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About the SCID project: 
 

The Social Complexity of Immigration and Diversity (SCID) project is a cross-disciplinary project 

(involving researchers from social science, computer science, and theoretical physics) that 

integrates two very different disciplines – social science and complexity science – in order to gain 

new understanding of complex, social issues related to immigration and diversity. It does this by 

building a series of computer simulation models of these social processes. One could think of 

these as serious versions of the Sims computer games, programmes that track the social 

interactions between many individuals. Such simulations allow ‘what if’ experiments to be 

performed so that a deeper understanding of the possible outcomes for the society as a whole can 

be established based on the interactions of many individuals, as well as examining social 

phenomena which are difficult to understand using existing social science methods. The aims of 

the SCID project are to  

(1) develop the tools and techniques of complexity science to enrich our understanding of the 

social world for issues linked to immigration and diversity;  

(2) link micro and macro social theory via using methods that will show how some aspects of 

the target social phenomena can be explained as emergent phenomena arising from 

individual social interactions; and  

(3) bridge the evidence gap between the micro-evidence about individual behaviour up to 

macro accounts of aggregate trends and patterns. 

However, a difficulty with the computer simulation of complex systems is that if they are 

made realistic (in the sense of how people actually behave) they become very complicated, 

making the simulation hard to understand, whilst if they are made simple enough to understand 

and rigorously analyse they can be too abstract to provide findings which are useful to our 

understanding of ‘real world’ social situations. This is where social scientists are useful: they 

develop ways of relating descriptive models to the rich sources of social data that are available 

and also ensure that the modelling results are interpreted meaningfully and usefully, in particular 

guarding against over-interpretation.  

FOR MORE INFORMATION AND BACKGROUND TO THE SCID PROJECT, PLEASE 

VISIT OUR WEBPAGES AT: 

HTTP://SCID-PROJECT.ORG  

http://scid-project.org/
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Why study inter-ethnic marriage as a complex adaptive system? An introduction to 

the DI:TCH project: 
 

Introduction – complexity, agent-based modelling and social science: 
 

Over the past decade social scientists have become increasingly interested in what insights the 

science of complex physical and biological systems seem to provide for our understanding of 

social systems and practices. Authors have explored this in regards to policy making (Geyer and 

Rihani 2010; Room 2011), intersectionality (Walby 2009) social theory (Law and Urry 2004; de 

Landa  2011) and even social research methods (Law 2004).  

Whilst there are striking similarities between complex physical and biological systems and social 

systems, the connections between the socially complex and complexity science has largely 

remained at the level of analogy. So, whilst concepts such as emergence and path dependency 

have been useful aids to conceptualising the functioning of society, there has been less success in 

routinely incorporating the insights of complexity science into the fabric of how social processes 

are investigated, analysed and interrogated. Social complexity approaches are generally only 

incorporated post hoc, and as a theoretical-analytical approach rather than as a method in itself. 

The SCID project has attempted to integrate the apparent advances of complexity science 

approaches through the development of Agent-Based Models (ABMs) of the complex social 

phenomena under considerations. Whilst ABMs have been used in social science research since 

at least the 1970’s (see, e.g. Schelling 1971), their use has undergone a resurgence in recent years 

(Macy and Willer 2001). Part of this has been the ability of ABMs to create behaviour which is 

qualitatively similar to complex systems – that is, multiple agents interacting with each other, 

which often produce non-linear and emergent behaviour. The ‘rules’ by which these agents 

interact are often extremely simple, but their collective behaviour may be neither simple, nor 

directly predicted from their initial states (Gilbert and Troitzsch 2005). 

 

Inter-ethnic partnerships as the outcome of complex social systems: 
 

Modelling inter-ethnic marriage fits neatly with the overall aims of the Social Complexity of 

Immigration & Diversity (SCID) project both due to its salience as a modelling issue and because 

of its relevance to social scientific discussions of immigration and diversity.  
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Inter-ethnic marriage as a modelling issue: 
 

Marriage ‘markets’ lend themselves readily to agent-based modelling – they allow the exploration 

of the ways in which ‘bottom-up’ psychological inputs (individual agents choosing specific mates) 

lead to ‘top-down’ demographic outcomes (population level patterns of marriage and mate 

selection) (Todd and Billari 2003). The emergence of meso-level social processes which are 

neither directly scalable from individual preferences, nor readily predictable from population-

level patterns appears to be a key feature of marriage processes, and has been of some interest to 

agent-based modellers in the past (Billari et al. 2007; Walker and Davis 2013). 

However, once we have conceptualised inter-ethnic partnership formation as part of a complex 

adaptive system, we are not immediately confronted with an obvious solution as to how this 

translates into researching such phenomena. We may take an extreme variant of what Kwa 

(2002) terms ‘baroque’ complexity and argue that, because outcomes are not predictable from 

initial conditions, then the processes that lead to them must be unknowable; or, rather, that such 

a concept as complexity is both fluid and never more than analogous to ‘reality’. This is very close 

to the position Deleuze often finds himself in (see, e.g. 1988, 1993) and one which many social 

theorists have tended to abide by when they utilise the notion of social complexity (see, e.g. Law, 

2004; Urry, 2007). Conversely, many agent-based modellers with an interest in complexity have 

illustrated how complex phenomena can arise from very simple rules of interaction (see, e.g. 

Simon, 1996; Waldrop, 1992). A ‘classic’ example of such a process is the ‘Schelling’ model, which 

illustrates how residential segregation can develop from very simple rules regarding the number 

of non-similar neighbours an agent will tolerate before looking to move (Schelling, 1971).  

YOU CAN FIND A VERSION OF THE SCHELLING MODEL HERE: 

http://ccl.northwestern.edu/netlogo/models/Segregation 

 

This would suggest that it is not the social processes themselves which are unknowable, rather it 

is the results of repeatedly activating such inter-related processes which is unpredictable. Thus 

small differences in initial conditions can produce vastly different outcomes (whilst even the 

same initial conditions will often produce differing results). This insight is what makes using 

agent-based models of inter-ethnic marriage so appealing – if we can get the basic rules of agent 

behaviour correct, we should be able to provide real insights into the often confusing and hidden 

processes which produce and sustain ‘marriage markets’ in diverse communities. 

http://ccl.northwestern.edu/netlogo/models/Segregation
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Whilst social scientists with an interest in both inter-ethnic marriage and community relations 

have been highly successful in illustrating the variability in forms these may take, the tightly 

intertwined webs of actors, networks and institutions which make up the landscape of family and 

community have made definitive statements about why differences emerge and persist in such an 

environment all but impossible. Much work in quantitative sociology has helped to provide 

convincing evidence as to both the existence of differences in inter-ethnic marriage rates and 

their relationships to other factors (such as level of education). Meanwhile, qualitative 

researchers have provided rich and nuanced accounts of how partnering and community building 

is played out in everyday settings. However, both approaches have struggled to provide us with 

satisfying accounts of how processes of differentiation emerge, become ‘successful’ and are 

sustained. Social theories too have struggled to bridge this gap, with both agency- and structure-

based approaches proving unsatisfactory to a growing number of researchers. Indeed, the growth 

in recent years of social science approaches inspired by complexity theory (Mol and Law 2002; 

Walby 2009; Geyer and Rihani 2010; Room 2011) seems indicative that now may be the time to 

explore this in more sustained depth.  

Indeed, the potential of complex, descriptive ABMs to illustrate the hidden processes of social life 

is one of their most-attractive features. By ensuring that a deep representation of the multiple 

social interactions which make up our everyday lives is represented in the models, we are 

producing a simulation of ‘marriage markets’ which allows us to uncover the interactive 

processes of differentiation which are normally hidden to us. Furthermore, by manipulating the 

parameters of the model, we can envision what small changes in one area may produce elsewhere. 

Therefore, this approach allows us both to ask why certain outcomes are more commonplace than 

others, but also what if circumstances were different. The advantages of being able to ask such 

questions is clear, not only for gaining a greater understanding of the inter-ethnic marriage and 

community building, but also for enhancing our understanding of why certain communities 

fragment, whilst others coalesce over time. 

Existing agent-based models of marriage have tended to concentrate on the emergence of 

population-level patterns from a relatively small set of agent preferences. For example, one of the 

earliest models (Kalick & Hamilton, 1986), used a single generic rankable trait to explore 

partnering mechanisms. Later models, such as Hills & Todd’s (2008) MADAM (Marriage and 

Divorce Annealing Model) and Billari et al’s (2007) ‘Marriage Ring’ had developed to include a 

number of generic mate relevant traits and heuristic processes such as social pressure and 

aspiration. Matching in these models was homophilic (and, therefore, assortative) and included 

elements of satisficing (i.e. agents did not wait to find a ‘perfect’ mate, rather one who was ‘good 

enough’). Walker & Davis (2013), meanwhile, produced a model of inter-ethnic marriage rates in 
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New Zealand and, unlike previous models, utilised unit-level micro data from the New Zealand 

census. The model was based on a fixed cohort of single 18-30 year olds, of which male agents 

were assigned a random social network of females. A pre-determined number of partnerships 

were then formed between agents with the highest ‘partner scores’ within a social network – 

derived from the similarity of age and education levels, alongside a macro ‘social pressure’ 

mechanism and a stochastic attraction factor. Whilst this is the most sophisticated agent-based 

analysis of the dynamics of inter-ethnic marriage, it consistently over-estimates the rate of 

exogamy when compared to census data. Whilst the macro ‘social pressure’ factor, whereby 

agents are influenced by the prior ethnic partnering rates of their cohort, lessened this over-

estimate, the authors themselves admit that this indicates ‘… that there is some degree of ethnic 

preference that is not being captured by the model’ (Walker & Davis, 2013: 6.4).  

 

Inter-ethnic marriage as a social science issue: 
 

Whilst the pre-existing ABMs have added much to our understanding of the emergence of 

population-level patterns based on agent-level preferences, they have not approached inter-

ethnic marriage as a key element in social cohesion, as it is seen by sociological theory as both a 

cause and a consequence of immigration and the ethnic diversity that might arise from it. Given 

that partner selection is an important aspect of social life (Mare 1991), situating it in the context 

of diverse societies is important. Inter-ethnic partnerships can thus be a gauge for immigrant 

integration, here defined as long-term social change occurring as a result of immigration (Favell 

2003), and the structure of group relations (Kalmijn 2010). The presence of inter-ethnic 

partnerships in a given society are often used to imply that the social distance between ethnic 

groups in society is low and, by extension, that community cohesion is high. Hence, in a 

thoroughly integrated and social fluid society, some would expect to see high rates of inter-

marriage (Gordon 1964), or at least inter-marriage being irrelevant to societal cohesion 

(Chiswick 2009) whereas a socially or geographically stratified society would see much lower 

levels (Alba & Golden 1986; Chiswick & Houseworth 2011; Lieberson & Waters 1986). 

The decision to marry outside (or even within) one’s group is often regarded as stemming from 

individual preferences and opportunities for contact. In classical theories of mate selection 

assortative mating, the process by which individuals choose partners who have traits similar to 

theirs in order to maximise the benefits of marriage (Becker 1973), will be a main driver of mate 

choice. Among important similar traits are age, class, education, attractiveness, and ethnicity. Yet, 

when it comes to the partnering choices of immigrants and ethnic groups, additional 

considerations have to be taken into account. According to exchange theory, exogamous marriage 
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involves a specific trade-off between some aspects of assortative mating, namely socio-economic 

status and ethnicity (Dribe & Lundh 2008, 2011). Diversity and group size are two important 

structural factors that might influence the pool of available partners and put important 

constraints or facilitate the opportunities for inter-ethnic partnership formation (Blau et al. 

1982), in addition to other considerations such as population size and sex ratios (Chiswick & 

Houseworth 2011). On the one hand, group size is assumed to be inversely related to exogamy in 

partnership formation, mainly via the increased opportunities for inter-group contact for smaller 

groups (Alba & Golden 1986; Blau et al. 1982). On the other hand, ethnic diversity is assumed to 

be positively related to inter-ethnic partnership formation by increasing opportunities for 

contact (Blau et al. 1982). 

Moreover, many anthropologists and sociologists have noted that culture-specific norms of 

kinship and reciprocity have a profound effect on who may be seen as eligible partners (Ballard 

2008; Gardner 2006), echoing segmented assimilation theory’s focus on the importance of 

community and family influences in shaping assimilation processes. Anthropologists have long 

argued that it is important to consider persistent cultural and religious marriage norms in order 

to understand the integration of migrant communities (Ballard 2008; Charsley and Shaw 2006; 

Gardner 2006). This implies that inter-ethnic marriage patterns are not simply the result of level 

of social contact combined with assortative mating; they also reflect the impact of long-standing 

quasi-structures such as kinship obligations, or religious norms.  

Inter-ethnic partnerships thus seem to involve many important processes at the individual and 

group levels that are difficult to analytically tract using traditional analytical methods of social 

enquiry, most of which usually assume uni-directional agency in partner selection. Agent-based 

approaches provide an ability to study ‘global’ phenomena simultaneously with their causal ‘local’ 

processes (and vice-versa) in a dynamic setting. They allow us to investigate the development of 

population-level phenomena from a simulated ‘local’ social space of norms and values populated 

by acculturated agents familiar to sociologists, potentially providing insights into community 

cohesion and inter-ethnic marriage which would not be available from other sources. 

 

Rates of inter-ethnic marriage in the UK: some evidence: 
 

The current situation, which has been the product of research in recent years (see, for examples 

of the national-level picture, Bisin et al. 2008; Muttarak & Heath 2010; and Song 2010) in the UK 

is complicated. Figures from Census and survey data indicate high rates of ethnic endogamy 

amongst both the majority White British cohort, but also among South Asian populations. Among 
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the latter group, and across other groups as well, endogamy rates are reduced, but do not 

disappear among later generations (Muttarak & Heath 2010; Song 2010). Only non-British ‘white’ 

groups show an ethnic exogamy rate above 50%. It also noticeable that certain ethnic categories 

show marked differences between the ethnic endogamy rates of men and women (see figure 1).  

 

 

Source: UK Census, 2001 

Meanwhile, an analysis of inter-religious marriage rates shows the highest rates of religious 

endogamy amongst Muslim, Hindu and Sikh groups, with lower, but still majority, rates amongst 

all other categories (see Fig. 2, overleaf). This is consistent with the findings of Bisin et al (2008). 
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Figure 1: Rates (%) of ethnic endogamy: UK, 2001
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Figure 2: Inter-faith marriages by male partner's religion (2008, %)
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Source: Understanding Society, Wave 1 (UKDS, 2010). Analysis by Yaojun Li (2014). 

 

Available evidence suggests that diversity has a positive effect on inter-ethnic partnerships, as 

does education (Heath & Muttarak 2010; Song 2010); but these links remain to be explored. 

 

The DI:TCH project: added-value: 
 

The DI:TCH project is, therefore, designed to both adapt previous ABMs to specifically explore 

inter-ethnic marriage, but also to move towards adding layers of sophistication to the way such 

processes have previously been modelled. Utilising research and evidence from quantitative and 

qualitative sources from across the social sciences, we thus seek to develop a complex model of 

emergent processes of differentiation and change in the marriage patterns and social cohesion of 

migrant communities.  

Before we move on to the ways in which we have specified the model, however, it is useful to 

stress the key research questions of the DI:TCH project: 

• Do integrated communities have higher levels of inter-ethnic partnerships? 

• How strong are family and community links in inter-ethnic partnership formation? 

• Do opportunities for contact between groups increase the likelihood of inter-ethnic 

partnership? 

• What are the long term effects of neighbourhood diversity and concentration on the 

rate of inter-ethnic partnerships? 

 

Whilst we won’t be able to answer all these questions at this stage in the project, it is useful to 

note these are the aims towards which the model is directed and, as it becomes more nuanced 

and sophisticated, additional layers of simulation will allow us to move closer towards answering 

these questions. 
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Model specification: 
 

Our approach with developing the DI:TCH model has been to start with a simple model that 

includes only processes and data essential to modelling (inter-ethnic) partnership formation, but 

which can be easily extended when necessary. The model is therefore constrained to simulating 

a cohort of single (at model initialisation) agents aged 18-35 years who search for a suitable 

partner within their social network. 

 

In the current model version 0.4 agents are characterised by five traits: 

1. Gender (male or female). This is initialised randomly, with 50% chance each of being male 

or female. 

2. Age (18-35). This is initialised according to an age distribution taken from the Census 

2001. 

3. Ethnicity (one of four discrete values representing abstract ethnicities: w, x, y, z). This is 

initialised randomly according to the proportions specified via a model parameter (eth-

proportions). 

4. Compatibility (a real number between 0 and 1 modelling “chemistry” between agents; the 

closer their compatibility scores, the more compatible are the agents). This is initialised 

uniformly randomly between 0 and 1. 

5. Education (an integer in [0,4] representing education level with 0: none, 1: level 1 (some 

GCSEs), 2: level 2 (GCSEs), 3: level 3 (A-Levels), 4: level4/5 (university degrees)). This is 

initialised according to distributions particular for ethnic group and gender taken from 

the Census 2001. The following ethnic groups are considered:  

White British, White Irish, Other White, White and Black Caribbean, White and Black 

African, White and Asian, Other Mixed, Indian, Pakistani, Bangladeshi, Other Asian, Black 

Caribbean, Black African, Other Black, Chinese, Other Ethnic Group.  

Each abstract ethnicity (w, x, y, z) is assigned one of the above ethnic groups via the model 

parameters ethnicity-w, ethnicity-x, ethnicity-y, ethnicity-z. 

 

Agents also have preferences for partners with certain traits. These are expressed as follows: 

1. Gender: opposite gender. (We assume a strictly heterosexual world for now.) 

2. Age: a range of +-2 to 10 years centred on the agent’s own age. This is initialised 

randomly. 

3. Ethnicity: a preference value for each of the four represented ethnicities, with a slight 

bias towards the agent’s own ethnicity. These are initialised randomly with values 
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between 0 and 1; making sure that the agent’s own ethnicity receives the highest 

value. 

4. Compatibility: a range of +- 0.05 to 0.5 centred on the agent’s own compatibility value. 

This is initialized randomly. 

5. Education: Instead of having a preference for a particular education level, we assume 

that agents prefer their potential partner to not differ too much from their own 

education level. Education preference is therefore expressed as a preference for the 

difference in education level (from 0 to 4). This is initialised via a normal distribution 

with mean 0 and standard deviation between 0 and 4 (set via the model parameter 

sd-education-pref). 

 

Agents employ their social network to look for potential partners. Since agents are 18-35 years 

old at model initialisation, at least some of the social links between agents need already be 

established. These can be ties with friends, family, neighbours or colleagues; the model does not 

differentiate between different types of links. To start agents off with a plausible social network 

newly created agents are trying to find an empty cell on the grid next to one of their own ethnicity. 

Only if that is not possible, they pick a random free cell. This results in clustering of minorities. 

Agents then form links with some of their neighbours. After this, a Schelling-like segregation is 

run for 50 ticks to let agents segregate according to age and then form links with some of their 

neighbours again. This attempts to achieve a social network where agents have cross-ethnic links 

to agents of a similar age (“school friends”) and same-ethnic links to agents of a wider age range 

(“family”, “neighbours”). 

 

The social network changes over time with agents forming new links and dropping old links. Each 

tick an agent has a chance of 50% to form a new link with either the most similar (with regard to 

age, ethnicity and education) friend of a randomly picked friend (95%) or a random stranger 

(5%).  There is also a small chance (5%) to drop a randomly picked link (except for marriage 

links). 

 

Agents utilise their social network to find potential partners of the opposite gender and within 

their preferred age range. Each tick, agents who are still single and not currently dating anyone, 

start looking in their immediate links (level 1) and widen their search further outwards (level 2: 

friends of friends, level 3: friends of friends of friends, etc.) if they cannot find at least 3 potential 

partners. They then choose a one of those 3 potential partners randomly to go on a “blind” date. 
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During a date, the two agents determine if they are satisfied with their potential partner based on 

the ‘public’ traits gender, age, ethnicity and education. While the suitability of gender and age 

have already been determined in the partner search, each agent now checks if their partner’s 

ethnicity and education level are acceptable. This is the case if the difference in education falls 

within an agent’s preferred difference (actual difference <= preferred difference) and if a random 

number in [0,1] is smaller than the agent’s preference value for their partner’s ethnicity (the 

preference values for ethnicities are thus interpreted as probabilities). 

 

If both agents are satisfied with their partner they will start dating, i.e. they will not continue to 

look for potential partners. The duration of the dating period follows a normal distribution with 

mean mean-dating and standard deviation sd-dating (both model parameters).  

 

After the dating period is over, agents proceed to the next stage: they try out for marriage. This 

means, that they reveal their compatibility value to each other. If both agents’ partner’s 

compatibility score lies within their preferred range, the agents have a high chance of partnering 

(1 – abs(compatibility1 – compatibility2)). The probability increases towards 1 as compatibility 

scores get closer. This process is derived from ‘the mate searching game’ (Todd 1997; Gilbert and 

Troitzsch 2005, 2–3). If agents partner successfully, they remain in the model to keep the social 

network intact, but are not available as potential partners for others anymore. 

 

Agents update their preferences based on their dating experiences. An unsuccessful blind date 

will widen the preferred age range slightly (by 0.1) and negatively affect the preference for the 

other agent’s ethnicity (reduced by 0.01), whereas a successful blind date will boost the 

preference value for the other’s ethnicity by 0.01 (to a maximum of 1.0). After an unsuccessful 

marriage test the agents will expand their preferred compatibility range scores slightly (by 0.05) 

to mimic the idea that unsuccessful dating events encourage us to become less fussy in our 

preferences. The influence of dates on preferences can be controlled via the model parameter 

update-threshold. If this is set to values > 1 the change in preferences only happens after the 

specified number of (un-)successful dates. 
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Results and parameter tests: 
 

In this section, we provide some sample results and parameter tests to illustrate how the current 

model is functioning and its relative accuracy when compared to validation data. Whilst we only 

present some of our findings here, they should provide you with a) an idea of how close a fit to 

‘real-world’ data the model currently provides and b) some information about the effects of 

various parameters within the model. We will provide more in-depth analysis at the review of 

work. 

These results and tests are based on runs based using population samples derived from sample 

areas representing different typologies of ethnic diversity within local and urban authorities in 

England & Wales, based on the number of ethnic groups and the proportion of the population 

from a ‘White: British’ background (see Fig. 3, below). 

 

Figure 3: UA/LA by No. of ethnic groups (>1%) and Proportion of ‘White: British’ ethnicity  

 

Source: UK Census, 2011 

Note: Thick blue lines indicates E&W average for each value  
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Within the selected areas the four largest ethnic groups were selected (if over 1% of overall population) 

and their proportions weighted to add to 100%. The selected sample areas were as follows (with weighted 

ethnic group proportions): 

 

1) Super-diverse sample: Newham, London 

Sample populations: White: British (WB): 30.5%; Asian/Asian British: Indian (A/ABI): 25.1%; 

Asian/Asian British: Bangladeshi (A/ABB): 22%; Black/Black British: African (B/BBA): 

22.4% 

Inter-ethnic marriage rate (2001 Census): 21.13% 

2) Cosmopolitan sample: Trafford, Greater Manchester 

Sample population: WB: 90.2%; White: Other (WO): 3.2%; A/ABI: 3.1%; Asian/Asian British: 

Pakistani (A/ABP): 3.5% 

Inter-ethnic marriage rate: 12.81% 

3) Bifurcated sample: Bradford, W. Yorkshire 

Sample population: WB: 71.1%; WO: 3.3%; A/ABI: 2.9%; A/ABP: 22.7% 

Inter-ethnic marriage rate: 8.09% 

 

4) Parochial sample: Cheshire West & Chester 

Sample population: WB: 98%; WO: 2% 

Inter-ethnic marriage rate: 6.33% 

 

Note on the inter-ethnic marriage rate: this data for this was drawn from the Census 2011 table 

QS202EW – ‘Multiple Ethnic Groups’. It was calculated by dividing the category, ‘Different ethnic groups 

between partnerships’, by that of ‘All cohabiting/married/civil partnership households’. The rates seem 

strikingly high in some areas, compared to probabilistic inter-ethnic matching rates under random 

conditions in our weighted populations. This may be caused by the proportional increase in the majority 

population where a large number of small ethnicities are removed from the weighted sample (such as in 

the ‘cosmopolitan’ and ‘national’ scenarios). We are working on ways to fix this but, at present, please 

compare model results with national data at your peril!  
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Finding 1: Homophilic networks increase the number of marriages across all scenarios and 

reduce the rate of inter-ethnic matches: 

 

The graph below illustrates how moving from a random social network (blue) to one based on 

age and ethnicity (orange) increases the overall number of marriages; this is likely to be due to 

the initial sorting process in assigning homophilic social networks brings suitable matches 

‘closer’ to each other – increasing the probability of them dating and marrying. 

 

 

Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 

 

However, whilst homophilic network increase the overall number of marriages, they decrease 

both the mean proportion and variance of cross-ethnic matches. This is due again to the increased 

homophily of social networks – ensuring that agents are more likely to date (and, thus, marry) 

co-ethnics, and reducing the element of chance (variance) in the nature of initial social networks. 
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Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 

 

Finding 2: Increasing the ‘love-radar’ from 1 to 2 increases the number of marriages in all 

scenarios and reduces variance, but not the mean average of inter-ethnic marriages (though 

this effect is dampened in homophilic networks): 

 

The ‘love-radar’ controls the social distant an agent will look for a potential partner. A setting of 

1 indicates agents will only look for ‘dates’ amongst those one node away from them (effectively 

close friends). This group will be exhausted quickly and only occasionally refreshed through 

social network growth. A setting of 2 indicates agents will expand their search for ‘dates’ to two 

nodes away (effectively friends of friends), thus significantly increasing their dating pool. 

Increasing the ‘love-radar’ further seems to have little additive effect.  

The key change can be seen at tick 11 in Fig. 6 (overleaf) – note also the effect is substantial more 

pronounced in the random network (blue) runs, where similar agents are more likely to socially 

removed from one another. 
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Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 

 

Increasing the ‘love-radar’ also appears to have the effect of increasing the mean proportion of cross-

ethnic matches and reducing the variance between runs. This is more pronounced in random 

networked runs (blue), but occurs to a lesser extent with homophilic networks (orange). This seems 

to imply that increasing social contact in general slightly increases the probability of cross-ethnic 

matches. That this still has a small effect in homophilic networks is somewhat surprising, suggesting 

that even in ethnically homogenous areas, increased social contact may lead to increasing the 

probability of cross-ethnic matches (Figure 7, overleaf). However, initial results also show that in 

‘bifurcated’ areas, an increase in the love radar reduces the probability of cross-ethnic matches in 

random networks, but increases it in homophilic ones. This may suggest that in these areas, whilst 

increased social contact may allow agents to meet more suitable co-ethnics in non-homophilic 

networks, where homophily in social networks already exists, increased social contact may allow for 

cross-ethnic matches to flourish, where contact would not have previously been made. However, this 

later effect does not appear to be substantial (Figure 8, overleaf).   
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Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 

 

Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 
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Finding 3: Different areas have different rates of inter-ethnic marriage and, where there is a 

substantial ethnic minority, these rates map well to ‘real world’ data: 

 

The four sample areas behaved broadly as had been expected, with the inter-ethnic marriage rate 

increasing as the proportion of minority ethnic groups grew. However, whilst the ‘real-world’ 

inter-ethnic marriage rate matched well with the rates in bifurcated and super-diverse samples, 

it was less accurate in areas with a number of small minority ethnic groups. As stated earlier, this 

may be caused by the proportional increase in the majority population where a large number of 

small ethnicities are removed from the weighted sample (such as in the ‘cosmopolitan’ and 

‘national’ scenarios). This suggests we can be broadly satisfied with the model performance so 

far on this measure. However, whether the model fares as well in more subtle measures is still to 

be explored in more depth.  

 

 

Note: 30 runs of 120 ticks (10years); ‘love-radar’ set at 1 for runs 1-10, 2 for runs 11-20, and 3 for runs 21-

30. 
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Specifying ‘culture-based marriage norms’ in the DI:TCH model – a review of evidence 

and possible approaches: 
 

As has been discussed earlier, the DI:TCH model seeks to address issues regarding the emergence 

and development of different patterns of inter-ethnic partnering behaviours in different locales. 

Whilst social networks and homophily (of ethnicity, education and so on) undoubtedly play a 

large part in this, especially in social groups which practise a ‘free market’ model of marriage 

where any individual is, in theory, free to partner with any other member of that social group, 

anthropologists have long recognised the importance of what we may term ‘culture-based 

marriage norms.’ 

These norms can have their roots in religious principles, conceptualisations of descent and 

kinship, notions of reciprocity and ‘trusting’ relationships, or ‘emotional’ notions of attachment 

and affection (Ballard, 2001; Charsley, 2007; Gardner, 2006; Shaw, 2001; Shaw & Charsley, 2006; 

Werbner, 2001a, b). More often than not they offer a combination of all of these elements, but 

they all restrict the available choice of partner of the individual to some extent. Indeed, it is not 

uncommon that the ‘partner search’ element of the marriage market is carried out by those other 

than the individual in question (whether through a family member or via a specialised agency) – 

though some level of discretion to choose from a ‘shortlist’ may be reserved for the individual to 

be partnered (Shaw & Charsley, 2006). Whilst many such systems have made accommodations 

to the notion of romantic love central to the ‘free market’ system of marriage, there are still 

marked restrictions on whom an individual may choose. Furthermore, it is clear that such a 

system would have a profound impact on the emergence and development of inter-ethnic 

partnering within a mixed community. 

Furthermore, such cultural norms do not simply end with a decision on who we should marry, 

but also affect notions of where the newly married couple may reside and these, in turn, impact 

on the development of social networks for the couple in question. For example, a group where the 

expectation is to live with the extended family, can reasonably be expected to have a social 

network clustered around this extended family group and, if ethnic segmentation is already 

commonplace, even extended social networks are liable to be with co-ethnics. Alternatively, a 

group where the ‘norm’ is to form post-marital nuclear family group stands a far higher chance 

of extending their social networks beyond immediate kin and ethnic groups as long as pre-

existing ethnic segmentation allows for this. 
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Exploring the impacts of ‘marriage norms’ – South Asians in the UK: 
 

To explore this further, I turn my focus to Roger Ballard’s work on the consequences of dynamics 

of kinship and marriage ‘rules’ on the transnational networks of different South Asian groups in 

the UK (Ballard, 2001; 2004; 2008). 

For Ballard, in common with other academics working with South Asian communities in the UK, 

the initial socio-economic exclusion faced by these groups has encouraged a strengthening of pre-

existing transnational ties to informal networks of kin (see also, Charsley, 2012; 2013; Gardner, 

1995; 2006; Shaw, 2001; Werbner, 2002a, b). Such networks provide forms of support 

(emotional, economic, social and religious) to its members which, at least in the early stages of 

international migration, were not readily available elsewhere. One upshot of these tightly knit 

transnational networks has been that South Asian groups in the UK are largely made up of 

migrants from closely defined geographic areas – Sikhs from Jullundur (India), Muslims from 

Mirpur (Azad Kashmir) and Sylhet (Bangladesh), Hindus from Gujarat (India) – often drawn from 

a relatively small number of the extended unilineal descent groups (biraderi or gushti) which 

these groups hold in common. Furthermore, such biraderi/gushti share an, albeit competitive, 

ideology of reciprocity and communal honour, which enables not only access to resources but 

also an obligation to one’s fellow biraderi/gushti members; a situation which, in cultures where 

arranged and strategic marriages have been the norm, encourages the sharing of resources and 

the meeting of obligations through strategic marriages endogamous to the biraderi/gushti. Whilst 

there remains variations in whom one may marry within this extended group, such marriages 

may be considered to have been the norm amongst South Asian migrants to the UK for most of 

their history (Ballard, 2001). 

However, Ballard stresses that such arrangements have not led to a uniform experience amongst 

South Asians within the UK, rather subtle differences between the residency and marriage norms 

of these groups have led to a variety of outcomes. Below, we explore these issues in more depth 

through the a focus on Muslim communities originating in Mirpur (an area covering areas of 

northern Pakistani Punjab and Azad Kashmir) – a group which has come to settle in some of the 

most ethnically segmented areas in the UK (such as Bradford and Oldham) – and Sikh 

communities from Jullundur (in north-eastern Indian Punjab) – who appear to have settled in 

areas which exhibit far less ethnic fragmentation. 
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Muslim Mirpuris: 

 

Mirpuris, like many South Asian groups, have traditionally practised arranged marriages. 

Furthermore, such marriages are arranged not merely on the basis of whom may be ‘best’ 

romantic partner for the bride or groom in question, but on the basis of competing political 

obligations and manoeuvring within the extended kinship groups. Marriages – riste (‘relationship’ 

or ‘match’) – are made not only between the individuals concerned but also between the wider 

family units. However, there are two further complicating factors to consider in Mirpuri marriage 

– firstly, following the rules set out in the Qur’an and hadith, there is no restrictions on marriages 

between cousins. Secondly, local norms go beyond this to provide brothers and sisters with the 

‘rights of first refusal with respect to the riste of their siblings’ children’ (Ballard, 2001: 20). As 

families are generally large this provides plenty of choice but, crucially, also leads to a high 

incidence of cousin marriages; Ballard’s own observations lead him to the estimate that, ‘at least 

60% of all Mirpuri marriages are contracted between first cousins, and a very substantial 

proportion of the remainder are contracted between slightly more distant kin’ (ibid: 19). 

Furthermore, as both Alison Shaw (2001) and Katherine Charsley (2007) have made clear there 

appears little let up in the preference amongst British-Pakistanis for arranging consanguineous 

marriages for their British-born offspring. Indeed, rates of such marriages may even have risen 

in comparison to their parents’ generation (Shaw & Charsley, 2006: 405). For example, in a small 

sample of 70 British-raised Pakistanis in Oxford, Shaw found 59% of marriages were contracted 

between first cousins, some 87% were with partners in the same biraderi, and only 4% were with 

non-Pakistanis (Shaw, 2001: 318). This strategy is often seen not only in terms of servicing 

obligations to fellow family members, but also as a way of negotiating risk and ensuring a 

daughter is placed in a family where pre-existing affinal links and a knowledge of that household’s 

character mean she will be well treated – a protection which may be even more keenly pursued 

if the marriage means migration of a son or daughter to a distant ‘unknown’ land (Charsley, 2007). 

A further norm amongst Mirpuri families is one of patrilocality – wives moving to live with their 

husband’s family group. Whilst this may be expected to isolate the new wife from the protection 

of her own kin, the prevalence of consanguineous marriages means that she will share not only 

affinal but also cognatic links with members of her husband’s extended household. This has the 

effect of providing the newly introduced wife with immediate ties of solidarity and protection 

with others in her household, tying them in tight to the lives of the extended household from the 

very beginning of their marriage. For Roger Ballard this means that there is a strategic benefit for 

the newly formed couple to remain within the radius of the extended household group, not only 

because of shared descent – and the social protection this invokes – but also because, ‘the fact 

that the best way of advancing their own interests is through the strategic manipulation of their 
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own offspring’s riste, most women find themselves drawn much more firmly into these already 

tightly in-turned networks’ (2001: 21).  

Whilst this is the norm, we must also take note of the recent prevalence of matrilocality – 

husbands moving to the household of their wife – in transnational marriages amongst British-

Pakistanis where the wife is British and the husband Pakistani (Charsley, 2005). This usurpation 

of the normal rules of post-marital locality – in part, in order to ensure access to the more 

lucrative British labour market for the newly arrived husband (and his future offspring) – does 

not over-ride the prevalence of consanguineous matches and, therefore, may be considered to 

provide similar levels of protection to the ghar damad (house son-in-law) as those experienced 

by the wife in a ‘standard’ patrilocal arrangement. However, as Charsley has noted, in practice, 

migrant husbands often struggle with their new position and the separation from their close kin 

– altering the normative power dynamics of post-marital relations and potentially making such 

matches brittle and antagonistic (ibid). 

Finally, we must consider the impact of notions of purdah and female modesty norms within a 

Muslim community such as the Mirpuris. The notion of female seclusion inherent in purdah norms 

clearly should impact on the potential for inter-ethnic marriage rates amongst Mirpuris and other 

Muslim groups which follow such rules; in its most simple form, purdah would simply make inter-

ethnic contact between female Mirpuris and marriageable men of other, unvetted, ethnicities 

near impossible. In reality, the integrated schools and services in much of everyday life in Britain 

means this is not as closely controlled as some may wish. However, the concept of female 

modesty, alongside a preference for consanguineous marriage, would appear to significantly 

reduce the likelihood of inter-ethnic marriages involving Mirpuri wives as compared to other 

groups. A finding which is upheld in ONS data, which illustrates that women of Pakistani ethnicity 

are even less likely to be engaged in an inter-ethnic marriage than their, already largely 

endogamous, male equivalents (ONS, 2005: 4). 

 

Jullunduri Sikhs: 

 

Whilst Sikhs, like the Muslims of Mirpur, practice an ideal of endogamy within an extended 

descent group – in this case the caste group – these exist alongside exogamous restrictions, ‘such 

that one’s partner may not be chosen from one’s own patrilineal descent group (got), nor from 

that of one’s mother, one’s father’s mother, or one’s mother’s mother. The central consequence of 

this is that every marriage […] must in effect be contracted with strangers’ (Ballard, 2001: 18). 

This has a number of important effects – firstly, because the kind of pre-existing obligations of 
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first refusal on the marriage of offspring found amongst Mirpuri populations does not exist, 

Jullunduri Sikhs are free to organise the marriage of their children based on other strategic 

imperatives. Furthermore, because these marriages are not likely to incorporate households with 

pre-existing affinal or agnatic links, the patrilocal nature of post-marital Sikh relationships means 

a newly wedded Sikh bride is likely to find herself somewhat isolated within the extended 

household of her husband’s family. For Ballard, this points towards a strong incentive for wives 

to push for the creation of a nuclear household, at least partially independent from their 

husband’s family (ibid).  

Finally, though female modesty is highly prized amongst Sikhs in the Punjab, just as with their 

near-neighbours in Mirpur, there are far fewer restrictions on female mobility, allowing Sikh 

women more opportunities to meet and interact with potential non-Sikh partners. Whilst this is 

not to suggest any relationships arising out of such meetings would meet with the approval of 

elders, or that the strategic and status aims of an arranged marriage wouldn’t over-ride a smitten 

daughter’s wishes (see, e.g. Mand, 2002), the opportunities for contact are more widespread than 

may be found amongst their more cloistered Mirpuri equivalents. 

  

Key themes regarding marriage norms among UK ethnic groups: 
 

The discussion above makes clear that there are pertinent cultural, religious, emotional and 

strategic reasons why different minority ethnic groups in the UK retain certain marriage norms. 

Furthermore, it is over-simplistic to assume that the longer a group spends in the UK, the more 

redolent of pre-existing ‘European’ practices their own marriages become. Despite an 

overwhelmingly negative portrayal in the British press (Penn, 2011), few South Asian families 

have abandoned the ideal of arranged marriages to embrace the, fairly recent, Euro-American 

notion of an independently arranged ‘love-match’ as the basis for a ‘good’ marriage. As Charsley 

& Shaw (2006) make clear, this isn’t simply a matter of tradition vs modernity, with parents 

‘forcing’ their children into unhappy arranged marriages, but an on-going attempt to reinforce 

vital but fragile transnational ties of kinship, affection and mutual support. 

There is a question, however, of the impact of such marriage norms have, not only on the inter-

ethnic marriage rates within different communities, but also on the potential for certain ethnic 

groups to become isolated in their local area. Does, in essence, the strengthening of intra-ethnic 

bonds have the potential to damage inter-ethnic links? Is the fragmented nature of areas such as 

Bradford and Oldham not only a result of deprivation, racism and post-colonial history, but also 

of the post-migration marital norms of its constituent ethnic groups (both White and Asian)? We 
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can only really begin to answer this question by drawing out some key themes of ‘culture-based 

marriage norms’ and beginning to model them, in order to see if they have an effect on inter-

ethnic marriage rates (and, later perhaps, to extend this to some measure of ethnic fragmentation 

within certain areas). 

In order to begin this task, it is useful to outline some key features of marriage norms we might 

want to consider: 

 

Exogamy and endogamy: Human societies have many unique ways of managing the marriage of 

their members, but there generally exist certain proscriptions on whom we may marry. Broadly 

we might split these into two – exogamous norms (whereby we are expected to marry out of our 

group), and endogamous norms (whereby we are expected to marry within the group). However, 

the issue of what constitutes the ‘group’ we should be marrying in or out of is normally arranged 

around descent lineage groups, rather than ethnic groups. Marrying outside one’s ethnic group – 

outside the normative rules, if you like – then needs incorporation into this logic, or an extension 

into its own specialised set of rules – which ‘others’ is it OK to marry and in what circumstances? 

 

Caste and class: For groups which marry within ‘caste’ groups, such as Hindus and Sikhs, inter-

ethnic marriage requires the negotiation of incorporation of an ‘other’ who transcends this over-

riding system. Does such an arrangement mean the out-marrying partner is omitted from the 

system, or the ‘other’ partner is incorporated and provided a proxy ‘caste’? Should South Asian 

‘caste’ be seen as mapping to Euro-American ‘class’, or does inter-ethnic marriage equate to 

breaking with ‘tradition’ and bypassing the system of caste solidarity? 

 

Reciprocity and kinship relations: As we have covered in the discussion of Mirpuri marriage norms, 

notions of kinship, reciprocity and emotional ties have much resonance in the arrangement of 

marriages within many South Asian groups. Indeed, such relations are central to marriage norms 

in many other groups who trace their origins to areas outside the Indian sub-continent (see, e.g. 

Penn, 2011; Yeoh et al, 2013). Indeed, even where such relations are not formally acknowledged, 

they may remain important to the functioning of both nuclear households and extended family 

groups – the notion of family members holding a responsibility to each other, whether they ‘share 

blood’ or not, is commonplace in Euro-American cultures and often incorporated into legal norms 

(Moskowitz, 2000). Inter-ethnic marriage, therefore, sits awkwardly within this framework – it 

offers the possibility of not only opening up new lines of reciprocity and mutual benefit, but also 
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subjecting a family member to unknown risks associated with entering previously unchartered 

territories; will the new family support and nurture them, or over-ride their prior family links 

and detach them from the natal family group? Furthermore, if a son or daughter marrying outside 

the ethnic group means pre-existing obligations to kin members are not met (as may be case 

amongst Mirpuris), how can such a situation be managed? 

  

Residence patterns: The normative construction of households amongst ethnic groups could 

potentially have a substantial impact on the rate of inter-ethnic marriage in future generations. 

For example, Ballard (2001) has noted the tendency of Mirpuri marriage norms to encourage 

newly incorporated daughters-in-law to settle into their husband’s natal household with 

relatively little friction. Extended over generations, this would suggest the formation of tightly-

linked, closely-related, extended households, which dominate the social networks of those 

involved, creating tight, insular, social groups with fewer opportunities (and, indeed, need) to 

interact with the ‘wider community’. Alternatively, the tendency of Punjabi Sikh marriage norms 

to lead to difficult relations between mother-in-law and daughter-in-law and the resultant 

fracturing of extended households into nuclear ones, would implying a necessarily increased level 

of contact with those outside one’s immediate kinship group, thus increasing the potential for 

inter-ethnic contact and, by extension, marriage. Of course, it is important to note that increased 

contact does not necessarily equate to increased rates of inter-ethnic marriage, but it would 

increase the potential of this (even if other confounding factors, such as marriage norms, are 

considered). 

 

Migration and status: As Katy Gardner (1996), among others, has made clear international 

migration – and being a migrant, a Londoni in her work in Sylhet – has a certain social resonance; 

it promises an improvement in not only economic well-being, but also social esteem. Whilst this 

may not always be the reality, few migrants, whatever their relative prosperity in the UK, would 

wish to disabuse their kin and neighbours of their imagined high status. Therefore, marriage into 

a migrant family remains an attractive proposition, but it also means the relative status of a family 

may be higher at ‘home’ than at the site of their children’s upbringing, where they may have been 

incorporated into what is perceived to be a low-status community. Marrying ‘out’ may, therefore, 

also raise questions of status and prestige – inter-ethnic marriage rates are higher amongst high-

status professionals than most other groups (Furtado & Theodoropoulos, 2011), suggesting 

status alone may help to smooth the progress of inter-ethnic partnerships – what may be lost in 

transnational status transactions, may be regained through incorporating a high status ‘other’ 
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into the kinship group. The question here, however, is whether high-status groups have higher 

inter-ethnic marriage rates because of greater level of contact (travel, higher education etc…) and 

increased levels of homophily (shared tastes, levels of education and cosmopolitan ‘habitus’), or 

whether status is in itself acting as a social lubricant, allowing inter-ethnic couples to override 

factors which normally act to confound such relationships. 

 

Education and achievement: Similarly, it is common for marriages to be contracted between 

partners of similar educational attainment and socio-economic achievement. This is as true for 

Mirpuris, for whom marriage between equals is seen as enshrined in hadith (Shaw & Charsley, 

2006: 407), as it is for Euro-Americans, for whom assortative mating on the basis of education 

and achievement has long been documented (Mare, 1991). However, as educational achievement 

is already included as a variable in previous versions of the model, we can consider this aspect 

covered. 

 

Change and adaptation: Perhaps the most challenging aspect of adding ‘marriage norms’ to the 

DI:TCH model is incorporating some aspect of change and adaptation. The issue here is that, 

whilst we know that marriage ‘norms’ are not static and unchangeable (Beck-Gernsheim, 2007; 

Bélanger, 2011), how and why they change is more complicated. For example, the thesis that inter-

ethnic marriage rates rise as a ‘new’ group becomes assimilated into the wider community (Alba 

& Nee, 2003) rests on the assumption that, as transnational groups become enmeshed into their 

new home, their marriage ‘norms’ will be subsumed into those of their host society. However, as 

we can see with our Mirpuri example above, this is not always the case – in fact, ‘traditional’ forms 

of marriage (such as cousin marriage) can actually become more commonplace as the 

transnational community seeks to retain its emotional, financial and strategic ties between home 

and away, desh and pradesh. Therefore, the modelling question becomes one of impact and degree 

– given the 10-year run span of the model, should we assume that such process of change and 

adaptation are too subtle and slow to have an effect within such a cycle? Or do we believe that 

such processes need to be modelled in order to provide an answer to the key questions this model 

was designed to investigate? 

 

Potential modelling approaches – strengths and weaknesses: 
 

Having outlined the marriage norms of some transnational communities in the UK, it is clear that 

these have grown from a nuanced interaction of religious beliefs, historical ways of reckoning kin 
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and proscriptions on whom an individual may marry, alongside contingent dimensions, such as 

social, economic and emotional strategies of marriage. However, in a model where the central 

question is [central res q], we must consider the extent to which we need to model all of the 

processes outlined above. Below we explore three different approaches to adding ‘marriage 

norms’ to the existing model – i) a heavily descriptive approach, which seeks to add all aspects of 

explored above, ii) a simple approach which aims to provide a proxy value or process to cover all 

elements of marriage norms, and iii) a ‘stepped’ approach which adds cumulative layers of nuance 

to each iteration of the model, exploring the effects of each one in turn. However, it must be 

stressed that each alternative approach has its own strengths and weaknesses – whilst heavily 

descriptive models are arguably better at capturing the critical aspects of the social processes 

under question, and therefore could be said to be more relevant and more easily mapped back to 

the thing being modelled, they produce only weak inferences about in-model processes and are 

significantly harder to check and validate – making them arguably less rigorous than simpler 

models. ‘Simple’ models, on the other hand, hold only the weakest of relationships to the process 

being modelled, often leaving out critical aspects of the system of interest, or simplifying them to 

a substantial extent. Whilst this decreases their relevance and ‘realism’, they do provide strong 

inferences about in-model processes and are relatively easy to rigorously check and validate (see 

Edmonds & Moss, 2005 for more on this debate). ‘Stepped’ models – such as previous versions of 

DI:TCH – seek to combine elements of this two approaches in a way in which complex social 

processes can be explored so that findings are both open to rigorous checking and validation, but 

also move progressively closer to capturing the critical aspects of the system under consideration. 

They do this by adding cumulative layers of social process, grounded in empirical data or 

sociological theory, allowing each iteration of the model (and, therefore, each element being 

adding) to be tested and explored in some depth. Arguably, the downside of such models is that 

social processes are rarely easily modularised or additive – the order in which processes are 

added (or even the ways in which previous layers have been modelled) can have an impact on the 

functioning of the model. This element may mean that such models become less tractable and 

open to rigour the more ‘steps’ the model has. 
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Figure 10: Matrix showing relationship between relevance and rigour for different classes of ABM: 

 

 

 

 

 

 

 

 

 

 

A ‘descriptive’ approach: Whilst we have social networks in the model, this only covers initially 

single agents in the 18-35 age range. We do not currently include family members or any notion 

of relatedness. Therefore, a fully ‘descriptive’ model would require adding in family relationships, 

extending the model well beyond the ‘target’ population, if we are to make any sense of the social 

dynamics of arranged marriages. We would also need to add religious norms, descent and caste 

groups and some element of social pressure (to model the evolution of social preferences, such 

as cousin marriage in Mirpuri populations). Whilst this is entirely possible, it would require a 

substantial amount of time and effort (computational and human) to create and maintain such an 

extension to the model. Adding all elements of the model together would also make it difficult to 

disentangle the effects of each additional rule or process. Indeed, though the SCID project is 

developing tools to produce simple models of these heavily descriptive models, this process still 

takes a substantial length of time. The question when considering such a descriptive process is 

how much we stand to gain in relation to our core questions from extending the model in this 

way. Would having such a nuanced and sophisticated model allow us to understand the 

relationships between inter-ethnic marriage and community cohesion any better? 

 

A ‘simple’ approach: Taking this route would involve taking a simplified measure of the 

complicated reality outlined above and applying it to the model. One such approach would be to 

adapt existing social pressure and learning mechanisms (Billari et al, 2008; Walker & Davis, 2013) 
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to encourage agents to follow the marriage patterns of their social network. This would be a neat 

way to provide the potential for emergent social norms and their subsequent ‘lock in’, but such 

norms would not necessarily match with existing ‘real world’ marriage norms or behaviours. 

Furthermore, by generalising the multiple interacting influences outlined above into a single 

‘social pressure’ variable, it is quite possible that we would be failing to consider elements that 

are vital to the development of inter-ethnic partnerships and community cohesion. 

 

A ‘stepped’ approach: This would allow for the rigorous testing of the effects of various causal 

processes in a ‘stepped’ or cumulative manner. For example, one could start by adding some 

general ‘rules’ of behaviour for different ethnic groups, before either making these rules more 

sophisticated, or adding further elements (such as social pressure), testing and validating data at 

each iteration. For example, one potential development would be to add some rules for ‘contact’ 

and ‘marriage’ for each ethnic group (and, potentially, genders within such groups) in order to 

roughly mimic the processes outlined earlier in the paper. 

This could be conceptualised as a matrix, with a ‘contact’ preference (cp) [0,1] setting the 

probability of that agent accepting a ‘date’ with an available agent with another ethnicity. Agents 

with low ‘contact’ scores would likely reject most dates with all but co-ethnics, mimicking the 

more cloistered lives of, for example, unmarried Mirpuri women: 

 

Current ‘dating’ process: 

1) Agent looks for a ‘date’ (an agent of the opposite sex within the social network bounds set 

by the ‘love radar’); 

2) For date to be successful, agents must both be within each other’s preference range for 

age and educational status, and pass a stochastic ethnic preference test – calculated as: 

random number [0,1] < agent preference for ethnicity of potential ‘date’ [0,1] 

3) If successful, agents remain in dating mode for a period determined by the ‘mean-dating’ 

and ‘sd-dating’ processes 

 

Proposed changes to dating process: 

2)  For date to be successful, agents must both be within each other’s preference range for 

age and educational status and pass a stochastic ethnic preference test – calculated as: 
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random number [0,1] < agent preference for ethnicity of potential ‘date’ [0,1] – and meet 

a stochastic contact preference test – calculated as: random number [0,1] < cp.    

 

Meanwhile, the ‘marriage’ rule (mp) [0,1] would set the probability of an agent marrying out of 

their ethnic group, once the dating process has been completed, allowing for differences between 

social contact and adherence to endogamous marriage rules: 

 

Current ‘marriage’ process: 

1) Once agents have completed stage 3 of the dating process, they compare compatibility 

ratings and determined whether the differences are within their preferred range; 

2) If this is met, they must pass a stochastic marrying test – calculated as: random number 

[0,1] > 1 – difference between compatibility scores 

 

Proposed changes: 

2) If this is met, they must pass a stochastic marrying test – calculated as: random number 

[0,1] > (1 – difference between compatibility scores) – mp 

 

Figure 11: An example matrix of contact and marriage scores (where high contact rates = low cp, high 

ethnic endogamy = high mp: 
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Whilst such a matrix is clearly not as close to reality as a descriptive model, it does allow us to 

investigate what effects contact and marriage rules have on the inter-ethnic marriage rate and, 

unlike the simple example outlined previously, to tie contact and marriage rules to specific 

groups. Furthermore, it also allows us to make these rules more descriptive if they prove to be 

unsatisfactory, or we wish to explore this path of the model in more detail in future iterations. 
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Concluding comments: 
 

Whilst we feel we have made significant strides in developing this model and the current model 

is appears both relatively well matched to ‘real-world’ data, it is worth re-visiting our research 

aims for this project to give an overview of just how much further we need to delve into 

community cohesion and inter-ethnic marriage in order to begin to answer a number of these 

questions: 

 

• Do integrated communities have higher levels of inter-ethnic partnerships? 

• How strong are family and community links in inter-ethnic partnership formation? 

• Do opportunities for contact between groups increase the likelihood of inter-ethnic 

partnership? 

• What are the long term effects of neighbourhood diversity and concentration on the 

rate of inter-ethnic partnerships? 

 

Whilst the DI:TCH model can already be said to shine some light on the third of these questions, 

in the form of parameter test results regarding the effect of the ‘love-radar’, a more sophisticated 

model is needed to begin to answer the remaining questions to any satisfactory degree. 

However, we also believe that utilising an agent-based model in the way we have in this project 

has the potential to expand our understanding of complex social processes in a way that would 

not be open to us using other methods. An ABM allows us to combine pre-existing data from 

qualitative and quantitative sources – from the biggest of big data to the most local of 

ethnographies – in order to create relatively realistic simulations, and to use them to test 

scenarios and effects in a controlled simulated environment, an option which is simply not 

normally open to social scientists. 

We hope you found this document interesting and engaging, please let us know your thoughts 

and comments. 

 

Thank you for reading, 

Huw, Laurence & Ruth,     
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