Inquiry and Word Count)

Pennebaker, | W_, Booth, R]., & Francis, M.E. (2007). Linguistic Inquiry and Word Count: LIWC 2007. Austin, TX

Feature Type | Example

Anger words LIWC | hate, kill, pissed
Metaphysical issues LIWC | God, heaven, coffin
Physical state/function | LIWC | ache, breast, sleep
Inclusive words LIWC | with, and, include
Social processes LIWC | talk, us, friend
Family members LIWC | mom, brother, cousin
Past tense verbs LIWC | walked, were, had
References to friends LIWC | pal, buddy, coworker
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Sample LIWC output

Seg WC WPS Sixitr Dic _ funct pronounppron i

1 19 19 21.05 94.74 684 10.53 0 0 0 0 0 0 1053 1053 1579 1053

_____ 1 36 36 3056 97.22 639 5.56 2.78 0 0 0 278 0 278 278 1389 1389
.| 4UWC60Test (IB Axt 1 34 34 2353 8824 618 5.88 2.94 0 0 0 0 294 294 588 1176 882
- 5 UWC60Test_004.txt 1 91 1138 2308 8132 63.7 1319 879 11 0 769 0 0 44 659 1099 879
_"§—* | LIWC60Test_005.txt 1 118 1475 1102 8729 653 2203 847 254 424 085 0 085 1356 593 1695 16.1
7 UWC60Test_006.txt 1 21 21 2857 9048 524 952| 952 952 0 0 0 0 0 0 2381 19.05
8| |LIWC60Test_007.txt 1 53 265 2642 9057 415 755 377 1.89 0 189 0 0 377 566 1887 5.66
(g I LIWCE0Test_008.txt 1 100 16.67 26 81 45 20 12 2 9 0 0 1 8 2 9 3
10 | LIWC60Test_009.txt 1 B 8 125 75 375 25 25 125 0 125 0 0 0 0 125 0
ll LIWC60Test_010.txt 1 59 295 1864 7966 559 6.78 3.39 0 1.69 0 0 169 339 1695 1017 6.78
12_}} LIWC60Test_011.txt 1 121 3025 2149 9091 512 4.96 1.65 0 0 165 0 0 33 9.09 1322 826
13 UWC60Test_012.txt 1 46 1533 3043 76.09 457 13.04 0 0 0 0 0 0 1304 217 1087 6.52
14 HJWCGOT est_013.txt 1 166 1383 259 741 47 11.45 7.83 4.82 1.2 0 12 06 361 482 1024 6.02
15 lUWCGOT est_014.txt 1 79 2633 3797 8228 456 5.06 38 253 0 127 0 0 127 633 506 5.06
16 'UWCSOTest 015.txt 1 35 175 20 9143 486 1429 1143 571 286 286 0 0 286 286 1429 2.86
_1_7_1 LIWCE0Test_016.txt 1 78 195 30.77 8333 46.2 513| 385 256 1.28 0 0 0 128 769 769 641
18 LIWC60Test_017.txt 1 40 20 375 825 45 5 0 0 0 0 0 0 5 10 75 75
19 LIWC60Test_018.txt 1 64 2133 2031 875 547 938 469 1.56 1.56 0 0 156 469 781 1406 938
20 LWCe0Test_019.txt 1 22 11 27.27 8636 591 9.09 0 0 0 0 0 0 909 909 1818 1818
21 LIWC60Test_020.txt 1 52 1733 1538 9423 692 1538 769 0 577 192 0 0 769 38 2308 1731
_Zg_j LIWC60Test_021.txt 1 76 1267 2632 8947 605 1447 921 132 7.89 0 0 0 52 39 1711 1316
23 LIWC60Test_022.txt 1 142 2029 2394 8592 578 1408 775 141 5.63 0.7 0 0 634 493 1549 1197
24 ’LIWCBOT est_023.txt 1 82 2733 1585 8293 61 1098 732 0 7.32 0 0 0 366 122 732 7.32
25 ILIWCGOT est_024.txt 1 48 16 1458 9583 S0 125 417 2.08 0 208 0 0 833 1042 1042 625
26 LIWCGUT est_025.txt 1 117 234 188 7863 513 9.4 3.42 0.85 0.85 0 17 0 598 1111 427 2.56
27 I LIWC60Test_026.txt 1 7 7 2857 7143 571 1429 1429 0 1429 0 0 0 0 1429 2857 1429
_2§_ LIWCE0Test_027.txt 1 32 16 25 7188 438 125 625 312 3.12 0 0 0 625 312 1562 15.62
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2. Multilevel Ngram Profiles (MNP)

Efficient feature space model for capturing a wide spectrum of the author’s linguistic production.
Robust performance even in very small texts (e.g. tweets, blog posts and emails,
Mikros & Perifanos 2012, 2013, 2015).

Good morning

Levels

people
|
Words Good Good morning
(syntax) morning people
| | |
Characters
Go Goo Good
(morphology)
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Big 5 characteristics overlapping

Neurotic,
2.05,11%

Agreeableness,
3.15,17%

Conscientius,
Extravert, 4.5, 25%

4.25, 24%

B Open M Conscientius M Extravert M Agreeableness M Neurotic

Overlapping: Each user can belong to one or more categories
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Statistical analysis

We used a multivariate linear regression analysis:
> Dependent variables: Each of the personality traits scores

> Independent variables: LIWC variables and MNP features
> Goodness of model fit: R?
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Prediction — 15t experiment

Big5 with LIWC




1. Openness (R*=0.056)

In accordance with previous In contrast with previous

research research

e use many verbs of past and present.

* use cognitive verbs (know, ought) e Frequent self-references (use 1%t person

e words with negative emotional pronouns)
content(hurt, ugly)
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2. Conscientiousness (R%=0.088)

In accordance with previous research

e Words with positive emotional content (love, sweet)

e Words related to work (job)

e Conjunctions

e Personal pronouns in 1st and 2nd person
e Verbs in present and future tense
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4. Agreeableness (R%=0.055)

In contrast with previous Extra findings

research
e They don't choose words with positive  \erbs in past tense, knowledge verbs,
emotional content (love, sweet) praise verbs (think, consider), modals
e No self-references (should, would, could).

* Intercalary types and sounds or

combinations of sounds of void content

(hm, umm, er)
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5. Neuroticism (R4=0.049)

In accordance with previous research In contrast with previous research

» Words with positive emotional content (love,

e Many self-references sweet)

e Use of words related to anxiety and « Personal pronouns of 1st, 2nd, 3rd person in

singular.
concern.
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Prediction — 2"? experiment

Big5 with MNP




1. Conscientiousness (R4=0.295)

Top-3 ngrams

ready for the
o ready for the dance!!! (motivation)

Icant
> | can t do the job (reliability)

. My
o installing new lighting...My lower back already hurts (discipline, ambition, hard-working)
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2. Extroversion (R4=0.29)

Strong interpersonal, social and active people

TOp-Z ngrams Scatterplot
Dependent Variable: big5_e

R? Linear = 0.290

tm 5.00
o got you something shinny for Christmas

o merry Christmas to everyone!!
° Im secretly batman
o nightmare revisited best cd EVA!!!

4.007

3.007

big5_e

TH 2.00
> HAPPY BIRTHDAY JOHN LENNON
> | LOVE THE RAIN!!
> CONGRATULATIONS TO THE WAUTOMA FOOTBALL

TEAM Regression Standardized Predicted Value
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MNP & Big5

For the categories: Openness, Neuroticism, Agreeableness the model did not fit well (n.s. for
p<0.05).
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Conclusion

Satisfactory R? fit for very small texts as are the status updates
(5-10 words on average)

QUALICO 2016 - 24-28 AUGUST 2016, TRIER, GERMANY



Future research

* Merging the above mentioned feature sets

* Exploring other features (sentiment analysis vocabularies, lexical “richness” indices etc)
* Apply to other textual genres or other social networks.

* Implementation of alternative learning methods and comparison of results.
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Thank you!
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