
KÁROLY TAKÁCS
MTA TK ”Lendület” Research Center for 
Educational and Network Studies (RECENS)

Hungarian Academy of Sciences
Budapest, Hungary

Central European University
Center for Network Science
9 April, 2018

Dynamics of Multiplex Networks in Schools

Acronym: EVILTONGUE

Project number 648693



2



3

OUTLINE

1. Overarching research questions and types of data
2. Competition for status and negative ties

Pál, J., Stadtfeld, C., Grow, A., and Takács, K. 2016. Status Perceptions Matter: 
Understanding Disliking among Adolescents. Journal of Research on Adolescence, 
DOI: 10.1111/jora.12231

3. Cool guys and naked emperors
Vörös, A., Stadtfeld, C., and Takács, K. Work in progress.

4. Status generalization
Kisfalusi, D., Janky, B., and Takács, K. Be the Smart Guy: The Role of Gender and 
Ethnicity in Ability Attribution Processes in the Classroom. Under submission

5. Proximity relations: desk-mate ties
Keller, T. and Takács, K. Peers that Count: The Influence of Desk-Mates on Test-Score 
Growth and the Ethnic Test-Score Gap. under submission.

KÁROLY TAKÁCS



Overarching research goals

1. Origin and explanation of negative ties
hypothesis: negative ties are unavoidable consequences of status competition
Negative tie: consequence (relative frustration, latent) 
+ but also strategic tool (undermining, manifest)

2. The dynamics of negative ties in interrelation with positive ties and status 
relations

3. Social problems: consequences of the dynamics
especially: social exclusion, ethnic segregation, low performance, lack of 
cooperation, intergroup conflict
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Utilizing network panel data on status, friendship, negative ties from
� Primary school classes (N1=1175, 6 waves, starting in 5th grade, 
2013-2017, on tablets)
� Secondary school classes (N1=1439, 4 waves, starting in 9th grade, 
2010-2013, paper and pencil)
Unique multiplex network panel

KÁROLY TAKÁCS

NETWORK PANEL DATA FROM SCHOOL 
CLASSES

Vörös, A. and Snijders, T.A.B. 2017. Cluster 
analysis of multiplex networks: Defining 
composite network measures. Social Networks, 
49: 93–112. doi: 10.1016/j.socnet.2017.01.002



The fundaments of status 
competition

The competition (for status) is never isolated, always 
concerns more than the dyad

- observers
- mediators
- allies
- judges

Competitors are not strangers to each other
viscous competition

e.g., competitors are typically similar, same-status 
individuals, who might even be friends 
(sometimes due to their status similarity)6



Negative ties

”Latent” negative ties (emotions):
- dislike,
- hate
(can be kept in secret, do not necessarily have consequences beyond 
the dyad; they might be the consequences of status competition)

”Manifest” negative ties (behavior):
- relational aggression (undermining)

< gossip
< bullying
< social exclusion
< physical aggression

(can be observed, have network consequences; they might be the tools
of status competition)7



Reasons for cross-network
effects

Status competition is never isolated
- Observers, mediators, peace-makers, allies, by-

standers
- Friendship and negative ties play a role

The interdependence of positive
and negative ties

- a drive towards cognitive
and structural balance

KÁROLY TAKÁCS
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Status competition 
and social exclusion

Rat race? 
the competition for status hardly changes the 
informal hierarchy, but it requires large 
investments from everyone

Race to exclude?
the excluded black sheep will get even more 
excluded

Fuel to oppositional culture?
- to exclude the best performer geeks
- Acting White9



Consequences

Structural balance and group formation*
*Stadtfeld, C., Takács, K., and Vörös A. The Emergence and Stability of Groups in Social Networks. 
Under submission.

Status generalization*
*Grow, A., Takács, K., and Pál, J. 2016. Status Characteristics and Ability Attributions in 
Hungarian School Classes: An Exponential Random Graph Approach. Social Psychology 
Quarterly, DOI: 10.1177/0190272516643052. 

*Kisfalusi, D., Janky, B., and Takács, K. Be the Smart Guy: The Role of Gender and Ethnicity in 
Ability Attribution Processes in the Classroom. Under submission.

Ethnic segregation in integrated classes*
* Boda, Z. and Néray, B. 2015. Inter-Ethnic Friendship and Negative Ties in Secondary School. 
Social Networks, 43: 57-72.
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STATUS ATTRIBUTIONS AND STATUS

- Respect (direct status attributions): i does (not) look up to j
- Status (perceived, indirect): i perceives j as (not) respected by the others

KÁROLY TAKÁCS
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STATUS INCONSISTENCY: CONSEQUENCES

- Direct status effect (i attributes low status to j and dislikes j)

- Status inconcistency effect (i attributes no high status to j, while
perceives that others attribute high status to j and dislikes j)

Pál, J., Stadtfeld, C., Grow, A., and Takács, K. 2016. Status Perceptions 
Matter: Understanding Disliking among Adolescents. Journal of Research on 
Adolescence, DOI: 10.1111/jora.12231

Pál et al. 2016



Status Conceptualization

Terminology Definition Type Survey question Ab.

First-degree upward status 

perception

The perception of j’s relative high 

status by i

Dyadic “I look up to him/her.” 1↑

First-degree downward status 

perception

The perception of j’s relative low status 

by i

Dyadic “I look down on 

him/her.”

1↓

Second-degree upward status 

perception 

The perception of i about other actors’ 

opinions of j’s high status

Dyadic “I think he/she is 

looked up to (by 

others).”

2↑

Second-degree downward 

status perception

The perception of i about other actors’ 

opinions of j’s low status

Dyadic “I think he/she is 

looked down on (by 

others).”

2↓

Aggregated status attribution Defining i’s position by subtracting 

nominations of first-degree downward 

status perception from first-degree 

upward status perception

Attribute Indegree of “I look up 

to him/her.” minus 

Indegree of “I look 

down on him/her.”1313

Pál et al. 2016



Question and Hypotheses (H1-H2)

� Q: How are different (dyadic) status 
conceptualizations related to the evolution of 
disliking ties?
– H1 (admiration): Individual i who has a first-degree 

upward status perception of individual j is less likely 
to develop a disliking tie to j.

– H2 (disdain): Individual i who has a first-degree
downward status perception of individual j is more 
likely to develop a disliking tie to j.

1414
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Hypotheses (H3-H4)

� Inconsistencies between first- and second-degree 
status perceptions lead to:
– H3 (frustration): Individual i who believes that j is looked 

up to by peers, but has no first-degree upward status 
perception of j is more likely to develop a disliking tie to j.

– H4 (conformity): Individual i who has a second-degree 
downward status perception of individual j (who
believes that j is looked down on by peers), but has no 
first-degree downward status perception of j is more
likely to develop a disliking tie to j.

1515

Pál et al. 2016



Descriptives (subsample, waves 1-3)

16

Mean SD Min. Max.

Disliking Network

Indegree w1-w3 (D) 2.39 3.06 0 19

Reciprocity (D) 0.18 0.12 0 0.45

Clustering (D) 0.18 0.08 0 0.41

Indegree centralization (D) 0.28 0.11 0.12 0.51

Jaccard coefficient w1-w2 (D) 0.18 0.04 0.11 0.23

Jaccard coefficient w2-w3 (D) 0.17 0.05 0.10 0.27

Friendship Network

Indegree w1-w3 (F) 5.85 3.47 0 24

Reciprocity (F) 0.56 0.1 0.26 0.72

Clustering (F) 0.50 0.08 0.36 0.69

Indegree centralization (F) 0.20 0.06 0.09 0.42

Jaccard coefficient w1-w2 (F) 0.38 0.10 0.21 0.55

Jaccard coefficient w2-w3 (F) 0.34 0.11 0.16 0.51
16
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Methodology
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� Stochastic actor-oriented models (SAOMs, Snijders, van de Bunt, & Steglich, 2010)

with RSiena (Ripley al., 2014); meta-analysis (Snijders & Baerveldt, 2003)

� Changes in either of the networks are assumed to be based on actors’ 
preferences

� Parameters in the model
– Structural parameters 

� outdegree , reciprocity, indegree popularity, outdegree popularity transitive 

triplets, 3-cycles, outdegree isolates

– Covariates (changing anf constant)
� ego, alter, similarty, dyadic status effects

– Co-evolution (mutually exclusive, dislike and friendship)
� disliking agreement on friendship 

� friendship to disliking agreement

Pál et al. 2016



Model results
Est. SE N

Disliking network

(1) Density -1.42 *** 0.08 15

(2) Reciprocity 0.52 *** 0.08 16

(3) Transitive triplets -0.01 0.04 16

(4) 3-cycles -0.16 ** 0.05 14

(5) Indegree popularity 0.09 *** 0.01 16

(6) Outdegree popularity 0.03 0.02 15

(7) Outdegree isolate -3.07 *** 0.15 15

(8) First-degree upward 1↑ (H1 admiration) 0.00 0.12 15

(9) First-degree downward 1↓ (H2 disdain) 0.20 * 0.08 16

(10) InconsistencyUp (H3 frustration) 0.13 * 0.06 16

(11) InconsistencyDown (H4 conformity) 0.22 ** 0.07 16

(12) Aggregated Status Ego -0.08 ** 0.03 16

(13) Aggregated Status Alter -0.07 *** 0.02 16

(14) Aggregated Status Similarity -0.05 0.06 16

(15) SES Ego 0.02 0.04 16

(16) SES Alter 0.10 * 0.05 16

(17) SES Similarity -0.09 0.06 16

(28) Gender Ego 0.06 0.08 15

(19) Gender Alter 0.05 0.06 15

(20) Same Gender 0.11 + 0.06 15

(21) Friends agreement on disliking 0.18 *** 0.04 1618

Pál et al. 2016



Robert K. Merton: academic citations

Wikipedia:

Perc, M. (2014). The Matthew effect in empirical data. Journal of The Royal Society Interface, 11(98), 20140378.
Restivo, M., & Van De Rijt, A. (2012). Experimental study of informal rewards in peer production. PLOS One, 7(3), e34358.

Hits:

Salganik, M. J., Dodds, P. S., & Watts, D. J. (2006). Experimental study of inequality and unpredictability in an artificial 
cultural market. Science, 311(5762), 854-856.
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The Matthew Effect
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Est. SE N

Disliking network

(1) Density -1.42 *** 0.08 15

(2) Reciprocity 0.52 *** 0.08 16

(3) Transitive triplets -0.01 0.04 16

(4) 3-cycles -0.16 ** 0.05 14

(5) Indegree popularity 0.09 *** 0.01 16

(6) Outdegree popularity 0.03 0.02 15

(7) Outdegree isolate -3.07 *** 0.15 15

(8) First-degree upward 1↑ (H1 admiration) 0.00 0.12 15

(9) First-degree downward 1↓ (H2 disdain) 0.20 * 0.08 16

(10) InconsistencyUp (H3 frustration) 0.13 * 0.06 16

(11) InconsistencyDown (H4 conformity) 0.22 ** 0.07 16

(12) Aggregated Status Ego -0.08 ** 0.03 16

(13) Aggregated Status Alter -0.07 *** 0.02 16

(14) Aggregated Status Similarity -0.05 0.06 16

(15) SES Ego 0.02 0.04 16

(16) SES Alter 0.10 * 0.05 16

(17) SES Similarity -0.09 0.06 16

(28) Gender Ego 0.06 0.08 15

(19) Gender Alter 0.05 0.06 15

(20) Same Gender 0.11 + 0.06 15

(21) Friends agreement on disliking 0.18 *** 0.04 16
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J. Res. Adolescence. DOI: 10.1111/jora.1223120
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Results summary

� Main contribution
– Disliking ties are scarce, less stable, low density
– Dyadic status perceptions do matter: Disliking relations can be modeled in a 

larger peer context (friendship relations and status perceptions)

� Hypotheses
– Admiration hypothesis (H1) : no evidence
– Disdain hypothesis (H2): clear evidence 
– Frustration hypothesis (H3): clear evidence
– Conformity hypothesis (H4): clear evidence

� Further results
– Matthew effect in disliking
– Friends tend to dislike the same persons
– Disliking the same individuals result in friendship

21
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PROBLEMS WITH 
STATUS DISCREPANCY

� Informal hierarchies emerge naturally in any social context
� Individuals respect or look up to others
� And they have beliefs / perceptions about who is popular / has 

high status in the group
� As we learnt in the previous study, these evaluations are not 

necessarily in line with each other!

COOL GUYS or

NAKED EMPERORS?

Vörös, Stadtfeld, and Takács in prep.

Thetawelle.de
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WHAT ARE THE ORIGINS OF 
STATUS INCONSISTENCIES?

� We try to explain how they come about
� In which structural conditions
� And how they are maintained
� In the context of classrooms (bounded units of adolescents)
� FRIENDSHIP ties and GOSSIP (informal communication about 

third parties) : channels of social influence 
– that shape direct and indirect status attributions
– can they work against naked emperors?

� Social influence is typically viewed as:
– Tie’s effect on behavior, attitude, node characteristic

� Social influence of tie on relations
– Such as respect and status of third persons

Vörös, Stadtfeld, and Takács in prep.



Emperors are indeed sometimes 
naked

In-degree correlations and Jaccard indeces
• Friendship and respect (direct status attribution) networks
• Each classroom is a circle

24

Vörös, Stadtfeld, and Takács in prep.



Emperors are indeed sometimes 
naked

In-degree correlations and Jaccard indeces
• Respect (direct status attribution) and status (perceived status 

attribution) networks
• Each classroom is a circle

• But: respect networks
are sparse

25

Vörös, Stadtfeld, and Takács in prep.



Emperors are indeed sometimes 
naked

Tie-level overlaps between friendship, respect, and perceived status
• The average picture across classes

26

Vörös, Stadtfeld, and Takács in prep.



Emperors are indeed sometimes 
naked – or are they?

Tie-level overlaps between friendship, respect, and perceived status
• The average picture across classes

All nominations
considered

Nominations to highest perceived status 
indegree only (30% of classroom)

27

Vörös, Stadtfeld, and Takács in prep.



More cool guys or more naked 
emperors?

28

Vörös, Stadtfeld, and Takács in prep.

Raw indegrees



More cool guys or more naked 
emperors?

29

Vörös, Stadtfeld, and Takács in prep.

Relative indegrees



More cool guys or more naked 
emperors?

30

Vörös, Stadtfeld, and Takács in prep.

Zoom



Next problem: status 
generalization

� Girls and members of certain minority groups 
are often evaluated as less competent than 
boys and majority students

� …even after controlling for grades?
� ERGM: classmates’ perceptions are 

interdependent
� Perceived ethnicity

Kisfalusi, Janky, and Takács

31



Double standards theory

� Foschi (1996, 2000)
� Status characteristics theory (Berger, Cohen, & 

Zelditch, 1972)
� Expectation states theory (Berger, Conner, & Fisek, 

1974; Correll & Ridgeway, 2006; Ridgeway, 1991)
� Racial, ethnic, and gender categories as diffuse 

characteristics
� Different performance expectations towards low and 

high status individuals activate the use of different 
standards for making inferences about their 
competence

Kisfalusi, Janky, and Takács
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Social identity theory

� Individuals categorize people along several 
dimensions, make comparisons between 
these categories and are motivated to attach 
to positively valued groups

� Positive distinctiveness from other social 
groups by evaluating in-group members 
more positively

� In-group favouritism

Kisfalusi, Janky, and Takács

33



Hypotheses based on DST

� Controlling for grades, girls are less likely than boys to be 
considered clever by their classmates (Hypothesis 1a)

� Controlling for grades, Roma students are less likely than non-
Roma students to be considered clever by their classmates 
(Hypothesis 1b)

� Controlling for grades, girls are more likely than boys to 
consider their female peers as clever (Hypothesis 2a)

� Controlling for grades, Roma students are more likely than non-
Roma students to consider their Roma peers as clever 
(Hypothesis 2b)

Kisfalusi, Janky, and Takács
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Hypothesis 3 based on SIT

� Students are more likely to consider their in-
group members than their out-group 
members as clever, in terms of both gender 
(Hypothesis 3a) and ethnicity (Hypothesis 
3b)

Kisfalusi, Janky, and Takács
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Sample

� A survey research (MTA TK ”Lendület” 
RECENS) among primary school students 
� 53 classes in 34 schools in 28 settlements

� Subsample for this analysis:
� 21 classes from 16 schools
� Mean age = 13.1 years
� 53.1% female
� 50% self-declared Roma

Kisfalusi, Janky, and Takács

36



Measures used

� Peer perceptions of being clever
� Gender
� Self-declared ethnicity
� Ethnic peer perceptions
� Grade point average (1 = fail, 5 = excellent)
� Friendship
� Structural effects

Kisfalusi, Janky, and Takács
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Kisfalusi, Janky, and Takács
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Kisfalusi, Janky, and Takács
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Model 1 Model 2 Model 3

Estimate SE p Estimate SE p Estimate SE p

Structural parameters

Arc -6.521 0.506 <0.001 -6.222 0.440 <0.001 -6.491 0.500 <0.001

Reciprocity -0.108 0.141 0.443 -0.140 0.115 0.222 -0.148 0.129 0.253

Shared in-ties (A2P-D) 0.571 0.123 <0.001 0.547 0.115 <0.001 0.553 0.116 <0.001

Shared out-ties (A2P-U) -0.363 0.045 <0.001 -0.338 0.048 <0.001 -0.358 0.048 <0.001

Gender

Boy Sender -0.540 0.129 <0.001 -0.545 0.133 <0.001 -0.580 0.137 <0.001

Boy Receiver -0.999 0.182 <0.001 -0.953 0.179 <0.001 -1.076 0.188 <0.001

Boy Sender*Receiver 1.112 0.218 <0.001 1.076 0.228 <0.001 1.139 0.230 <0.001

Roma ethnicity

Roma Sender -0.322 0.144 0.025 -0.263 0.134 0.050 -0.411 0.165 0.013

Roma Receiver (self-declared) -0.040 0.205 0.847 0.216 0.246 0.380

Roma Sender*Receiver (self-declared) 0.976 0.285 0.001 0.581 0.344 0.091

Roma Receiver (peer perceived) -0.382 0.223 0.086 -0.530 0.272 0.051

Roma Sender*Receiver (peer perceived) 0.992 0.265 <0.001 0.874 0.315 0.006

Control variables

Kisfalusi, Janky, and Takács

Meta-analysis of exponential random graph models



Gender and status generalization

Kisfalusi, Janky, and Takács
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Ethnicity and status generalization

Kisfalusi, Janky, and Takács

42



Conclusions: DST / SIT

� Findings are mostly in line with the predictions of 
social identity theory: 

– Controlling for grades, students are more likely to nominate 
their in-group peers than classmates from the out-group as 
clever

– One exception: boys are similarly likely to nominate both 
boys and girls as clever

– Non-Roma students are more likely to nominate non-Roma 
students compared to Roma students as clever only if the 
sender’s perception about the receiver’s ethnicity is taken 
into account

Kisfalusi, Janky, and Takács

43



Conclusions

� In line with double standards theory we have found 
that non-Roma students are less likely to consider 
those peers as competent whom they perceive as 
Roma compared to those whom they perceive as 
non-Roma

� Similar association has not been found with regard 
to gender

� Roma students are less likely to consider those 
peers as clever whom they perceive as Roma, but 
who identify themselves as non-Roma, than those 
Roma peers who identify with the Roma group

44
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Interventions in 
social network dynamics? 

Peers have strong influence on 
attitudes and behavior

Friends are relevant peers, but 
friendship could hardly be the 
target of policy interventions

Who are the relevant peers that 
could be targeted?

45

Keller & Takács, subm.



Desk-mates!!!

Desk-mates are often determined 

by teachers

Mechanisms: desk-mates might 

help / motivate / influence / copy

Being a desk-mate could be the 

starting point of a friendship

Source: https://www.ngsslifescience.com/classroom_management_seating_chart.html46

Keller & Takács, subm.



Our contribution

Identifying the impact of desk-

mates beyond friends’ influence on 

test-scores

The effect of desk-mates on the

ethnic test-score gap

47

Keller & Takács, subm.



Data and definitions

2010 2011 2012 20132009

Year

Secondary 
schoolNABC

”Wired into 

Each Other”

Standardized tests in math 
& reading comprehension
for the full cohort

Social 
networks for 
40 selected 
classrooms in 
multiple 
dimensions

48

Keller & Takács, subm.



Matching algorithm

Year of birth, month of birth, gender

Postal code of residence, father’s highest 
education, mother’s highest education, 
numbers of books in the household.

Average values, 
- using as much shared characteristics as possible,
- classroom-averages 

Key-variable; one-to-one match

If more persons have the same response to the key-variables

49

Keller & Takács, subm.



Becoming friends

% of friends who are desk-
mates

w1 w2 w3
No seating 38.95 50.93 54.84
Seating 32.00 43.06 40.03
Total 34.67 45.89 45.65

No seating N=339, Seating N= 578

50

Keller & Takács, subm.
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Differences in test-scores
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Own 10th grade test-score

Own 8th grade test-score

Desk-mates 8th grade test-score

Friends 8th grade test-score

Classroom FE

Individual error term

Based on networks 
in the 9th grade, 
first wave of 
RECENS

Estimation technique

53

Keller & Takács, subm.



(1) (2) (3) (4)

Roma -0.102** -0.101** -0.096** -0.098**

(0.046) (0.045) (0.046) (0.046)

Own 8th test-score 0.511*** 0.509*** 0.507*** 0.507***

(0.024) (0.024) (0.024) (0.024)

Desk-mates' test-
score

0.095** 0.064

(0.042) (0.050)

Friends test-score 0.115** 0.070

(0.052) (0.063)

Constant -0.202*** -0.188*** -0.188*** -0.185***

(0.018) (0.018) (0.019) (0.019)

N 999 999 999 999
Classroom FE YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Reading test-score, 10th grade

54
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(1) (2) (3) (4)

Roma -0.102** -0.097** -0.096** -0.096**

(0.046) (0.045) (0.046) (0.046)

Own 8th test-score 0.511*** 0.507*** 0.508*** 0.506***

(0.024) (0.024) (0.024) (0.024)

Desk-mates' test-
score

0.139*** 0.122**

(0.049) (0.056)

Friends test-score 0.104* 0.040

(0.054) (0.061)

Constant -0.202*** -0.184*** -0.189*** -0.181***

(0.018) (0.019) (0.019) (0.019)

N 999 999 999 999
Classroom FE YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Reading test-score, 10th grade

55
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(1) (2) (3) (4)

Roma -0.176*** -0.176*** -0.176*** -0.176***

(0.048) (0.048) (0.048) (0.048)

Own 8th test-score 0.486*** 0.486*** 0.487*** 0.487***

(0.023) (0.023) (0.023) (0.023)

Desk-mates' test-
score

-0.013 0.028

(0.039) (0.045)

Friends test-score -0.095* -0.114*

(0.054) (0.063)

Constant -0.251*** -0.253*** -0.264*** -0.263***

(0.019) (0.019) (0.020) (0.020)

N 999 999 999 999
Classroom FE YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Math test-score, 10th grade

56
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(1) (2) (3) (4)

Roma -0.176*** -0.176*** -0.176*** -0.177***

(0.048) (0.048) (0.048) (0.048)

Own 8th test-score 0.486*** 0.485*** 0.486*** 0.486***

(0.023) (0.023) (0.023) (0.023)

Desk-mates' test-
score

0.030 0.047

(0.044) (0.051)

Friends test-score -0.016 -0.044

(0.055) (0.062)

Constant -0.251*** -0.246*** -0.253*** -0.250***

(0.019) (0.020) (0.020) (0.020)

N 999 999 999 999
Classroom FE YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Math test-score, 10th grade
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Desk-mates have a positive impact 

on reading

The ethnic test-score gap can’t be 

explained by differences in friends 

and desk-mates

Larger desk-mate effects on reading 

scores in case of seating (not shown)

What to conclude?
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Complex co-evolution model of 

friendship, desk-mate ties, and 

competences (RSiena)

More information about moderating 

variables: disruptive behavior, gender, 

etc.

Field experiments with seating charts

Next steps
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| Károly Takács |

Thank you for being here!

takacs.karoly@tk.mta.hu


