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What's on the menu?

e Refresher on belief network modeling

= Belief network analysis
= Response [tem Networks (ResIN)

e The ResIN package for R

= Getting started

= Simple example based on Liiders et.al. (2024)

= Network cluster detection with the ResIN package
» Statistical inference with the ResIN package

= multimodal ResIN

e More applications and resources
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BNA example: Liiders et.al. 2023




Response Item Networks (ResIN)
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Response Item Networks (ResIN)
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ResIN example: Liiders et.al. 2023
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BNA example: Liiders et.al. 2023




Structural network differences
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Network centrality

e Centrality is indicative of a node’s function, importance,
and/or redundancy in a network

e Just as mean, median, and mode give different accounts
for the “center” of a variable - networks statistics provide
for different “flavors” of node centrality

= Strength, betweenness, closeness
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Network centrality

e Strength centrality captures the importance of immediate
connectivity

= Average of all (potential) edges connected to a node (weighted
version of degree centrality)
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https://en.wikipedia.org/wiki/Centrality#Degree_centrality

BNA: Strength centrality
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ReslIN: Strength centrality: Application by Chen et.al. 2025

e Chenet.al. 2025

ResIN node strength centrality within each partisan community by year
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https://doi.org/10.1017/nws.2025.10016

Network centrality

e Strength centrality captures the importance of immediate
connectivity

e Closeness centrality captures a nodes proximity to all
other nodes (how quickly can you reach the remainder of
the network)

= Average of the inverse distances from origin node to all other
nodes
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Closeness centrality
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https://en.wikipedia.org/wiki/Centrality#Closeness_centrality
https://en.wikipedia.org/wiki/Centrality#Closeness_centrality

Network centrality

e Strength centrality captures the importance of immediate
connectivity

e Closeness centrality captures a nodes proximity to all

other nodes (how quickly can you reach the remainder of
the network)

e Betweenness centrality captures a node’s bridging
potential between different network segments

= Tally of the shortest paths among all node pairs that passes
through a particular node
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Betweenness centrality
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https://en.wikipedia.org/wiki/Centrality#Betweenness_centrality
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BNA: Betweenness centrality
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ResIN: Betweenness centrality
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ResIN: Respondent centrality (multi-modal, parasocial

network)
Multimodal ResIN graph

Node type e Participant 4 Response node
setweenncss IIIRENL | Node typ
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Centrality differences

BNA ResIN

Strength Immediate item Immediate
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(belief influence)  within sub-graph
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ResIN package for R

es

Exploring Attitudes,

Identity, and Social Influence
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ResIN package: getting started

## Install from CRAN (lLatest stable version)

options(repos = c(CRAN = "https://cran.rstudio.com/"))

if (!requireNamespace("ResIN", quietly = TRUE)) {
install.packages("ResIN")}

## Install from Github (bleeding edge)
if (!requireNamespace("devtools", quietly = TRUE)) {
install.packages("devtools")}

if (!requireNamespace("ResIN", quietly = TRUE)) {
devtools::install github("pwarncke77/ResIN")}

library("ResIN")
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ResIN package: getting started

1 data(lik_data)
2 head(lik _data)[1:5]

OVt h WN R

Item 1 Item 2 Item 3 Item 4 Item 5
4 4 4 5 4
2 2 3 1 3
3 2 4 4 3
3 2 4 5 3
3 2 4 3 3
2 2 3 1 3

1 first _ResIN <- ResIN(1lik data)
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ReslIN plot
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. g \\\
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1 summary(first_ResIN)

<Summary of ResIN>
Nodes : 60
Edges : 570
Scores available : yes
Plot available . yes

a
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Aux objects: adj matrix, adj matrix _neg, same_items, df_dummies,
cluster probabilities, max_clusterprob, ResIN arglist, meta_information

print(first_ResIN)

<ResIN object>
ResIN edgelist : 570 x 9
ResIN nodeframe: 60 x 8

ResIN_scores : 1000 x 6

ResIN ggplot : ggplot object

graph_stats : list(2 elements)

aux_objects : list(adj_matrix, adj_matrix_neg, same_items, df_dummies,

cluster_probabilities, max_clusterprob, ResIN arglist, meta_ information)
multimodal output: not generated
df_id : ecf@d7e90a87279631d1879b31acab8e

ResIN version : 2.3.1

plot(first ResIN)

a
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Applied example by Liiders et.al. 2023

e Liiders, Carpentras, Quayle (2024) “Attitude networks as
intergroup realities: Using network-modelling to research
attitude-identity relationships in polarized political
contexts.”
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Applied example by Liiders etal. 2023
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Liiders et.al. 2023: prep-work

if(!require("tidyverse")) install.packages('tidyverse"')
library(tidyverse, warn.conflicts = FALSE)

## Loading the data
BrJSocPsychol 2024 <- ResIN::BrJSocPsychol 2024

## Sub-setting and re-coding items in a Lliberal-conservative direction
Core_Items <- BrJSocPsychol 2024 %>% dplyr::select(Q9_1, Q9 2, Q9 3, Q9 4,
Q9 5, Q9 6, Q9 7, Q9 _8)

## Relabeling the attitudes
node vars = c("legal abort", "equalize incomes", "keep immigrants",

"welfare spending"”, "gay marriage", "protect_environ",
"gun_control", "aid blacks")

colnames(Core_Items) <- node_ vars

# Assiogning resnonse svmbols for easier internretation
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Liiders etal. 2023: first graph

ResIN out <- ResIN(df = Core_Items, node vars = node_vars,
node_covars = c("dem_bias"),
node costats = c("mean"),

plot whichstat = "dem bias mean",
plot responselabels = F, plot ggplot = F,
left _anchor = "legal abort ++",

color palette = "RdBu", seed = 22)
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first graph

Liiders et.al. 2023

dem bias mean
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Same graph with plot_responselabels = T
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Exercise 1) Recreating strength centrality plot

## Relying on the help documentation, can you find the term you need to supply to
## supply to the "plot whichstat"” argument in to have a nodes' color intensity
## correspond to its relative strength centralty wihin the network?

## What argument do you need to feed to "plot edgestat"” to have the thickness
## of edges correspond to correation weights?

ResIN out <- ResIN(Core Items, node vars = node_vars,
plot whichstat = NULL, ## Which argument do you need to supply to plot whichstat
plot edgestat = NULL, ## Which argument do you need to supply to plot edgestat?
plot responselabels = F,
left _anchor = "legal abort ++", plot ggplot = FALSE,
plot title = "Strength centrality”,
color_palette = "Y1OrBr", seed = 22)

## You can call PResIN() to retreive the help documentation
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Exercise 1) Recreating strength centrality plot: Solution

ResIN out <- ResIN(Core Items, node vars = node_vars,
plot whichstat = "Strength",
plot edgestat = "weight",
plot responselabels = F,
left _anchor = "legal abort ++",
plot title = "Strength centrality”,
color_palette = "Y10rBr", seed = 22,
plot ggplot = F)
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Exercise 1) Recreating strength centrality plot: Solution

Strength centrality

Strength —

1 2 3

0.1 0.3 0.5
weight
0.2 04 0.6
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Exercise 2) Recreating betweenness centrality plot

## Relying on the help documentation, can you find the term you need to supply to
## supply to the "plot whichstat"” argument in to have a nodes' color intensity
## correspond to its relative betweenness centralty wihin the network?

## What argument do you need to feed to "plot edgestat"” to have the thickness
## correspond to edge-betweenness centrality to correation weights?

ResIN out <- ResIN(Core Items, node vars = node_vars,
plot whichstat = NULL, ## find the correct argument here
plot edgestat = NULL , ## find the correct argument here
plot responselabels = T,
left _anchor = "legal abort ++", plot ggplot = F,
plot title = "Betweenness centrality", color palette = "Y1lOrBr", seed = 22)
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Exercise 2) Recreating betweenness centrality plot: solution

ResIN out <- ResIN(Core Items, node vars = node_vars,
plot whichstat = "Betweenness",
plot edgestat = "edgebetweenness”,
plot responselabels = T,
left_anchor = "legal abort_ ++", plot ggplot = F,
plot title = "Betweenness centrality", color palette = "Y1lOrBr", seed = 22)
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Exercise 2) Recreating betweenness centrality plot: solution

Betweenness centrality

Betweenness _

0 30 100150200

edgebetweenness 0 50 100 150
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Day 2: Cluster detection (& bootstrapping)



Cluster detection

e How do we make out sub-structures (communities) in
within networks?

e Can we leverage statistics to get reasonable (defensible)
answers?

e Goal: Cluster detection aims identify groupings of nodes

that are more tightly connected to each other than to the
rest of the network
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Cluster detection
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Cluster detection

e SPOILER ALLERT: An area of math/statistics where art
meets science

= some choices (methods, algorithms, solutions) more reasonable
than others... BUT:

= there are no ground truths and lots of trade-offs to be aware of
= trade-off in parsimony: are you a lumper or a chopper?
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Cluster detection
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Modularity detection

e Measure of the relative density of edges within clusters
versus within communities

e Optimizing it provides the theoretically optimal grouping
of the nodes in a network

1 O e kik;
— o - %[ai,j o ]5(Cz‘acj)

e Need heuristic algorithms to solve (approximate)
modularity in practice
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Louvain algorithm phase 1
Start by considering each node as its separate community

1. Move any give node into any adjacent community

2. Observe how the local modularity (of the new community)
changes; if it improves move the node into the new

community, if not move it into the next community and so
on

3. Rinse and repeat for all nodes until global modularity
plateaus.
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Louvain algorithm phase 1
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Louvain algorithm phase 1




Louvain algorithm phase 2

e \We next move one level up and treat each community as a
node in the simplified, higher-order network

e |f modularity increases by separating/reallocating clusters
we combine them until modularity doesn’t increase any
further
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Louvain algorithm phase 2
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Cluster detection with ResIN: Louvain example

ResIN out <- ResIN(df = Core Items, node vars = node_vars,
detect clusters = TRUE,
cluster_method "cluster_ louvain",
plot whichstat = "cluster"”,
plot responselabels = T, plot ggplot =T,
left _anchor = "legal abort ++",
plot _title = "",
color palette = "RdBu", seed = 55)

\ \ ~ aid binclms l\r‘ Tect‘eniren -
: P W"&egal—@g?r‘namage -
weliers_spendih -; ot -

Cluster (Louvain)

Nodes per cluster: 1=16; 2=9; 3=8; 4=7 a 1 2 3 a4
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Cluster detection: Infomap

ResIN out <- ResIN(df = Core_Items, node vars = node_vars,

detect _clusters = TRUE, cluster_method = "cluster_infomap",

plot whichstat = "cluster",

plot responselabels = T, plot ggplot = F,
left_anchor = "legal abort ++",

color palette = "RdBu", seed = 55)
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Bootstrapping uncertainty: Infomap

W oo NOUVT A WDN PR

D R R R R R R R R
O N O U1 A WNEROO

ResIN out <- ResIN(df = Core_Items, node vars = node_vars,
detect _clusters = TRUE, cluster_method = "cluster_infomap",
generate ggplot = F, plot ggplot= F,
left_anchor = "legal abort ++", seed = 22)

## First, prepare the bootstrap procedure (number of iterations and type)
prepped_bst <- ResIN boots prepare(ResIN out, n = 1000, boots type = "resample")

## Second, carry out procedure, optionally lLeveraging CPU parallelism
#executed bst <- ResIN boots_execute(prepped bst, parallel = T)
#saveRDS (executed bst, "executed bst.RDS")

#executed bst <- readRDS("executed bst.RDS")

## Third, extract the detected cluster (done via automatic forward search)
# extracted summarized <- ResIN boots extract(executed bst, what = "cluster")
# saveRDS(extracted summarized, "extracted summarized.RDS")
extracted_summarized <- readRDS("extracted summarized.RDS")

63


file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print
file:///C:/Users/some0/Dropbox/ResIN_ect/Workshop_2026/slides_hohenheim.html?view=print

Cluster frequency

Bootstrapping uncertainty: Infomap

Bootstrapped number of ResIN network clusters (infomap)

64



Cluster detection: Infomap

ResIN out <- ResIN(df = Core_Items[20:380,], node vars = node_vars,

detect _clusters = TRUE, cluster_method = "cluster_infomap",
generate _ggplot = T, plot ggplot = F,
seed = 55, left anchor = "legal abort ++",

plot_whichstat = "cluster")
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Cluster detection: Walktrap

W oo NOUVT A WDN PR
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ResIN out <- ResIN(df = Core_Items, node vars = node_vars,
detect clusters =T,
cluster_method = "cluster_walktrap",
remove_nonsignificant = T,
generate_ggplot = F, plot_ggplot= F,
left _anchor = "legal abort ++", seed = 55)

## First, prepare the bootstrap procedure (number of iterations and type)
prepped_bst <- ResIN boots prepare(ResIN out, n = 1000, boots type = "resample")

## Second, carry out procedure, optionally leveraging CPU parallelism
# executed bst <- ResIN boots execute(prepped bst, parallel = T)
# saveRDS(executed bst, "executed bst wt.RDS")

## Third, extract the detected cluster (done via automatic forward search)
# executed bst wt <- readRDS("executed bst wt.RDS")
# summarized bst wt <- ResIN boots extract(executed bst wt, what = "cluster")
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Cluster detection: Walktrap (network plot)

ResIN out <- ResIN(df = Core Items,
detect clusters
cluster _method =
generate ggplot
plot whichstat =
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Exercise 1) Political attitude clustering in multi-party

systems

#### EXCERCISE: CLUSTER DETECTION IN THE 2018 ESS ####
ess_ 9 <- readRDS("ess 9.rds")

ess 9 <-

node_vars

)

ess 9 7%>% dplyr::select(
cntry, ##
pspwght, ##
lrscale, ##
impenv, ##
gincdif, ##
freehms, ##
euftf, ##
imdfetn, ##

Country

Post-stratification weights

Left right scale

Environmental protection

Reduce income differences

Gays and lesbians should be able to Live Life freely

Eu- further 1integration

AlLlow many/few immigrants of different race/ethnic group

<- c("impenv", "gincdif", "freehms", "euftf", "imdfetn")
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Exercise 1) Political attitude clustering in multi-party
systems
ResIN ESS SE <- ess 9 %>% filter(cntry == "SE") %>% ResIN(., node vars = node_v:
detect clusters = TRUE,
cluster_method = "cluster_louvain",
plot whichstat = "cluster"”,

left_anchor =

seed = 22)

"impenv_env+++",
weights = "pspwght",
plot title = "Sweden",

a
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Exercise 1) Possible solution |

ResIN ESS DE <-ess 9 %>% filter(cntr

"DE") %>% ResIN(., node vars = node_ vars,

detect clusters = TRUE,
cluster_method = "cluster_ louvain",
plot whichstat = "cluster"”,
left_anchor = "impenv_env+++",
weights = "pspwght",

plot title = "Germany",

seed = 22)

Germany

Ui eus
v
 hnipenw_emve-+
% 4 ’

ginedif_rei-H |
e rs_f reehmet

Cluster (Louvain)
Nodes per cluster: 1=11; 2=4; 3=5; 4=5

a 1 2 3 a 4
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Exercise 1) Possible solution |I

ResIN_ESS_SE <- ess_9 %>% filter(cntry ==

"SE") %>% ResIN(., node vars = node_vars
detect clusters = TRUE,

ClUSteP_methOd = "CIUSteP_WalktPap",
plot_whichstat = "cluster",

weights = "pspwght",

plot title = "Sweden", seed = 22)

Sweden

@mﬂ%}

Cluster (Walktrap)
Nodes per cluster: 1=7; 2=7; 3=11

@Hﬁt.@m QInCdlfgredIStH'

ﬂf@@lh]m freehms+ s
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Exercise 1) Possible solution |I

ResIN ESS DE <- ess 9 %>% filter(cntry == "DE") %>% ResIN(., node vars = node_vars
detect clusters = TRUE,
cluster_method = "cluster walktrap",
plot whichstat = "cluster"”,
left_anchor = "impenv_env+++",

weights = "pspwght",
plot title = "Germany", seed = 22)

Germany

Cluster (Walktrap)
Nodes per cluster: 1=5; 2=5; 3=10; 4=5
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Exercise 2) Checking robustness of your solution via
bootstrap

e Task 3: For a single country, try to specify a bootstrapping
procedure to assess the robustness of your detected

solution

e The ResIN package vignette provides a comprehensive
exposition of the three ResIN bootstrapping functions:
ResIN _boots_prepare(), ResIN_boots_execute(), and
ResIN_boots_extract():
ttps://pwarncke?77.github.io/ResIN/articles/ResIN-
VIGNETTE.html#bootstrapping
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Exercise 2) Possible solution

## 3.1: Generate the ResIN network we'd Like to resample:

res_outDE <- ess 9 %>% filter(cntry == "DE") %>% ResIN(., node vars = node_vars,
detect _clusters = TRUE,
cluster _method = "cluster_walktrap”,
left_anchor = "impenv_env+++",

generate ggplot = F, plot ggplot = F,
weights = "pspwght", seed = 22)

## Adding survey weights here
wt DE <- ess 9 %>% filter(cntry == "DE") %>% dplyr::select(pspwght)
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Exercise 2) Possible solution

W oo NOUVT A WDN PR

=
QY]

## 3.2: Preparing the bootstraping proceedure by supplying the input parameters
res_outDE_prepped <- ResIN boots prepare(res_outDE, n = 1000, boots type = "resamp

## 3.3. Executing the proceedure (using parallel processing here)
# res_outDE_executed <- ResIN boots_execute(res_outDE prepped, parallel = T)

## 3.4. Extracting the detected communities with the what = "cluster" argument

# res_outDE_summarized <- ResIN_boots extract(res outDE_executed, what = "cluster"
# saveRDS(res outDE summarized, "res outDE summarized.RDS")

res_outDE_summarized <- readRDS("res_outDE_summarized.RDS")
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Exercise 2) Possible solution

## Unlisting the max number of detected cluster
max_cl DE <- unlist(lapply(res_outDE_summarized, function(x) max(unique(x)))) %>%

## Creating a basic ggplot of the cluster distribution
res plot DE <- ggplot(max_cl DE, aes(x = .))+
geom_bar(fill = "darkgreen", color = "black")+

labs(y = "Cluster frequency", x = "",

title = "Bootstrapped number of ResIN network clusters in 2018 German ESS d
theme_classic()+

theme(axis.text.x = element_text(size = 16),

axis.title.y = element text(size = 16),
plot.title = element text(size = 18))
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Exercise 2) Possible solution

res _plot DE ’

600 1

Y
o
o

Cluster frequency

Bootstrapped number of ResIN network clusters in 2018 German ESS data (fast-gree
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Day 3: Advanced features of the ResIN package

e Work with survey weights
e Network pruning

e Multimodal ResIN networks
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Work with survey weights

https://europeansocialsurvey.org/methodology/ess-
methodology/data-processing-and-archiving/weighting

European
— Social About v
Survey

Methodology v Data Findings v News Resources Search Q

Home > Methodology > Weighting

Methodology Overview
ESS Specification
Source Questionnaire

Call for Round 14 Rotating
Module

Call for Round 13 Rotating
Modules

Source Questionnaire
Development

Translation

Translation Assessment
Sampling
Data Collection

Face-to-Face Methodology

ESS's Switch to Self-
Completion

Monitoring National Contexts
Data Processing and Archiving

Weighting

Weighting

Survey weights in the ESS

For data collection the ESS uses strictly probability-based samples. Every element in the ESS
target population should therefore have a greater than zero probability of being included
into the sample. When analysing ESS data estimates, the likelihood of each respondent to be
part of the sample should also be taken into account - which means that the most accurate
estimates will be obtained only after weighting the data.

Using the ESS survey weights

Weights should always be used when analysing ESS data. We recommend to use the analysis
weight (anweight), which is suitable for all types of analysis. For more information on how to
use weights on ESS data consult the ESS weighting guide before conducting any analysis of
ESS data. Taking complex sample design into account in your analysis is easy: watch our
short videos on how to do this in SPSS and in Stata.

ESS weighting guide | [ PDF, 149.78 KB

&> SPSS complex sample design
‘European Social Surve

D »
| Name Type Bayesian Statistics v | Values Missing | Columns | Align Measure Role
520 intewde. Numenc =0 L [1. Intenvew... None 9 = Right & Nominal e Input
521 nwdds Numenc * done. None 8 = Right & Scale e Input
Compare Means. »
52 imwmms  Numenc Hone Nane 8 = Right & Nominal  Input
General Linear Model »
523 nwyys Numeric fone None. 8 W Right & Scale e Input
Generalized Linear Models » = =
524 inwshh Numeric . flone None 8 = Right & Nominal  input
525 Numeric e lione Mone 8 = Right & Scale ™ Input
526 Numeric o " ltone None 8 = Right & Scale N Input
521 Numeric Regression * lione Hone 8 | Right & Nominal ™ Input
528 Numeric toghoser " liana basa_ 'y

= Right & Scale ™ Input

— Niairai Klabundbe N = PSR =
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Work with survey weights

ResIN ESS NO <- ess 9 %>% filter(cntry == "NO") %>% ResIN(., node vars = node_vars
detect clusters = TRUE,
cluster_method "cluster_louvain",
plot whichstat = "cluster"”,
left_anchor = "impenv_env+++",
plot title = "Norway without weights", seed = 22

Norway without weights

imdfetn -immigr+
/

|mp>env @mﬁH}-

T Impenv GV
@mg@“””\

iii@@lm fEENMSS
IMpe o @IIM==

Cluster (Louvain)
Nodes per cluster: 1=13; 2=7; 3=5
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Work with survey weights

ResIN ESS NO <- ess 9 %>% filter(cntr

detect clusters =
plot whichstat =
left_anchor =
weights
plot title =

= "pspwght”,

"NO") %>% ResIN(., node vars = node_vars
TRUE, cluster _method = "clusten
"cluster",

"impenv_env+++",

## Note the inclusion of th
"Norway with weights", seed = 22)

Norway with weights

Cluster (Louvain)

Nodes per cluster: 1=8; 2=5; 3=7; 4=5

a 1 2 3 a 4
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Bootstrapping with survey weights:

ResIN boots prepare(ResIN ESS NO, n = 1000, boots type = "resample", weights

<ResIN bootstrap plan>
type: resample
iterations: 1000
resample size:1406

weights: none
save_input: FALSE
seed: 42
wghts NO <- ess 9 %>% filter(cntry == "NO") %>% dplyr::select("pspwght")

ResIN boots prepare(ResIN ESS NO, n = 1000, boots type = "resample", weights

<ResIN bootstrap plan>
type: resample
iterations: 1000
resample size:1406
weights: provided
save_input: FALSE
seed: 42

NUL

wgh
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Network pruning (p-value thresholding)

[ SIGNIFICANCE TEST
A

Meet my significant
others ..

v SIGNIFICANT

Aﬁ

6 0
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Network pruning (p-value thresholding)

ResIN ESS DE <- ess 9 %>% filter(cntry == "DE") %>% ResIN(., node vars = node_vars
detect clusters = TRUE, cluster_method = "cluster
plot whichstat = "cluster", plot edgestat = "weig
left_anchor = "impenv_env+++",

weights = "pspwght",
plot title = "Germany no pruning", seed = 22)

Germany no pruning

Cluster (Louvain)

Nodes per cluster: 1=11; 2=4; 3=5; 4=5

weight

a 1 2 3 a 4

0.05 0.10 0.15 0.20
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Network pruning (p-value thresholding)

ResIN ESS DE <- ess 9 %>% filter(cntry == "DE") %>% ResIN(., node vars = node_vars
detect clusters = TRUE, cluster_method = "cluster
plot whichstat = "cluster", left anchor = "impenv
remove_nonsignificant = TRUE, plot edgestat = "we
sign threshold = 0.1,
plot title = "Germany pruned", seed = 22)

Germany pruned

eullf_eu
; gineeli_reelisir=
P freel = e i%@__i 1 (1116 2

gfineclif recl S S
e fetrmlinn i e

Cluster (Louvain)

Nodes per cluster: 1=9; 2=6; 3=5; 4=5 a 1 2 3 a4

weight 0.05 0.10 0.15 0.20
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Multimodal ResIN networks (people + attitudes)
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Multimodal ResIN networks (people + attitudes)

1 ResIN out <- ResIN(df = Core Items, node vars = node_vars,

2 multimodal = TRUE, detect clusters =T,

3 remove_nonsignificant = TRUE,

4 sign_threshold = 0.1,

5 cluster _method = "cluster_leading eigen",

6 generate ggplot = T, plot ggplot= F,

7 plot whichstat = "cluster",

8 plot edgestat = "weight",

9 left _anchor = "legal abort ++", seed = 55,
10 multimodal edge overlay = "multimodal")
11
12 ResIN out$multimodal output$multimodal ggraph

Multimodal ResIN graph

Cluster (Leading Eigen)
P/R per cluster: 1=144/27; 2=180/8; 3=78/5

e 1 o 2 o 3 Nodetype ¢ Participant 4 Response node
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Multimodal ResIN networks (people + attitudes)

ResIN out <- ResIN(df = Core_Items, node vars = node_vars,
multimodal = TRUE, detect clusters =T,
remove_nonsignificant = TRUE,
sign_threshold = 0.1,
cluster _method = "cluster_ leading eigen",
generate ggplot = T, plot ggplot= F,
plot whichstat = "cluster", plot edgestat = "weight",
left _anchor = "legal abort ++", seed = 55,
multimodal edge overlay = "ResIN")

ResIN out$multimodal output$multimodal ggraph

Multimodal ResIN graph

Cluster (Leading Eigen)
P/R per cluster: 1=144/27; 2=180/8; 3=78/5

« 1 o 2 o 3 Nodetype ¢ Participant 4 Response node
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Multimodal ResIN networks (people + attitudes)

ResIN out <- ResIN(df = Core_Items, node vars = node_vars,
multimodal = TRUE, detect clusters =T,
remove_nonsignificant = TRUE,
sign_threshold = 0.1,
cluster _method = "cluster_leading eigen",
generate ggplot = T, plot ggplot= F,
plot whichstat = "cluster",plot edgestat = "weight",
left_anchor = "legal abort_++", seed = 55,
multimodal edge overlay = "both")

W oo NOUVT A WDN PR

10
11 ResIN out$multimodal output$multimodal ggraph

Multimodal ResIN graph

Cluster (Leading Eigen)
P/R per cluster: 1=144/27; 2=180/8; 3=78/5

e« 1 o 2 o 3 Nodetype ¢ Participant 4 Response node
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More ReslIN: Differential belief system centrality
Chen et.al. 2025

Traditional BNA snapshots for ANES (2000-2020)
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More ReslIN: Differential belief system centrality
e Chenet.al. 2025

ReslIN snapshots for ANES (2000-2020)

2000 2004 2008

-3 -3 3

| . .

2012 I6 2016 I6 2020 I6
5 5 5

. . ® | e M |

- 3 3 3

93


https://doi.org/10.1017/nws.2025.10016

More ReslIN: Differential belief system centrality
e Chenet.al. 2025

ResIN: Strength centrality
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ResIN - still lost?

e Further theoretical and tutorial resources available at:

= Carpentras et.al. 2024

= Warncke et.al. 2026

= https://pwarncke?77.github.io/ResIN/
= https://www.resinmethod.net/

= https://www.youtube.com/watch?v=vIiqUcl6GuzE


https://www.nature.com/articles/s41599-024-03037-x
https://link.springer.com/chapter/10.1007/978-3-032-01373-6_5
https://pwarncke77.github.io/ResIN/
https://www.resinmethod.net/
https://www.youtube.com/watch?v=vIqUcI6GuzE

