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Basic idea of
dictionary-based text classification

> Presence of or rate at which a set of predefined key words
occurs in a document is used to classify or scale
the document into/along theoretically relevant categories

+ Intuitive and easy to apply
+ Replicable and expandable to various theoretical concepts

Variety of human language: false positives and false negatives
- Appropriate normalization required ...
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Example I: Debating the EU in national
parliaments (Rauh & De Wilde 2018, EJPR)

* Question: Do national parliamentary debates enhance the
public accountability of EU decision-making?

(If so, they should mirror EU authority, decision-making, public demand, and
feature a balance of government and opposition..but party strategies...)

» Text analysis approach

o Build a full-text corpus of parliamentary debates in various EU
member states (get it here: www.bit.ly/ParlSpeech)

o Find typical ways of referencing the EU polity, politics, and policies
on n-gram level (= reading lots of speeches!)

o Generalize these examples by reqular expressions
and build a respective dictionary

o Count, normalize and aggregate EU references to party-month level
o Relate this to relevant external data
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Rauh & De Wilde (2018): Text data

Period N @ speeches O terms Unique
available speeches per month per speech terms
DE: Bundestag 1991-03 / 2013-09 149553 607.94 550.82 600,925
ES: Congreso 1989-11 / 2015-10 131,986 515.57 526.92 360,012
NL: Tweede Kamer 1994-12 / 2015-11 787,879 3396.03 165.57 401,471
UK: House of Commons 1983-11 / 201501 1,463,637 5361.31 202,07 1,037,450

Table 1: Domestic plenary debate corpora




Rauh & De Wilde (2018): Dictionary

(English version, other languages more complex)

EU polity EU politics EU policy
(sulec)[1-81{1,2} e (clelsdp
(ewropean|europe's|exs) constitutional treaty eq {commen|ewropean) foreign and secuity polic(ylies)
(rome|maastrichtjamsterdaminice|lisbon) treat(ylies) ep (commen|ewropean) security and defen(s|cle polic(ylies)
ec{'s)0, 1} european (officialis}{0, 1}]civil senvani(s){0,1})  eurozone]eurs zonejeuro area
economic and menetary union ewropean (politics|poficy) cfsp
esc('s {0, 1} ewropean central bank european ([a-2]" {0, T}polic(ylies)
Emu ewropean commission(erjers){0, 1} european ([a-z]* HO, 1Hact{s {0, 1}|bil{sK 0, T}law(s {0, 1}|legistationis {0, 1} statute(s HO, 1}
su(e){0, 1} european conpetenc(sies|ies) suropean ([a-2]* KO, 1}ainy{s)(0, T}jgoal{sHD, 1}{target(s){0, 1}
euratom('s}{d, 1} european council european ([a-z]* {0, 1}decision(s)0, 1}
european (Ta-21*H0, 1 i ion) urt of fustice european (Ta-z1" HO. Tidirective(sHa, 1}
ewropean_communit(ylies) ewropean elections}{0,1} european ([a-z]* HO, 1}engagement(s){0,1}
european (economic |atomic energy ] european ([2-2]* {0, T}gudeline(s 0, 1}
european institutions european level(si0, 11 european ([a-z]* HO. 1Hmeasure(s{0, 1?|ﬂnll!'(5HD i)
european project{s){0, 1} european member state(s}0, 1} pean ([a-2]" HO,1 (0,1
european treat(ylies) ewropean parliament D [a-z]* KO, 1},
ewopean_union('s{0, 1} ewropean procedure(s}0, 1} european ([a-z]* HO, 1}:standam(s)(ﬂ 1}]mr|n(s)(ﬂ 11
single european act ewropean summit{s {0, 1} european ([a-z]* HO, 1}agendals}0, 1}
lies) of ( i mep(sHO, 1} eurapean (Ta-21" HO. THbudaet(sH0. 1!
treaty establishing a constifution for ewope policy on eurcpe european ([2-z]" }O, 1}f(ulo)nds){D, 1}
treaty on (the functioning of the 0, 1}european union european ([a-2]* {0, 1}programme{s}{(0, 1}
european ([2-2]" {0, 1}requiation]s){D, T}
european ([a-z]” HO, T}strateg(yiies)
european (case-law]jurisprudencelleqal)
european (single Jinternal Jmarket{0, 1}
european [a-2]* union
euwropean curenclylies!
european mmale(s}{ﬂ,ﬂ
police and judicial cooperation in criminal matters.
single currency
stability and growth pact
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Rauh & De Wilde (2018): Dictionary
(English version, other languages more complex)
EU policy
(cle)sdp _ o
{common|ewopean) foreign and security polic(ylies)
(common|european) security and defen(s|ce polic(ylies)
ervant(s 0.1} eurozone]euro zoneleuro area
cfsp
eurcpean ([a-z]" N0, Thpolic{ylies)
1} european ([a-2]" }{0, thact{s{D, THbillis{ T, 1} law{s HO, 1} legisiation(s {0, 1} statute(s {0, 1}

european {[a-z]" {0, THainy{s){0, T}lgoal{sHD, 1}jtarget(sH0, 1}
european {[a-z]* {0, 1}decision(s )0, 1}

european {[a-21* HO. 1idirective(sHO, 11

european {[a-z]* {0, 1}engagement(s}{0, 1}

european {[a-z]* {0, 1}gudeline{s}{0,. 1}

european {[a-21* H0. 1Hmeasure{s){0, 1HactionisHO, 11}
european {[a-2]* {0, 1Hprovision{s}{0, 1} prescription(s){0, 1}
european ([a-z]* {0, 1}requirement{sHD, 1} allowance{s}{0, 1}
european {[a-z]" HO, 1}{standard({s{{, 1}|normisHO, 1}
european {[a-2]* 0, 1tagenda{s}i0, 1}

european ([a-z]* {0, 1}budget{s{D,1}

european {[a-z]" HO, 1} ulond(sHO, 1}

european {[a-2]* {0, 1}programme(sH{0, 1}

european ([a-z]* {0, 1}regulation{s){0, 1}
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Rauh & De Wilde (2018):
Descriptive results

Variation over countries and party types Variation over treaty in force
DE ES NL UK
s
. .

pr R R 119 7
S L
= L .
o <
=23
s .
g ¢
g 097 09-
g +
2

Py *
5 4
5
o
@074 0.7+
s
z
o S
[}
H
g {
S 0s5- | 05-

Gov.  Opp. Gov.  Opp. Gov.  Opp. Gov.  Opp. SEA Maastricht  Amsterdam Nice Lisbon

Rauh & De Wilde (2018): Multivariate results

EU salience in plenary speeches (ES, DE, NL, UK)
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Example II: NGOs in the public discourse
on the WTO (Rauh & Bédeker 2014 mimeo)

* Question: Which (type of) non-governmental actors participate
in the public discourse on the World Trade Organization?

= Approach
o Financial Times (UK), Straits Times (S'pore), New York Times (US)

o Download, parse and clean all 11.388 articles from LexisNexis that
mention the WTO in headline or lead (1985-2012)

o Generate encompassing list of all transnational NGOs
(Sources: WTO stakeholder directory and UN ECOSOC database)

o Tagand count the occurrence of each of these NGOs in the articles

o ‘Manually’ classify tagged NGOs as ‘business’ or ‘public interest’

o Aggregate and analyse the data

WZB
Example II (cont.)
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Example II (cont.)
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Example II (cont.)

Civil Society NGOs Business NGOs

Oxfam Motion Picture Association  IEEG_—Gu—_

World Wide Fund For Nature
Greenpeace

Christian Aid

World Development Movement

Third World Network
Actionaid

AsiaSociety |

American Farm Bureau Federation |
Global Exchange

National Farmers Union |

Heritage Foundation |

Consumers International

Amnesty International
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Confederation of British Industry S

National Foreign Trade Council |
Semiconductor Industry Association N
Business Roundtable |
Intellectual Property Owners Association S
Syndicats d Exploitants Agricoles [N
Int. Confederation of Free Trade Unions [l
Pacific Basin Economic Council
Keidanren [
American Soybean Association
International Chamber of Commerce -
Federation of German Industries Il
Securlties Industry Association |
-

European American Business Council
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Figure 5: The 15 most present NGOs from the civil society and the business sector
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Sentiment analysis

- Typical dictionary application
o Do the analysed messages convey information
positively or negatively (tone)?

o Sentiment dictionary: List of terms with individual tone
scores; usually ranging between -1 (negative) and 1 (positive)

o Sentiment at document level: rate at which positively or
negatively connoted words occur
(often: relative to the overall number of terms in document)

13
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Exemplary sentiment dictionary
(Young and Soroka 2011)

Exemplary terms (stemmed) from the
Lexicoder Sentiment dictionary

Positive connotation Negative connotation
ALLEVIAT* ABSURD*
BENEFIT* BELLIGEREN*
COOPERAT* CONFRONT*
DESERV* CONTAGIOUS*
EXCITE* FALTER*
FAIR* HELPLESS*
OUTSTAND* IDEOLOGUE*
PERFECT* LOSE*
RESOLV* NEGLECT*
USEFUL* SCANDAL*

All in all, the LSD has 4,567 unique entries

14
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Sentiment analysis:
our mock example from yesterday

Fictitious speech
Expressed evaluations towards China (pos/neut/neg) ?

“China is a powerful neighbour.

Clearly, the Chinese political system hardly lives up
to our ideals about popular democracy.

But China has proven to be a reliable and
trustworthy trading partner.

We are concerned with its military strength, though
bilateral talks have improved significantly.
Nevertheless, China's decision as of yesterday is
absolutely unacceptable to us.”

15
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Sentiment dictionary validation
(example from Rauh 2018, JTIP)

Automated sentiment scores of 1,500 randomly sampled
sentences from speeches in the German Bundestag compared to
judgement by three human coders

0.29

o

Normalized sentiment scores
(Means + bootstrapped 95% c.i)

Clearly negative Rather negative Neutral Rather positive Clearly positive

Human coders (majority vote)

Dictionary i Sentws 4 GPC 4 Augm. Dict

16




Mean sentiment score / bootstrapped 95% c.i.
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Sentiment dictionary validation
(example from Rauh 2018, JTIP)
Sentiment scores compared against human coding of directional

categories in Manifesto project (14,008 quasi sentences from AT, CH, DE
manifestos published 1998-2017)

Allissues Constitutionalism  European Union ~ Foreign Spec. Rel. Intemationalism | Labour Groups Miltary Multicuturalism  Nat. way of ife | Protectionism Traditional Moraiity

Dictionary: 4 Augm.Dictionary # GPC ¢ Sentws Human code: @ negative @ positive
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Sentiment dictionary validation
(example from Rauh 2018, JTIP)

Media sentiment around the scandal and resignation of German
President Wulff in 2011/12 (4,038 articles with ‘Wulff' in the headline
from 256 German outlets covered in LexisNexis)
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A sentiment analysis
applied to our running example

= How positively or negatively do national delegates in the
United Nations General assembly speak about climate change?

> And: Does this meaningfully capture expressed political
positions on climate change issues?

= Approach

> Apply the Lexicoder sentiment dictionary with the respective
functions in the quanteda R package to the corpus created above

» Normalized sentiment score in 100-term window around climate
change references

19
19
Climate change sentiment expressed in UN General Assembly speeches
Mean sentiment score (LSD) in 100-term windows around 'climate change' / 'global warming' references
Mean sentiment across all full UNGA speeches during period in purple
0.151
0.10
0.051
0.001
-0.051
1990 1995 2000 2005 2010 2015
Year
20
20
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Climate change sentiment expressed in UN General Assembly speeches
Mean sentiment score (LSD) in 100-term windows around 'climate change' / 'global warming'

United Arab Emirates ' ——
Kazakhstan ' ——
Montenegro ' ————
“hina ' _——————
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Turkmenistan ! —_—
Slovenia —— b
Ukraine T 5
North Korea T @ 2
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Spain 1 —— 3
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ran ® '
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Uzbckistan d 1 =]
Bolivia —— ' =)
Jordan —— &
Haiti —_————— g
Antigua & Barbuda —— ' a2
St. Vincent & Grenadines —— ! =
Tyanmar (Burma) —_—————* =
Sierra Leone —e——— e
Libya — & e
Bhutan —_— g
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urkey _— 3
Afghanistan —_——
Djibouti _— '
Armecnia —_— !
Somalia —_— ,
Syria L] H
Israel L
0.2 0.1 0.0 0.1 02 0.3
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Text examples with rather extreme
sentiment scores

Positive outlier (UAE)

“l..] meantime , we welcome the positive results of the West Point
conference on combating terrorism , and look forward to the success of
the next conference , to be held in the Republic of Korea. As part of our
efforts to strengthen international cooperation in addressing the
challenges of climate change and in order to assist States most at risk
from the adverse effects of that phenomenon, we have initiated a
partnership programme with the Pacific small island developing States ,
and we call upon the international community to support and expand the
partnership at the global level . It is our hope that States parties to the
Framework Convention on Climate Change will achieve concrete results
before the forthcoming Conference in Mexico . We are pleased to see that
the accord establishing the International Renewable Energy Agency has
entered into force after ratification by the required number of States . In
its capacity as host country, the United Arab Emirates continues[...]

22
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Text examples with rather extreme
sentiment scores

Negative outlier (ISR)

“l...] is not just a problem for my country , it is a problem for the other
countries too . If the United Nations spends so much time condemning the
only liberal democracy in the Middle East, it has far less time to address
war , disease , poverty , climate change and all of the other serious
problems that plague the planet. Are the half-million slaughtered Syrians
helped by Member States’ condemnation of Israel ? The same Israel that
has treated thousands of injured Syrians in our hospitals , including a
field hospital that I built right along[...]"

> Context matters: the message clearly conveys negative sentiment but
is not really about climate change (mitigation!?)..

> Be aware of such sources of interpretation/measurement error!
Always inspect sample texts!

23
What sentiment do states attach to climate change?
Explaining the average sentiment around climate change references by some crude national-level variables
[}
CO2 emissions per capita : 'e;
1
1
Distance to equator i <
1
[}
Democracy L &
1
1
1
Fossil fuel exports —
1
1
Area below 5m (%) -
1
[}
1
Island state O T
1
1
GDP per capita < L
1
|
-0.25 0.00 0.25 0.50

Standardized regression coefficient
with 95 and 99% confidence intervals

Linear Model, n = 191 countries, Adj. R2: .02.

24

24

12



WZB
Pitfalls of dictionary approaches

- Validity of the derived measures not granted

o Can the theoretical concepts/objects of interest be captured
at term/document level?

o Do term level scores closely align with the typical word usage and
with your object of inference in the analysed context?

= Use ‘off-the-shelf * term lists developed in other contexts
only with extreme caution

= Ideally: Develop your own dictionaries tailored to your
research question, exploit regular expressions for flexibility
= Apply/calculate context-specific baselines

= In any case: Validate your results!
(e.g. against human coders or external data related to your concepts)

= Validated sentiment dictionary for English political language: Young and Soroka (2011, PC)
= Validated sentiment dictionary for German political language: Rauh (2018, JIIP)

= Validated auto-translated sentiment dictionaries for diff. languages: Proksch et al (2019, LSQ)
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