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Policy debates

Political actors make public claims conditional on each other.
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Policy debates

Political actors make public claims conditional on each other.

= network dependencies
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Discourse Network Analyzer (DNA)

Discourse Network Analyzer (DNA)
DNA Download: http://www.github.com/leifeld/dna

Operating system: any (platform-independent!)
Requirements: Java 11 (e.g., Adopt OpenJDK 11).
Purpose:

1. Assign tags to text data.
2. Convert these structured data into networks.
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http://www.github.com/leifeld/dna

Database Document Statements Export Settings

The 45p figure is below the 58p proposed by the Scottish government and the Home Office says it would have to also
assess the impact of cross-border shopping if it were to go ahead.

The Home Office says that £42bn was spent on alcohol in 201@ in England and Wales and drink prices have been so
discounted it is now possible to buy a can of lager for as little as 28p or a two-litre bottle of cider for £1.69. This
has led to a 45% rise in home consumption over the last 20 years.

essor Sir Ian Gilmore, chairman of the Alcohol Alliance UK, said the minimum price should be 58p rather than 45p. He
"The evidence shows us that heavy drinkers and young drinkers are more affected by higher alcohol prices than
moderate drinkers.

"According to the University of Sheffield,
saving around 20,000 hospital admissions in the first y

a mininun unit price of 50p would reduce total alcohol consumption by 6.7,
v

DNA Statement 1D 120 start 4270 end 4404 [m Gilian | | (@[]
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minimum unit price will help us on the road to changing — |EIINM‘ fan ‘v‘

[alcohol Health Alliance [=]
"Evidence shows us that setting the unit price at 58p wi concept [MUP will educe health = k protect:
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"But we cannot cut the misery caused by excessive drinking, whether it's crime or hospitalisation, through price alone;
we need tighter controls around licensing, giving local authorities and police forces all the tools they need to get a
firm grip on the way alcohol is being sold in their area."
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"But we cannot cut the misery caused by excessive drinking, whether it's crime or hospitalisation, through price alone;
we need tighter controls around licensing, giving local authorities and police forces all the tools they need to get a
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rDNA: Connecting DNA to R

results <- dna_network(conn,

networkType = "onemode",
statementType = "DNA Statement",
variablel = "organization",
variable2 = "concept",

qualifier = "agreement",
qualifierAggregation = "congruence",
normalization = "average",
duplicates = "document",

start.date = "01.01.2005",
stop.date = "31.12.2005",
excludeValues = list(concept =
"There should be legislation to regulate emissions."))

us. e s,
®
®

Agfnce i Save Encray

dna_plotNetwork(results)

Enegy and Enironmenty Araly: o

Ervianmietal Protection Agenc

6/26



Example: pension politics in Germany

> Major policy change in 2001.

> Agreement on the need for a reform, but direction unclear.
> Fertility-related measures?

Strengthen insurance principle?

> Labor market measures?

P> Immigration?

> Transition to a capital-cover system?

v

> Pension consensus of early 1990s eroded—but how?
> More generally: transition between policy paradigms.

beof B QB B 73

e S
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Possible solutions for closing the pension gap

solutions offered by actors; not exhaustive

b transition to a capital cover system
> increasing the labor force

P immigration

> gender equality

> work incentives

b decreasing the pension level

v

introduction of a uniform pension
> decreasing the old-age dependency ratio

» shortening school education
> increasing the pension entrance age
> voluntary work after retirement

> linking a person’s pension level to his/her number of
children

> fertility incentives 8/26



Data for the pension case study

Frankfurter Allgemeine Zeitung (FAZ).

1,879 articles with 7,249 statements from 1993 to 2001.

461 individuals from 246 organizations.

68 policy instruments, or “solution concepts.”

20 concepts (policy instrument claims) deduced from the economic literature, 48
inductively added.
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Graphical intuition of discourse networks
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Graphical intuition of discourse networks

actors concepts
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Graphical intuition of discourse networks
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Graphical intuition of discourse networks
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Graphical intuition of discourse networks

actors

actor affiliation
network network

concepts

concept
network
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Extension: agreement and disagreement

congruence networks conflict networks
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Normalisation of edge weights
German pension politics, Jan—Jun 2000 (Leifeld 2017)

The congruence network: a core—periphery structure.
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Normalisation of edge weights
German pension politics, Jan—Jun 2000 (Leifeld 2017)

Uni Bielefeld

Cardiff University

MPIFG, Koln

SPD-ATA

Congruence normalised by average statement frequency of dyads.
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Core—periphery — polarisation — core—periphery before major reform

Leifeld (2013), Policy Studies Journal.
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Almost 300 applications of DNA and counting

<« - C @ QO B https://github.com/leifeld/dna/blob/master/build/bibliograph: B ¥
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274. Zakova, K. (2023). Expertization of the Czech climate policy network [Master’s thesis,
I sample Masaryk University, Faculty of Social Studies].




Research question in this paper

Which concepts together are most important in structuring this network?

How can we partition the concepts into a “backbone set” and a “redundant set” while
preserving the (likely polarised) community structure?

For substantive analysis: What are the most central concepts? Which ones are
redundant?

For developing a codebook and coding:
What is a parsimonious model of the debate? Which concepts can we drop without
sacrificing the community structure of the actor network?

= “Tracing the sources of belief contestation in policy debates”
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Which concepts lend cluster structure to the actor network?

Partial transition to a private capital cover system
Pension cuts

Increase contributions

Occupational pensions

Link contribution or pension level to number of children
Curtail early retirement

Increase employees' share of contributions
Compulsory contributions

Minimum pension

Contribution-based PAYG system

Demographic factor

Tie pension formula to economic development

Cut back invalidity or widows' pensions

Deferred taxation

Advancement of families

Promote home ownership

Subsidies from the national budget for lowering contributions
Earnings-related and effort-based pensions

Raise retirement age

Include civil servants in the pension system

Include self-employed people in the pension system
Extend pension entitlements for parenting periods
Include low-income earners in the pension system
Increase the income limit for contribution assessment
Reduce supplementary pensions

Full transition to a private capital cover system

Include pseudo-self-employed people in the pension system
Increase working life

Flat rate pensions

Occupational pensions ~ Pension fund

Immigration

Remove non-insurance benefits

Double burden during transition

Increase fertilty

Subtract assets from pension level

Convert working-time accounts into old-age provision
Employee participation in company profits

Returns are higher in a capital cover system

Sales and machine tax

Include other sources of income

Disagreement Agreement
10

17
82

M sackbone
I Redundant

a 2
3 3
0 5
0 5
2 3
0 4
1 3
0 4
0 4
0 3

16 /26



Penalised spectral loss function

How can we assess how much we lose by removing a subset of the concepts?

|Al oy aye\2 5]
IAGTHENDS <>\,- Y ) e~P il
i=1
By computing the Euclidean distance of the ordered and normalised eigenvalues of
the Laplacian matrices (= normalised spectrum) for the one-mode projections of the
discourse network with and without the concepts.

The Euclidean spectral distance compares the two networks by computing the
dissimilarity between their cluster topologies. Penalised by an exponential decay
proportional to the backbone size.

Minimise this to get the backbone set of structurally important concepts:

B =argminl(Y, Y5 p)
B*CC
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|dentifying backbone and redundant set using simulated annealing

Algorithm 1: Simulated Annealing

Input: X, p. 7
Result: Optimal backbone B and redundant concept set R

XY /* Map data into full network
G~ U(C),

B« Bj « {q} . /* Start with a single random concept
te 1, /% Start first iteration

while t < T do
S « {add; remove; swap}
if Bf| <2 then

/* Sample space of possible actions

‘ S5« S5\ {remove} /* Never remove all concepts
end

Bi| > C—2|then
‘ S« S\ {add} /% Never add all concepts
end
s« U(S): /% Pick action randomly

if s = {add} then
¢~ U(C\By)

Bf « Binig} /% Add a randon concept

end

if s = {remove} then
o~ U(BY) :

B « B\ {g}.

/% Remove a random concept

end

end

if 5 = {swap} then

g~ U(B;) .

g~ U(C\ BP)

B «— {gtUBi\{g} /* Swap out random concepts
end

X XB 5 vE /* Map data into current backbone network

if 6(Y. Y5 p) < (Y. Y5 1 p) then

Bf « B} /* Accept candidate
if (Y. Y% p) < (Y. Y® p) then
‘ B+« B /* Save globally optimal solution
end

else
dp=1 . 15_#' R /* Compute temperature
res U[u 1] - /* Sample random number between 0 and 1
it <o (YR o) s en
‘ Bl « B ; /* Accept candidate sometimes
else
‘ Bf « B! | | /* Reject candidate; use previous candidate
end

end

*/

*/

*/

*/
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Simulated annealing: Summary statistics

A: Acceptance probability and Temperature B: Penalty for large backbone sets

100

Temperature

Acceptance probability

o 10000 20000 30
Iteration

B
Number of concepts

C: Spectral distance between full and reduced network per iteration

log(spectral distance)

000 20000 3000 40000 500
lteration

D: Number of concepts proposed as backbone in each iteration

g
§
£
2
o 10000
teration
E: Number of concepts in the best solution F: Number of acceptances in the last 100 iterations
7 100
. z
2 ®3
gs g
g o
B4 08
5 8
£° 5
z ° 8

10000 20000 30000 40000 50000 20000 40000 50000
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Results for p = 5.5 and T = 50,000 with the pension data

Complete network Backbone network Redundant concepts

Oo ? Oo ] t
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&
Q
o
5
)

82 actors, 57 concepts 77 actors, 13 concepts, loss: 0.04 44 actors, 44 concepts, loss: 0.429
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Results for p = 7.5 and T = 50,000 with the pension data

Complete network Backbone network Redundant concepts

o’ ! o o '
Se ° e Se o
00 00
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Penalty =
(0]
098
ﬁ%o
b 4
o
o
098
gofo
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Q
o8 i
@30
°
%o

82 actors, 57 concepts 73 actors, 7 concepts, loss: 0.085 54 actors, 50 concepts, loss: 0.283
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Results for p = 12 and T = 50,000 with the pension data

=12

Penalty

Complete network

82 actors, 57 concepts

Backbone network

72 actors, 4 concepts, loss: 0.136

Redundant concepts

55 actors, 53 concepts, loss: 0.276
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Simplified agglomerative variant: nested backbone

The solutions are not necessarily nested. If we assume nestedness, a simple,
deterministic algorithm can be used:

Start with a full backbone and empty redundant set.

For numbers 1 to |C|: move one concept from backbone to redundant set at a
time.

Decide at each step which concept has the smallest spectral loss.
Properties:

Agglomerative and fully nested.

Nestedness is not optimal, but comes close.
Much faster.

Can be used to rank the concepts.

23/26



Nested backbone
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How does the new ranking compare?

Frequency Nested Backbone Polarization

Cut back ey or widows pensions.

L T — - i
Minimum pension
Pt e o o spien 4
Curtail early retirement
Pension cuts /
s Y

Pension cuts

Curtail early retirement

Curtail early retirement

[ ——

W/
N

ini i Compulsory contributions - "/ ‘

n':::g::p:;nf::; Demographic factor y "‘

"Cut back ivality of widows' pensions. \ ' Demographic factor

Promote home ownership
Compuisory contributions

Minimum pension

2\
S

Increase contributions
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Conclusion

Data reduction/feature selection. Nested and non-nested versions.
Contributes to the workshop theme by reducing polarisation to its backbone.

In comparison to PCA/FA/MCA: Not a linear combination of all features. Not
projecting on main dimensions. Preserving multidimensional community structure.
Not strong loading on factors but rather complementarity in establishing factors.

Should this be applied to ideological measurement? E.g., developing a parsimonious
measurement model of ideology among voters or parties by selecting only a few
policy preference items.

Should this be applied to psychological traits? E.g., picking a few traits that
characterise the personality composition of the population well.
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