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There are many reasons why the analysis of social connections between occupations constitutes an interesting topic of sociological study. At the macro level, the structure of social connections between jobs may reveal underlying structures of occupational inequality in themselves (e.g. Stewart et al. 1980). At the micro level, individuals’ experiences of relative occupational homophily and endogamy are expected to reflect important processes of social closure and social stratification reproduction and carry further significant consequences (e.g. Kalmijn 1998). The breadth of occupations with which an individual is connected may equally reflect their social capital or other important opportunity structures (e.g. Granovetter 1973; Lin and Dumin 1986; Waldinger 2005). 

A number of analytical devices have been used to explore empirical patterns of social connections between occupations. Association models and related techniques have often been used to describe, at the macro level, the occupational structure of social connections - a body of work commonly referred to as ‘Social Interaction Distance’ analysis (e.g. Laumann and Guttman 1966, Stewart et al. 1980, Levine and Spadaro 1988, Chan and Goldthorpe 2004). In our own previous work, the graphical descriptions and summary statistics of Social Network Analysis (SNA) have also been used to provide constuctive summaries of macro level structure of social connections between jobs with a variety of different emphases (e.g. Griffiths and Lambert 2012). In addition, descriptive analysis have often been undertaken which investigate outcomes at the individual level in part as a function of the jobs of some other socially connected agent (for instance, using the occupational advantage of a spouse as an additional explanatory factor – e.g. Hendrickx et al. 1993; Zipp and Plutzer 1996; Sobel et al. 2004). Designs measuring ego and alter occupations have been used to explore differences between more and less endogamous social connections (Smits et al. 1996; Blossfeld and Timm 2003), or the scale of occupational social capital (e.g. Lin and Dumin 1986; van der Gagg 2011). 

Hierarchical random effects modelling, or multilevel modelling, offers an alternative device for analysing data on social connections between occupations. Firstly, the micro-macro division might be conveniently represented by defining occupations as higher level units and individuals as lower level units. In this interpretation, variance structures involving some other process of interest could be partitioned between occupational and individual levels. Outcomes may then be modelled as a means of assessing how occupations vary in terms of their profiles of the response. Random effects approaches to modelling individuals within occupations in general have hitherto only occassionally been implemented (e.g. Mills 2007; Lui and Grusky 2011), but they offer great promise due to the highly disaggregated categorical occupations positions which are routinely recorded in schemes such as national or international ‘Standard Occupational Classifications’ (e.g. ONS 2010; ILO 2010) or in some sociological occupational schemes (e.g. Jonsson et al. 2009). We outline below ways in which the two-level (individuals in occupations) multilevel structure could be used effectively when the outcome is either an individual level characteristic, or an aggregate characteristic associated with individuals (e.g. information on the number of ties to other occupations). 

Secondly, we may treat other social collectivities defined by social connections, such as the family, or wider social networks, as a higher level grouping structure, and explore how variance in patterns at the different levels are related to data on occupations. Relevant factors might include variables based upon occupations in a 2-level design (i.e. the random effects cover clustering of individuals nested in social groups, whilst other explanatory variables are used to indicate occupational circumstances), or using additional occupational level random effects in a cross-classified design (i.e. random effects to cover individuals nested in both social groups and in occupations). Random effects models have been used to partition variance between individuals in social groups in numerous previous analyes as a means of exploring social structural effects or social networks (e.g. Lambert 2001; Johnson et al. 2003; Chandola et al. 2003; Tranmer 2011), but such analyses have not previously had a particular interest in the relationship between social groups and occupational structures. 

In this paper we introduce and explore the contribution to be gained through using multilevel models as a means of modelling social connections and occupational structures. In particular, we are interested in exploring issues of social capital from an alternative perspective. Social capital is an amorphous term gathering a broad range of sociological theories (Fischer, 2005). Essentially, social capital refers to the wealth generated from the social connections, networks and perceptions which provide benefits to individuals. This can include social circles which provide social support. In previous research, higher levels of social capital, for instance measured by size of ‘social circles’, by individuals’ membership of voluntary associations, or by measures of socialised trust, have been shown to be associated with many socio-cultural and socio-economic behvaiours, such as quitting smoking (Giorano and Lindstrom, 2010), receiving windfalls (Georgellis et al., 2008), overcoming cardiovascular disease (Ellaway and Macintyre, 2007) and attending arts events (Upright, 2004).
In studies of social capital, connections can be split into two groups, ‘strong ties’ and ‘weak ties’ (Grannovetter, 1973). ‘Strong ties’ form the core of social circles, being the connection to spouses, close friends and family and generally the people than an individual is closest to. ‘Weak ties’ are the wider segments of social circles, frequented by more distant contracts and people interacted with less frequently. There are said to be important differences between these two groupings: strong ties are believed to have greater influence over the behaviour of individuals, albeit offering little opportunity for new information due to the shared exposure to the same sources; weak ties offer greater opportunity for new knowledge and ideas through their connections to other social circles, but hold less influence as a result of their disconnection. 
The theme of social capital research that ‘birds of a feather flock together’ (McPherson et al., 2001) can occur in two ways. Firstly, homophily suggests people will befriend people who share similar characteristics to themselves, holding commonalities which facilitate interactions. This could be demonstrated, for instance, in members of a running club having friends who are runners, or fans of football teams interacting within workplaces as they discuss their sides’ progress. Social interactions are not necessarily random but can exist through shared interests and beliefs. Patterns of homophily, therefore, need to be contextualised around the multitude of ‘identities’ that individuals can hold, such as their status as ‘runners’, ‘football supporters’, ‘electricians’, ‘Londoners’ and so on. Secondly, transitivity can produce similarity of actions. This can be demonstrated by spouses attending the same cultural events regardless of prior artistic appreciations (Upwright, 2004) or taking up a sport their friend enjoys and recommends. These themes are not merely related to leisure-time activities. The flow of information and trends through networks can influence thoughts and attitudes, such as distrust of certain groups or policies generating wider discern.
In this paper we explore the potential for occupational position and social networks to influence a range of outcomes. Higher levels of social capital have been shown to correlate with socially beneficial behaviour across many socio-cultural issues (Halpern, 2003). These theories suppose that the function of social capital generates such benefits. In this paper, we explore whether social capital transmits behaviour by examining how much variance in individual’s score in four areas is explained by membership of specific categorisations. We explore three different potential identities individuals possess: their occupational group; their family ties; and their wider social networks of strong and weak ties.
Methods
In this paper, we have extracted details which serve to identify aspects of respondents’ social networks from the British Household Panel Survey (BHPS). The BHPS started in 1991 interviewing every adult member of sampled households. Attempts were then made to trace these ‘Original Sample Members’ (OSMs) in every subsequent annual wave, with full interviews also conducted for all residents of their households
. This brings new people into the sample as respondents move into new homes, also increasing the number of households sampled. OSMs are interviewed every year; other respondents are only interviewed when they live with an OSM. 

The survey provides full detailed interviews of all household members, whether an OSM or not. Within-household relationships are coded, enabling the identification of parents, spouses, siblings and other relations within households. Respondents are also asked certain background details about other people with whom they are connected, namely through questions about their parents and closest friends which variously cover their ages, occupations, gender and ethnicity. 
Individuals can be tracked across waves as they retain their personal identification number in each year. Households are given their own unique identifiers at each wave. One consequence is that for any particular OSM, we can generate a network of connected households across waves. We can incorporate within those networks all members of any original or subsequent household. Furthermore, attributing the additional personal information (the details of the interviewees’ parents and friends) enables us to construct large ‘proxy’ networks of individuals connected to the OSM households. We can regard these as parts of some connected networks as, in all cases, reported people must be  at most two ‘steps’ from an initial household member (i.e., the friend of a household sharer of the initial household), whilst all interviewed respondents are at most one step away (i.e., has lived with a member of the initial household). In terms of the idea of strong and weak ties within a social circle (Grannovetter, 1974, 1984), this therefore builds a database of social circles which comprise networks centred upon an initial household, but which include information on members who are potentially strong or weak ties. 
The data within the BHPS on the relationships between individuals enables us to construct details of family members within given social circles. Therefore in addition to household sharer networks, we can construct family networks based around individuals who are, for instance, siblings, spouses or parents (there are indeed various ‘person groups’ within a household network which could be differentiated – cf. Lambert 2001). We can also identify some wider family ties, such as potentially linking the parents of spouses across siblings. For our analysis we have constructed two variables for all members of the BHPS: family identifier (FID) which provides a unique identifier to every family group (i.e. the family is the social circle in which and individual lives, through time, defined by the criteria that all individuals within it must be connected through family and be visible to the BHPS); and network identifier (NID) which provides a unique identifier to each network emanating from an OSM (i.e. the network represents the social circle in which and individual lives, through time, defined by the criteria that all individuals within it must be connected through having shared a household at least once, and be visible to the BHPS). FIDs are clustered within NIDs (different members of the same family cannot be in different networks, but multiple FIDs can exist within NIDs). 
The BHPS additionally records all occupations individuals have held through time: people are asked each year about any jobs held in the previous yea, and work history data is also collected for most adults who join the BHPS. Occupations are coded to the SOC90 or SOC2000 classification schemes, which comprise around 370 occupational unit groups. These occupations can be converted into other categorisations, such as the CAMSIS scheme which we use below (CAMSIS is a measure of occupational advantaged calculated through analysis of patterns of social interaction – see Prandy and Jones 2001). Most BHPS repondents are recorded as holding several different SOC categories during their lifecourse, though whilst some of these changes will reflect genuine changes in employment or career, many other changes arise from more gradual adjustments to work task descriptions or variations in the balance of multiple jobs (which have the effect that the same person doing much the same work from one year to year another is nevertheless allocated to two different SOC codes in each year).  Accordingly, complex career path data on individuals is available, for which summarising devices, such as identifying and analysing only the most recent job, or only the job held with the highest CAMSIS value, are sometimes used for this purpose.  

Historically, most researchers working with data on occupational position have used a simplified occupation-based scheme as a variable within their analysis; however, as described above, an alternative way to use the detailed occupational information which is encapsulated in a coding frame like SOC is to conceive of each occupation as a discrete ‘cluster’ and to use random effects models in order to estimate variance proportions associated with clustering within occupational groups. The latter, indeed, will tend to maximise the amount of empirical variance which is appropriately associated with the occupational level; in studies of this method, models which used only a simplified occupation-based class scheme or stratification scale, since they effectively merge together parameters, were found to typically to neglect between around a half and a quarter of the variance which could be attributed to occupations using the random effects approach (e.g. Gayle and Lambert 2011).

Three ‘contexts’ have been created for each individual from the BHPS. These provide connectivity to others who share their: cohabiting patterns with mutual others; family ties; or occupation. An individual may, for instance, have aspects to their personality and identity which are generated from their occupational position, their family members or the wider social networks they inhabit. The BHPS enables us to recognise these potential identities, building up connections between sample members who might have certain similarities. The BHPS only contains detailed information on sample members, so it is impossible to extract full details of the full family circumstances and social networks of individuals. However, the design of the survey enables us to generate proxies for the family and social circles of individuals, which we can utilise in analysing outcomes through a multi-level framework.
	Household context
	Connections to others through household links, measured over time, provide proxies for understanding social circles

	Family context
	Connections to spouses, parents and siblings provide insight to the families respondents come from

	Occupational context
	Individuals within vocations might have similarities in their activities, education levels, viewpoints and occupational norms which create identities


Table 1: Contexts of individual identity captured from the British Household Panel Survey.
To illustrate our design, Table 2 shows a fictional example from the TV series ‘Friends’ (Wild, 2004). Four years are shown to demonstrate changes in household composition. In 1991, a couple live with their two adult children. This provides interview data for all four members, whilst background data for three generations of the family and also the best friends of all four members. The parents remain in the family home, with the same best friends, throughout.  In 1995, the son is living in his marital home, whilst the daughter is living with a friend. By 1999, the son is divorced and living alone. He has the same best friend, therefore, contributes no new people to the network. The daughter is now living with a different flatmate, bringing in a new respondent. In 2005, the son now has a new roommate, and hence new set of parents to incorporate, whilst the daughter lives in her new marital home.

To simplify the explanation, only four waves are discussed
. All people with information available form part of the same network. This demonstrates how from a two-parent two-child home, other members can be incorporated into households. There are five instances of people outside the parental home cohabiting with members of the Geller family. This provides a network of individuals who are connected through household ties. Background information on parents and friends adds an additional 34 people to the network. The Geller family have full interviews for three other members of their family; the other cohabits have no other family members in the survey (unless marrying into the Geller family)
. This is based over only 4 of the 18 waves of the BHPS. The networks in this study, therefore, can become apparently convoluted without unusual family and cohabitation patterns forming.
	
	House
hold
	OSM
	Other respondents
	Alters with details provided

	1991
	A
	Jack (dad); Judy (mum); Ross (son); Monica (daughter)
	
	Four grandparents; two parental best friends (Neighbours); two child’s best friends from school

	1995
	B
	Jack; Judy
	
	Two friends (same)

	
	C
	Ross
	Susan (wife)
	Susan’s parents and best friend; Ross’s friend (from university)

	
	D
	Monica
	Pheobe (friend)
	Phoebe’s parents and best friend; Monica’s friend (work colleague)

	1999
	E
	Jack; Judy
	
	Two best friends (same)

	
	F
	Ross
	
	Friend (same)

	
	G
	Monica
	Rachel (friend)
	Rachel’s parents and friend; Monica’s friend (Phoebe)

	2005
	H
	Jack; Judy
	
	Two best friends (same)

	
	I
	Ross
	Rachel (friend)
	Rachel’s parents and friend, Ross’ friend (same)

	
	J
	Monica
	Chandler (husband)
	Chandler’s parents and friend; Monica’s friend (same)


Table 2: Exemplar table of BHPS respondents, using fictional example of the Geller family from the TV series ‘Friends’.
People familiar with the sitcom will note that the wider social network defined is not necessarily the most accurate portrayal of relationships and friendships within the show. A central character, Joey, is not interviewed and potentially not forming one of the alters. Other regularly characters, and family members, are not included as they would not appear within the BHPS under this example. The family and wider networks are intended to be proxies, rather than accurate representations of strong or weak ties. 
Results

We have extracted data on all BHPS respondents for whom at least one occupation is known
. We identified 26,090 cases, which are clustered within 9,846 networks and 12,096 families. An additional 63,794 individuals can be added to our data, being parents and friends who are not sample members but have specified occupations. These are clustered within 9,846 networks and 12,096. The largest network comprises 36 BHPS respondents, whilst the largest family comprises 19 sample members. The average size of both family and wider networks is between two and three, demonstrating that whilst the larger, convoluted family and household structures are present, the majority of households are smaller and stable over time
.
	BHPS respondents
	26,090
	
	

	People cases
	90,784
	Largest
	Mean

	People-job cases
	347,542
	22
	3.4

	Occupations (SOC)
	374
	5,176
	235

	Networks identified (NID)
	9,846
	36
	2.7

	Families identified (FID)
	12,096
	19
	2.2


Table 3: Data extracted from BHPS, 1991-2008.

This paper examines the clustering of individuals and their identification within their occupations, families and wider social circles. We are interested in the influence of each of these identities on sociological outcomes. Six outcome variables have been selected from the BHPS which are reported to be associated with social capital: occupational position (CAMSIS score for the current job, based on the SOC classification for that job); self-rated mental well-being (GHQ summary score, a measure for which higher positive  values are indicative of worse mental well-being; BHPS variable ‘{*}hlghq1’); sports participation levels (self-rated likert indicator of frequency of sports participation; BHPS variable ‘{w}sport’); financial security (self-rated likert indicator of how well respondent feels they are managing financially, with higher positive values indicating more negative response; BHPS variable ‘{w}fisit’); trade union perspective (supporting belief that strong trade unions protect employees; BHPS variable ‘{w}opsocf); and an attitudinal question about women’s employment (whether families suffer if mothers are in full time work; BHPS variable ‘{w}opfamb)  . The distribution of the six variables within the data can be seen in Table 3. Not only are these differing forms of outcome measure, but they are also structured in differing manners.
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Table 4: Distributions of the four outcome variables
Occupational position is measured within our analysis by CAMSIS score. CAMSIS provides a score, from 1 to 99, to each occupational group, comprising their relative social advantage (Lambert and Griffiths, 2013). Higher numbers suggest more advantaged occupations. Table 4 showed the scores were evenly distributed, although there were a few large spikes in the data, caused by the presence of large occupations comprising thousands of individuals. CAMSIS scores are derived from analysing patterns of social interaction between members of occupational groups and producing stratification scores based upon patterns of connections. The scheme utilised (see also Prandy and Lambert 2003) is based upon spousal patterns. Therefore, we might anticipate that CAMSIS scores might be influenced by family networks, given they include spousal ties. Weak tie theorists (Grannovetter, 1973) might hypothesise networks will hold greater influence as people are more likely to obtain jobs from their stronger, than their weak ties, and that people are likely to seek favours from those with similar profiles to themselves (Jaeger and Holm, 2007). 
Measuring occupational position enabled all 90,784 identifiable individuals to be used in this analysis. An effect for network influence was identifiable, as shown in Outcome 1. It appears nearly 30% of the variance in individual CAMSIS scores is attributable to difference in the composition of networks, regardless of the clustering used. However, our models demonstrate that the family and network effects are capturing substantially similar variance structures (as would be expected due to the high degree of nesting of families within social networks). When both levels are incorporated, in model 5, we find around 21% of the variance in scores is due to differences in CAMSIS levels between networks, with a further 8% separately estimated as being due to families over-and-above network structures. Therefore, whilst families provide an effect beyond that attributable to social networks, it appears that people’s weak tie network correlates more with people’s levels of occupational advantage than their strong ties. Interestingly however, for non-occuaptional outcomes analysed, it is the family structure rather than the network structure which is empirically more important. 
	Outcome 1: CAMSIS score (scale from 1 to 99, modelled as linear scale) 

	
	Model

	
	(1)
	(2)
	(3)
	
	(5)
	

	
	
	
	
	
	
	

	Intercept
	50.1*
	50.2*
	49.8*
	
	41.2*
	

	Female
	2.6*
	2.5*
	2.5*
	
	2.5*
	

	(Age – 40)/10
	3.8*
	3.6*
	4.0*
	
	3.9*
	

	(Age2 -1600)/1000
	-4.2*
	-4.1*
	-4.4*
	
	-4.3*
	

	Deviance
	208281
	206576
	206268
	
	206228
	

	AIC
	208291
	206588
	206281
	
	206243
	

	ID variance ICC
	100%
	70.2%
	72.6%
	
	70.6%
	

	FID variance ICC
	
	29.8%
	
	
	7.9%
	

	NID variance ICC
	
	
	27.4%
	
	21.5%
	

	N
	25971
	25971
	25971
	
	25971
	

	
	
	
	
	
	
	

	Intercept
	49.3*
	49.0*
	48.4*
	
	48.4*
	

	Deviance
	740014
	726250
	725592
	
	725352
	

	AIC
	740019
	726256
	725598
	
	725359
	

	ID variance ICC
	100%
	70.7%
	72.4%
	
	71.3%
	

	FID variance ICC
	
	29.3%
	
	
	7.9%
	

	NID variance ICC
	
	
	27.6%
	
	20.8%
	

	N
	90784
	90784
	90784
	
	90784
	

	n of FID groups
	
	12096
	
	
	12096
	

	n of NID groups
	
	
	9846
	
	9846
	

	Analysis for BHPS respondents (panel 1) and for all strong and weak ties identified (panel 2) (scale from 1 to 99, modelled as linear scale)


Health is an area where it is possible that family effects could be important, due to genetics and family patterns of illnesses. Wider social network effects could, equally, be important, for instance though the clustering of health problems within metropolitan areas or through homophily effects connected to smoking, alcohol consumption or exercise patterns. Occupational effects could also be influential, with certain vocations more prevalent to certain diseases and illnesses. However, in this analysis we are measuring self-reported mental well-being, which does not correlate strongly with how healthy individuals are. Indeed, network effects could lead to transitivity, with people reporting ill health themselves potentially likely to make those around them feel less well.
Outcome 2 shows the influence of clusters on GHQ score. Incorporating occupations provided little real improvement to the models. Analysing both the family networks and the social networks showed a small level of variance attributed after the family level had been accounted for. This suggests that people’s self-rated health is related more strongly to the close ties of kin than the (self-reported) health levels of their social contacts.

	Outcome 2: GHQ score (scale from 0 to 36, modelled as linear scale) 

	
	
	Model
	
	
	
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	

	Intercept
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	

	Female
	1.2*
	1.2*
	1.2*
	1.2*
	1.2*
	1.2*
	1.2*
	

	(Age – 40)/10
	0.68*
	0.77*
	0.75*
	0.75*
	0.77*
	0.82*
	0.82*
	

	(Age2 -1600)/1000
	-0.46*
	-0.54
	-0.52*
	-0.54*
	-0.54*
	-0.60*
	-0.60*
	

	Deviance
	794460?
	157978
	158024
	158212
	157977
	157955
	157951
	

	AIC
	158258
	157990
	158036
	158224
	157991
	157971
	157971
	

	ID variance ICC
	100%
	88.9%
	90.8%
	99.4%
	88.9%
	88.7%
	88.9%
	

	FID variance ICC
	
	11.1%
	
	
	9.8%
	9.5%
	9.5%
	

	NID variance ICC
	
	
	9.2%
	
	1.3%
	1.4%
	1.3%
	

	SOC variance ICC
	
	
	
	0.6%
	
	0.4%
	0.1%
	

	Fem | soc variance 
	
	
	
	
	
	
	0.045
	

	
	
	
	
	
	
	
	
	

	Intercept
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	10.9*
	

	Female
	1.3*
	1.3*
	1.3*
	1.2*
	1.3*
	1.2*
	1.2*
	

	(Age – 40)/10
	0.77*
	0.84*
	0.83*
	0.79*
	0.84*
	0.86*
	0.86*
	

	(Age2 -1600)/1000
	-0.57*
	-0.63*
	-0.62*
	-0.59*
	-0.63*
	-0.65*
	-0.65*
	

	(CAMSIS -50)/10
	-0.19*
	-0.17*
	-0.17*
	-0.19*
	-0.17*
	-0.17*
	-0.17*
	

	(Female*CAMSIS)/100
	-0.94
	-0.93
	-0.89
	-0.67
	-0.92*
	-0.69
	-0.68
	

	Deviance
	791908?
	157917
	157960
	158161
	157915
	157912
	157909
	

	AIC
	158181
	157933
	157976
	158177
	157933
	157932
	157933
	

	ID variance ICC
	100%
	89.3%
	91.2%
	99.8%
	89.3%
	89.1%
	89.3%
	

	FID variance ICC
	
	10.7%
	
	
	9.4%
	9.3%
	9.4%
	

	NID variance ICC
	
	
	8.8%
	
	1.3%
	1.3%
	1.3%
	

	SOC variance ICC
	
	
	
	0.2%
	
	0.2%
	0.1%
	

	Fem | soc variance
	
	
	
	
	
	
	0.034
	

	Notes: For model (7), the ICC estimates refer to variance proportions for males at the intercept (due to the ‘random coefficients’ formulation of that model).  



Participation in exercise showed a binominal distribution in Table 4
. People generally exercise often or rarely, rather than having infrequent patterns. It could be argued that individuals are likely to exercise as a family through going for walks, or that they will exercise with friends though participation in sports. There is less of an argument that occupations should be related to exercise levels, although it is plausible certain types of workers are more likely to be physically fit and, therefore, participate in sports during their leisure time. Outcome 3, however shows a minor effect occupational group, with little discernable improvements to the modules. Splitting occupations by gender shows a worst fitting model than ignoring the effects, which implies the small effect which is observable operates outwith gender. Indeed, adding controls for CAMSIS score provides little substantive to the importance of the social network levels.
	Outcome 3: Scale ranking for self-rated sports participation level (scale from 1 to 5, modelled as linear scale) 

	
	
	Model
	
	
	
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	

	Intercept
	13.5*
	12.8*
	13.1*
	13.4*
	12.9*
	12.9*
	12.9*
	

	Female
	0.86*
	0.85*
	0.84*
	1.17*
	1.02*
	1.09*
	1.05*
	

	(Age – 40)/10
	0.46*
	0.67*
	0.62*
	0.46*
	0.61*
	0.64*
	0.64*
	

	Deviance
	?
	154378
	154470
	155522
	154356
	154320
	154317
	

	AIC
	155597
	154388
	154480
	155532
	154415
	154334
	154335
	

	ID variance ICC
	100%
	71.6%
	74.1%
	98.9%
	71.4%
	71.1%
	70.8%
	

	FID variance ICC
	
	28.4%
	
	
	19.8%
	19.7%
	19.6%
	

	NID variance ICC
	
	
	25.9%
	
	8.7%
	8.5%
	8.5%
	

	SOC variance ICC
	
	
	
	1.1%
	
	0.7%
	1.0%
	

	Fem | soc variance 
	
	
	
	
	
	
	0.70*
	

	
	
	
	
	
	
	
	
	

	Intercept
	13.5*
	12.8*
	13.1*
	13.4*
	12.9*
	12.9*
	12.8*
	

	Female
	0.86*
	0.82*
	0.80*
	1.12*
	0.81*
	1.02*
	1.14*
	

	(Age – 40)/10
	0.42*
	0.63*
	0.59*
	0.42*
	0.61*
	0.61*
	0.63*
	

	(CAMSIS -50)/10
	-0.08
	0.05
	0.13
	-0.11
	0.08
	0.06
	-0.02
	

	(Age*CAMSIS)/10
	-0.24*
	-0.25*
	-0.27*
	-0.23*
	-0.26*
	-0.25*
	-0.25*
	

	Deviance
	
	154306
	154393
	155459
	154356
	154255
	154310
	

	AIC
	155522
	154320
	154407
	155473
	154415
	154273
	154419
	

	ID variance ICC
	100%
	71.6%
	74.2%
	99.1%
	71.4%
	71.2%
	70.9%
	

	FID variance ICC
	
	28.4%
	
	
	19.8%
	19.3%
	19.9%
	

	NID variance ICC
	
	
	25.8%
	
	8.7%
	8.9%
	8.3%
	

	SOC variance ICC
	
	
	
	0.9%
	
	0.6%
	1.0%
	

	Fem | soc variance
	
	
	
	
	
	
	0.28*
	

	Notes: For model (7), the ICC estimates refer to variance proportions for males at the intercept (due to the ‘random coefficients’ formulation of that model).  


Again, there was little improvement to the models by incorporating occupations. The effect of family influence (19.3% in model 6, taking CAMSIS score into account) outweighed the social network (8.9%) effect, suggesting that exercise levels are more strongly related to family than other close ties.
Gender roles and attitudes were also shown to have a strong family role. The BHPS asks attitudinal questions, including whether people agree that ‘families suffer if the mother works fulltime’. It is plausible that attitudes could be influenced by the workplace cultures and occupational norms, generating responses which incorporate the vocational context of respondents. However, outcome 4 shows a similar pattern to the health and exercise issues. Incorporating occupation added little to the models, whilst individuals were more closely related in their attitudes to their family than to their social contacts. This implies attitudes towards the work-life balance of mothers are more closely bound in family ties than in occupational roles. There is, perhaps, a design issue influencing these results. Spouses might agree on their position, perhaps adapting their position after discussing their own childcare practices. Siblings might have agreement based on their mutual childhood experiences. Therefore, it is perhaps unsurprising individuals should be more like their family than their friends on this issue. It is noteworthy, however, that people are unlike other members of their occupation on this issue. Indeed, models 6 and 7 demonstrate that gender positions within occupations are unimportant on this issue.

	Outcome 4: Scale ranking for attitudes towards ‘families suffer if the mother works full time’ (scale from 1 to 5, 1=m, modelled as linear scale)

	
	
	Model
	
	
	
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	

	Intercept
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	

	Female
	0.19*
	0.19*
	0.19*
	0.18*
	0.18*
	0.18*
	0.18*
	

	(Age – 40)/10
	-0.21*
	-0.21*
	-0.21*
	-0.22*
	-0.21*
	-0.22*
	-0.22*
	

	(Age2 -1600)/1000
	29.4
	33.0
	34.1
	41.7
	33.8
	43.7
	43.8
	

	Deviance
	
	66201
	66233
	66666
	66188
	66135
	66133
	

	AIC
	66749
	66213
	66245
	66678
	66202
	66151
	66153
	

	ID variance ICC
	100%
	83.7%
	84.9%
	98.9%
	83.4%
	82.8%
	83.6%
	

	FID variance ICC
	
	16.6%
	
	
	11.4%
	11.4%
	11.4%
	

	NID variance ICC
	
	
	15.1%
	
	5.2%
	4.9%
	4.9%
	

	SOC variance ICC
	
	
	
	1.1%
	
	0.9%
	0.1%
	

	Fem | soc variance 
	
	
	
	
	
	
	0.01%
	

	
	
	
	
	
	
	
	
	

	Intercept
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	3.04*
	

	Female
	0.18*
	0.18*
	0.18*
	0.18*
	0.18*
	0.17*
	0.18*
	

	(Age – 40)/10
	-0.23*
	-0.23*
	-.023*
	-0.23*
	-0.23*
	-0.23*
	-0.23*
	

	(Age2 -1600)/1000
	48.9*
	50.9*
	52.2*
	49.9*
	51.7*
	52.5*
	52.8*
	

	(CAMSIS -50)/10
	0.004*
	0.004*
	0.004*
	0.004*
	0.005
	0.005
	0.005*
	

	(Female*CAMSIS)/100
	0.003*
	0.001
	-0.001
	-0.004
	-0.001
	-0.001
	-0.0008
	

	Deviance
	
	66122
	66158
	66619
	66111
	66088
	66084
	

	AIC
	66667
	66138
	66174
	66635
	66129
	66108
	66108
	

	ID variance ICC
	100%
	83.5%
	85.2%
	99.3%
	83.4%
	83.2%
	
	

	FID variance ICC
	
	16.5%
	
	
	11.8%
	11.6%
	11.6%
	

	NID variance ICC
	
	
	14.8%
	
	4.8%
	4.7%
	4.4%
	

	SOC variance ICC
	
	
	
	0.7%
	
	0.5%
	0.3%
	

	Fem | soc variance
	
	
	
	
	
	
	0.2%
	

	Notes: For model (7), the ICC estimates refer to variance proportions for males at the intercept (due to the ‘random coefficients’ formulation of that model).  


Self-reported financial security could too have family influence. Spouses could view their financial security as partly dependent on each other, whilst younger workers might believe their parental security is important for providing a financial safety net. As with motherhood work-life balance, it is possible that there will be differences between occupations. These differences between occupational unit groups do not necessarily correspond with levels of relative advantage; some advantaged occupations could have high wages but low job security, whilst some less advantaged vocations could offer a lowly-paid job for life.
Outcome 5 shows the same trends for occupations to have little overall influence, with family connections holding a stronger relationship. Model 7 shows that 19.8% of variance in individual’s scores exists at the family level, 4.6% at the wider household level and around 1% at the occupational levels. Again, this can be partly explained by the influence of partners. This is an important sociological finding, that people’s financial security is dependent on that of their closest ties and, therefore, simply attributing scores of financial position by occupation can misrepresent actual patterns.
	Outcome 5: Scale ranking for self-rated level of ‘financial security’ (scale from 1 to 5, 5=lowest security, modelled as linear scale) 

	
	
	Model
	
	
	
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	

	Intercept
	2.25*
	2.25*
	2.25*
	2.24*
	2.26*
	2.25*
	2.25*
	

	(Age – 40)/100
	-0.67*
	-0.60*
	-0.61*
	-0.69*
	-0.59*
	-0.62*
	-0.63*
	

	
	
	
	
	
	
	
	
	

	Deviance
	
	71047
	71277
	71667
	71027
	70585
	70564
	

	AIC
	72422
	71055
	71285
	71675
	71037
	70597
	70580
	

	
	
	
	
	
	
	
	
	

	ID variance ICC
	100%
	71.9%
	77.4%
	94.3%
	71.8%
	71.9%
	72.0%
	

	FID variance ICC
	
	28.1%
	
	
	22.8%
	19.7%
	19.7%
	

	NID variance ICC
	
	
	22.6%
	
	5.4%
	4.6%
	4.5%
	

	SOC variance ICC
	
	
	
	5.7%
	
	3.8%
	3.8%
	

	Fem | soc variance 
	
	
	
	
	
	
	0.1%
	

	
	
	
	
	
	
	
	
	

	Intercept
	2.26*
	2.27*
	2.25*
	2.24*
	2.26*
	2.25*
	2.25*
	

	(Age – 40)/100
	-0.74*
	-0.67*
	-0.67*
	-0.73*
	-0.66*
	-0.66*
	-0.67*
	

	(CAMSIS -50)/10
	-0.13*
	-0.11*
	-0.12*
	-0.13*
	-0.11*
	-0.11*
	-0.11*
	

	(Age*CAMSIS)/1000
	-0.08*
	-0.10*
	-0.10*
	-0.08*
	-0.10*
	-0.09*
	-0.10*
	

	
	
	
	
	
	
	
	
	

	Deviance
	
	70424
	70606
	71407
	70406
	70351
	70324
	

	AIC
	71511
	70436
	70618
	71419
	70420
	70367
	70344
	

	ID variance ICC
	100%
	75.1%
	80.3%
	98.9%
	75.0%
	74.8%
	74.5%
	

	FID variance ICC
	
	24.9%
	
	
	20.2%
	19.7%
	19.8%
	

	NID variance ICC
	
	
	19.7%
	
	4.8%
	4.7%
	4.6%
	

	SOC variance ICC
	
	
	
	1.2%
	
	0.8%
	1.0%
	

	Fem | soc variance
	
	
	
	
	
	
	0.08%
	

	Notes: For model (7), the ICC estimates refer to variance proportions for males at the intercept (due to the ‘random coefficients’ formulation of that model).  


Finally, attitudes towards trade unions have been modelled. All three models could, potentially, be important for this issue. Trade union attitudes could be distinctive by occupational group, with members of the same union likely to be more alike than members of different groups. Trade unionism attitudes could pass through family ties, or be bound in social networks with homophily effects producing political similarity in friendship and cohabitation networks. Outcome 6 shows that all three levels appear to have strong relationships with individual’s attitudes. In Model 7, we can see that 22.7% of variance can be attributed to the contexts individual’s hold. The largest variation is at the network level, showing social networks are a stronger predictor of an individual’s behaviour than their family position. The occupational level explains 4.3% of the variance, with an additional 0.5% attributable to gender differences within occupations. Trade union attitudes, therefore, appear to have the most complex relationship of the five measures analysed, with the strongest role for occupational level similarities and the only outcome for which there is greater similarity between social contacts than family members.

	Outcome 6: Scale ranking for attitudes towards strong trade unions protecting employees rights (scale from 1 to 5, 1=m, modelled as linear scale)

	
	
	Model
	
	
	
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	

	
	
	
	
	
	
	
	
	

	Intercept
	2.55*
	2.54*
	2.55*
	2.51*
	2.54*
	2.51*
	2.50*
	

	Female
	-0.08*
	-0.08*
	-0.07*
	-0.05*
	-0.07*
	-0.06*
	-0.04*
	

	(Age – 40)/10
	0.26*
	0.03*
	0.02*
	0.02*
	0.02*
	0.02*
	0.02*
	

	(Age2 -1600)/1000
	-0.22*
	-0.21*
	-0.21*
	-0.16*
	-0.21*
	-0.17*
	-0.17*
	

	Deviance
	
	61827
	61794
	61591
	61787
	61042
	61016
	

	AIC
	62542
	61829
	61806
	61603
	61789
	61058
	61036
	

	ID variance ICC
	100%
	78.2
	79.0
	92.7
	87.9
	76.9
	76.9
	

	FID variance ICC
	
	21.8
	
	
	8.4
	6.9
	6.6
	

	NID variance ICC
	
	
	21.0
	
	13.7
	11.1
	10.9
	

	SOC variance ICC
	
	
	
	7.3
	
	6.1
	7.5
	

	Fem | soc variance 
	
	
	
	
	
	
	1.1
	

	
	
	
	
	
	
	
	
	

	Intercept
	2.55*
	2.54*
	2.54*
	2.51*
	2.54*
	2.51*
	2.51*
	

	Female
	-0.10*
	-0.10*
	-0.10*
	-0.06*
	-0.09*
	-0.06*
	-0.05*
	

	(Age – 40)/10
	.02*
	0.02*
	0.02*
	0.02*
	0.02*
	0.02*
	0.02*
	

	(Age2 -1600)/1000
	-0.17*
	-0.17*
	-0.17*
	-0.16*
	-0.17*
	-0.16*
	-0.16*
	

	(CAMSIS -50)/10
	0.01*
	0.01*
	0.01*
	0.01*
	0.01*
	0.01*
	0.01*
	

	(Female*CAMSIS)/100
	-0.01*
	-0.01*
	0.01*
	-0.01*
	-0.01*
	-0.01*
	-0.01*
	

	Deviance
	
	61327
	61307
	61450
	61289
	60917
	60908
	

	AIC
	61914
	61343
	61323
	61466
	61307
	60937
	60932
	

	ID variance ICC
	100%
	80.3%
	81.2%
	96.0%
	80.0%
	78.3%
	77.3%
	

	FID variance ICC
	
	19.7%
	
	
	8.5%
	7.3%
	7.0%
	

	NID variance ICC
	
	
	18.8%
	
	11.5%
	10.9%
	10.9%
	

	SOC variance ICC
	
	
	
	4.0%
	
	3.5%
	4.3%
	

	Fem | soc variance
	
	
	
	
	
	
	0.5%
	

	Notes: For model (7), the ICC estimates refer to variance proportions for males at the intercept (due to the ‘random coefficients’ formulation of that model).  


Discussion
In this paper we explore applying multilevel methods to individual’s occupation, family members and wider social network. Occupations are commonly regarded in analyses as exploratory variables, often constructed using characteristics of the vocation, as the social advantage attributed to it. This analysis has explored occupations as levels which can be analysed against outcome measures.
There were limited improvements to our models through exploring occupations as a level. In terms of self-reported health the slight effects were lowered CAMSIS scores were controlled for. There was an influence regarding financial security, but again greatly reduced when CAMSIS was considered. There was little effect regarding sports participation. Analysing gender differences within occupations did little to improve the models. In fact, gender distinctions lessened the performance of our sports participation model. Therefore, there appears to be little benefit to operationalising occupation as a level within these analyses. There might be applications where it is more meaningful, such as political voting where distinctions between technocrats and socio-cultural professionals may generate a difference over and above that interpretable through social advantage. However, these results suggest that individual outcomes are more dependent on the social identity of the individual than their occupational profile.
The relationship between family-level and network-level influence varied between the outcomes. In terms of occupation people appear to be more like their wider social networks than they are their family. For health, exercise, gender attitudes and financial security, people appear to be more like their families than their wider social circles. A potential reason for this is differing effects of homophily, with individuals likely to select friends who have similar levels of occupational advantage as themselves, but generating ties within those groups are diverse and cut across non socio-economic socio-cultural boundaries. The trade unionism issue may suggest individuals find friends and are segregated by political opinions, but within this have diversity of contacts. By contrast, individuals might have family ties which cut across the social divide, perhaps due to the incorporate of parent-child relationship, but have similarities in their health, sports participation and financial security. Three elements could contribute to this. Interdependencies might mean that people depend on each other for their financial security or to encourage each other to participate in sports. Genetic dispositions could explain health levels and sports engagement levels. Spousal selection patterns may focus on similarities in health, physical engagement and financial security as signifiers of commonality.
An alternative interpretation can be seen by viewing in terms of social mobility. Occupational advantage appears to be connected more to social circles than family ties, perhaps indicating mobility exists in terms of getting a better job. Family ties rather than social connections appears more important in terms of good health, gender attitudes, financial security and physical activity. This could be uncovering an element of social mobility, namely that people can obtain more advantaged occupations through their social ties, but getting a better job won’t necessarily make them healthier, more active or financially secure. Such an interpretation could explain why occupations themselves performed poorly as a level; individuals within occupations can differ based upon their family networks. The role of CAMSIS in improving models for financial security and health perhaps demonstrates that the sociological characteristics of the occupations are more important than the actual performance or attainment of the roles. 
The evidence in this paper cannot fully address these issues, but demonstrate a promising area of research which can tackle these questions. Further steps in this research will disentangle spousal partnership and parent-child family networks to explore patterns of mobility and homophily in greater detail. Similarly, controls can be put in place to disentangle former partners and reduce the dataset to instances where connections can be assumed to remain. Studying potential elements where jobs may differ, such as political beliefs and charitable tendencies, might provide additional insight into the role of specific occupations on behaviour. This paper demonstrates that the analysis of personal and family networks can be successfully incorporated into survey analysis and provide an alternative perspective on how social capital influences socio-cultural outcomes.
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� Subsequent booster samples have been incorporated into the BHPS, for Scotland, Northern Ireland and ethnic minorities. Those household members are treated as OSMs. Additionally, children become an OSM on reaching adulthood if they have a parent who is.


� We also overlook the fact that Rachel appears as a best friend in 1991, Monica’s housemate in 1999 and Ross’s in 2005; whilst Chandler is Ross’s best friend throughout before becoming Monica’s husband. Sitcoms often have relationship patterns designed to minimise the number of characters rather than replicate social structure.


� Of course, they would be if the individual lived with their parent and an OSM.


� We have omitted nine networks which can be linked to two OSM households. These are examples of either OSM members from different initial households cohabiting, or people who have lived with different OSMs. These are excluded as the distance between network members can be much greater than for those involving just one initial household.


� As respondents are not legally bound to remain within the survey, some of the households drop out of the survey early on, providing less opportunity to incorporate new members over time.





