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Decarb. costs 6
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Anthropogenic CC 4

CC as risk 4

Adaptation over mitig. 4

Costly RES transit. 3



Discourse network analysis 
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Discourse network analysis 
is derived from content analysis

Discourses can be represented as networks.



“Content analysis is a research 
method that uses a set of procedures 
to make valid inferences from text”
Weber 1990
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Design of CA research (Krippendorff 2019)

Unitizing Sampling
Recording/

Coding

ReducingInferringNarrating

DNA + SNA



Unitizing



Unitizing

• Decision about units
• Tightly linked to the research question
• In content analysis, more units need to be decided

• Units of analysis
• Sampling units

• Article, series of articles, bodies of text from single user

• Recoding/coding units
• Document level
• Paragraph level
• Sentence level
• Quasi-sentence level
• Word level





Sampling



Sampling

• Text sampling somewhat similar like quantitative design, with 
important differences
• Independence of sampling units

• Varying usefulness of individual texts to the research question

• Ability to answer the research question vs. representativeness of the sample

• Many phenomena can’t be captured in its entirety
• Observing population is impossible/impractical/redundant

• Sample from population
• Sampling in relation to texts

• Sampling in relation to the research question



Sampling

• Choice on sampling is an important research decision
• Must be consistent with RQ and theory

• Requires proper justification

• Approaches to sampling
• Probabilistic sampling

• Non-probabilistic sampling

• Documents sampling based on lists of documents – sampling frames
• Lists of the whole population of texts not available all the time

• Other methods might be required



Coding
Discovering/identifying concepts/categories in text data



Manual methods

• Requires manual text processing

• Most approaches based on manual coding of text units

• Inductive vs. deductive coding
• Inductive – data-driven

• Categories not known 
• Open coding – categories emerge in iterative text reading
• Axial coding – abstraction from open coding into categories
• Constant comparative approach – re-reading already coded units (Glaser & Strauss, 1967)

• Deductive – theory-driven
• Categories known a-priori
• Existing code-book applied over data
• E.g., Comparative Manifesto Project (Lacewell, Volkens & Werner, 2014)



Lehmann et. al. 2017



Gschwendth & Schimmelfennig 2008



https://bit.ly/kmxcode

https://bit.ly/kmxcode


Manual methods – issues with coding

• High validity, questionable reliability (even best projects like CMP)

• Reliability of human coders needs to be measured and accounted for
• Intra-coder reliability (variation by same coder)
• Inter-coder reliability (variation by different coder)

• Krippendorff α, Kohen κ

• Disagreements need to be solved
• Only overlap (strict)
• Resolution of differences

• Misclassification (Mikhaylov, Laver & Benoit, 2011)

• Experimental approaches (Tosti-Kharas & Conley, 2016)
• Crowdsourcing academic tasks



Reliability

(Mikhaylov et al. 2012)



(Neuendorf 2017)



Reducing/
inferring



Discourse network analysis



What are social networks?

• Networks consist of set of nodes and set of 
relations among them

• Social world is fundamentally relational →
examination of relational patters is crucial

Wolfram Data Repository





Discourse networks

• Specific network-related requirements related to coding – three 
variables coded per unit of meaning
• Person (organization)

• Concept

• Agreement

• Person – concept relationship forms a signed network tie

• Discourse represented by the overall network structure
• Further theoretical specification is required



Discourse networks

• Two types of network nodes
• Actors

• Statements (concepts)

• Node attributes (by type of node)

• Edge attributes (agreement, frequency)

• Two approaches to two-mode analysis
• Analysis of one-mode projections of the two-mode network

• Measures developed specifically for the two-mode
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Frequencies

• Words or coded units of meaning can be counted – frequency of 
occurrence
• Absolute frequencies

• Relative frequencies

• Frequency counts as basis of further interpretation

• Parsing frequencies using other variables
• Metadata (e.g., date of publishing)

• Other variables of interest (e.g., sentiment)

• Input for other statistical methods (e.g., regressions)



2015 2016 2017 Total

Org. type Statem. D&D Delay Statem. D&D Delay Statem. D&D Delay Statem. D&D Delay Delay/D&D

Research 93 17 12 37 5 5 69 9 5 199 31 22 70.97%

Government 49 3 2 11 3 1 27 6 4 87 12 7 58.33%

Media 13 2 0 18 1 0 16 3 3 47 6 3 50.00%

Company 15 1 1 3 0 0 14 3 3 32 4 4 100.00%

ENGO 7 0 0 12 0 0 1 0 0 20 0 0 0.00%

Political party 6 6 1 5 4 3 7 3 2 18 13 6 46.15%

Other 6 1 1 5 1 0 5 0 0 16 2 1 50.00%

NGO 10 6 3 2 0 0 4 4 2 16 10 5 50.00%

IGO 10 0 0 1 0 0 1 0 0 12 0 0 0.00%

Municipality 3 2 2 3 0 0 3 0 0 9 2 2 100.00%

INGO 3 1 1 3 1 1 100.00%

Trade association 3 3 2 3 3 2 66.67%

Energy company 2 0 0 2 0 0 0.00%

Total 214 38 22 103 18 12 147 28 19 464 84 53

Cross-tabulation



Cross-tabulation

2015 2016 2017 Total

Org. type Statem. D&D Delay Statem. D&D Delay Statem. D&D Delay Statem. D&D Delay Delay/D&D

Research 93 17 12 37 5 5 69 9 5 199 31 22 70.97%

Government 49 3 2 11 3 1 27 6 4 87 12 7 58.33%

Media 13 2 0 18 1 0 16 3 3 47 6 3 50.00%

Company 15 1 1 3 0 0 14 3 3 32 4 4 100.00%

ENGO 7 0 0 12 0 0 1 0 0 20 0 0 0.00%

Political party 6 6 1 5 4 3 7 3 2 18 13 6 46.15%

Other 6 1 1 5 1 0 5 0 0 16 2 1 50.00%

NGO 10 6 3 2 0 0 4 4 2 16 10 5 50.00%

IGO 10 0 0 1 0 0 1 0 0 12 0 0 0.00%

Municipality 3 2 2 3 0 0 3 0 0 9 2 2 100.00%

INGO 3 1 1 3 1 1 100.00%

Trade association 3 3 2 3 3 2 66.67%

Energy company 2 0 0 2 0 0 0.00%

Total 214 38 22 103 18 12 147 28 19 464 84 53



Concept Deg

Climatism 11

CC existence 7

Indiv. respons. 7

Freeriding 6

Decarb. costs 6

Coal phase-out 5

Anthropogenic CC 4

CC as risk 4

Adaptation over mitig. 4

Costly RES transit. 3



Peculiarities of DNA

• Network boundary
• Actors make/subscribe to statements
• Defined by actors’ activity

• Data sources, sampling and representativeness

• Operationalization of discourse as the DNA network

• Role and agency of media in DNA (applies mostly to media data)
• Media attention and space provided to certain types of actors

• Prominence of certain (governance) actors
• Ideological position of media (left vs. right-leaning – Boykoff & Boykoff 2007)
• Media norms (Boykoff & Boykoff 2004)
• Media effects – agenda setting/agenda building/framing



Discourse network analyzer



Getting started

• Two versions – new DNA 3.X, legacy DNA 2.X

• Benefits
• Suitable for (almost) any coding task
• Open source and free of charge for academic purposes
• Multicoder support
• Open to custom variable definitions
• R integration

• Installation
• Requires working Java JDK

• https://www.java.com/en/download/manual.jsp

• See the detailed software manual for any further details
• https://github.com/leifeld/dna/releases/download/v2.0-beta.25/dna-manual.pdf

https://www.java.com/en/download/manual.jsp
https://github.com/leifeld/dna/releases/download/v2.0-beta.25/dna-manual.pdf


https://www.philipleifeld.com/software/softwa
re.html

https://www.youtube.com/watch?v=u3hc86Tc
s9A

https://www.philipleifeld.com/software/software.html
https://www.youtube.com/watch?v=u3hc86Tcs9A
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Database

• The software uses so-called DNA database (SQLite format)

• Database has to be set up prior to any text import
• Identification of number of coders and their names

• Basic properties of the database

• Types of coded statements

• Types and settings of variables for each statement type (!)

• In DNA 2.XX, variables can’t be edited or added after the initial set up
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Data import

• Manual import of (single text) data – laborious

• Folder import
• Place all documents in one folder (text format)

• Identify folder

• Documents get loaded into the software

• Automatic construction of metadata
• Proper document name results into automatic metadata construction

• dd.mm.yyyy – Name Surname – Publication name – TEXTTYPE.txt
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Recoding/axial coding

• Applies to inductive coding strategy

• Recoding of open codes into more meaningful axial codes
• Adjustment of original codes’ labels

• Reduction of dimensions to manageable coding value

• Any code contained in a particular variable can be recoded
• From original variable value to target value

• Recoding specific concepts into a more general one is a one-way process
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Data export

• Versatile data export possibility
• One-mode network – values of single variable

• Two-mode network – matrix of values

• Tabular data set – event list – similar to edge list format

• Data export formats
• CSV

• DL (network analysis software UCInet)

• GRAPHML (network visualization software Visone)



Data export options

• Important analytical decisions
• Slicing of networks by variable values or time frame

• Normalization of one-mode network projections
• Two-mode – activity or prominence

• One-mode – average activity, Jaccard, cosine

• Decisions over treatment of qualifier (agreement)
• Ignore, combine, or subtract

• Treatment of network isolates and duplicates

• Inclusion or exclusion of certain variable values











Advanced features

• Color highlighting for text and regular expressions

• Statement filtering by variable values – useful for code consistency
checks

• Additional labels per variable

• Coder management including permissions

• R integration via rDNA package



Visone



https://visone.info/

https://visone.info/


Getting started

• Benefits
• Open source and free of charge for academic purposes

• Powerful visualization features

• Good portfolio of analytical measures and data transformation options, 
allowing for seamless visualization

• Integration with DNA – *.graphml data format

• Installation
• Requires working Java JDK

• https://www.java.com/en/download/manual.jsp

https://www.java.com/en/download/manual.jsp




Data import
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Basic features

• Most manipulations (visualization as well as basic analysis) located in 
side panel in four action tabs

• Manipulation at various levels of analysis
• Node/edge
• Community
• Network-wide

• Manipulations result in establishment of new attributes

• Visualizations show immediately, analysis results are stored and 
could be accessed through Attribute manager

• No undo button – target of action must be decided before action









Attribute manager





Attribute manager dialog box



Attribute manager

• Actions and adjustments may be taken at various levels of analysis
• Most actions related to inspection, selection, configuration, manipulation, or 

filtering

• Applies to values of available attributes – either imported and available in the 
data, or established through previous analysis

• Two sets of options
• Action buttons – left, vertical

• Level of analysis for actions – top, horizontal







Attribute structure preview and attribute-related actions









Visualization



Visualization

• Visualization tab in the Action tabs panel

• Decisions about visualization organized hierarchical sets of options in 
dropdowns at the top of the tab
• Layout options

• Mapping options – most decisions taken here (color, size, etc. mapped to 
pertinent objects like nodes, edges, communities)

• Specific options for each decision appear in the bottom part of the 
action tab

• Application confirmed in the action target controls in bottom left 
corner

















Node mapping changes
Example: node colors in two-mode network



















Edge mapping changes
Example: edge thickness based on weight attribute











Edge mapping changes
Example: edge color transparency











Node mapping changes
Example: node type in two-mode network











Node labels







Application of changes to a 
network in new tab
Example: experiments with layout, which might negatively affect original network









Advanced use of Attribute 
Manager
Example: selection of edges with weight of 1 (e.g., to create network slice)







Node and edge menus
Example: removal of selected edges and removal of isolates











Quick layout optimization
Example: repositioning of layout after major adjustments







Assignment

1. Select toy data of your choice

2. Use DNA software to code them

3. Make sure that there are minimum of 8 actors and 6 concepts

4. Export the data as a two-mode actor-concept network

5. Visualize it in a software of your choice

6. Interpret the results

7. When submitting, upload also the DNA database used




