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Social Science Data Archives: A Historical Social Network Analysis1 Kristin R. Eschenfelder, Morgaine Gilchrist Scott, Kalpana Shankar, Ellen LeClere, Rebecca Lin, Greg Downey



Abstract This paper reports findings about inter organizational relationships among social science data archives over time, focusing on activities of institutions affiliated with the journal International Association of Social Science Information Services and Technology Quarterly (IASSIST Quarterly). We examine how archives interacted from 1976-2002 by tracing relationships described in articles published in IASSIST Quarterly.
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Introduction This paper is part of a larger study about the history of social science data archives (SSDA) and how the field of social science data archiving has changed over a thirty year period and in light of changes in research approaches, technology and government funding. We see SSDA as examples of longlived cyberinfrastructure, which can be broadly defined as computing and technological resources and their supporting institutions that are designed to advance scientific inquiry. The existing history of IASSIST is framed by two pieces written by IASSIST participants themselves: Kathleen Heim’s encyclopedic dissertation Social Science Data Archives: A User Study (1980), and Margaret O’Neill Adams’s brief memoir ‘The origins and early years of IASSIST’ (1999, published in 2006). Both pieces argued that the solution to the ‘information crisis’ of ineffective advancement in the social sciences was for the IASSIST community to develop social science data expertise, control, and status. Building off this, our goal is to better understand how SSDA have cooperated and competed to obtain these goals and the broader development and maintenance of contemporary cyberinfrastructures for research in the social sciences. We hope that lessons learned by SSDA may be useful to cyberinfrastructure projects in other fields. This paper reports on one aspect of the larger project. It describes findings about inter organizational relationships among SSDA, funders and partner institutions over time, focusing on activities of institutions that appear in articles published in IASSIST Quarterly (IQ) from 1976-2002.2 In examining relationships we highlight patterns, but also gaps. This paper explores the following research questions: 1. Which institutions appearing in IQ articles from 1976-2002 have the most links to other institutions? 2. What types of relationships are most common over time? 3. To what degree are international relationships represented in IQ articles? 1/17



4. Looking at relationships over time, what gaps in the relationships between institutions stand out? 5. To what extent are highly linked institutions interlinked with each other?



Methods Social network analysis (SNA) is a data collection and analysis approach useful for examining patterns in connections between people or social institutions. The results of SNA analysis are often depicted as a web of “nodes” (people or institutions) and relationships or “vertices” which represent the links between nodes. As Hansen, Schneiderman and Smith (2012) describe, SNA analysis may trace: a. Changes in the patterns of connections between “nodes” represented by links or “vertices” over time or across geography b. The presence or absence of links or “vertices” between nodes. c. Within social network analysis, “bridges” are nodes that provide singular links between other nodes. If the bridge is removed, the other nodes have no other direct or indirect connection. d. Variation in the types of links or “vertices” between people or institutions “nodes.” e. Numerical measures of the size, density and other characteristics of the overall web of nodes and links. This paper reports analysis of links between organizations as represented in IASSIST Quarterly (IQ) articles from 1976 through the end of 2002. We obtained back-issues of IQ from the IASSIST website, from archive.org or from the University of Wisconsin-Madison library. To generate data for SNA analysis, we used the tool “NodeXL,” an open source template for Microsoft Excel (http://nodexl.codeplex.com/). We first identified all articles by issue according to the volume number and date listed on the bottom of the article.3 We created a unique identifier for each article employing the following convention: iq(Volume):(number).(year published).(page number of the first page of the article). In this paper we focused on nodes representing four types of institutions:    



Institutional home of author or co-author of IQ article, Data providers that gave access to data for the project described, Collaborating institutions that provided labor in collaboration with an IQ author to support described projects, and Funders of projects described by IQ authors.



We identified the following major types of relationships, or links, between nodes. 1. Data Provider relationship: When one node provided data to another node. 2. Collaborating Institution relationship: When one node provided active labor in collaboration with another node or served as the home of an author.
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3. Funding relationship: When a node provided funding (explicitly stated in the article). 4. International relationship: We specifically noted data provider or collaborating institution relationships that crossed national boundaries. Because the Consortium of European Social Science Data Archives (CESSDA) is a pan-national organization, any relationship with CESSDA was marked as international. A project team member read through each article, highlighting names of institutions and information about the nature of the relationship. She then entered data on both the node and the node’s associated links with other institutions) into the NodeXL template. Any given node typically had several links (relationships) and each link was listed in a separate row.4 We conducted the following analysis on the IQ SNA data: 1. Patterns and gaps: We looked for the presence and absence of links between nodes in order to ascertain which institutions tend to collaborate with each other. We looked for the presence of “bridges” in network graphs. 2. Degree of influence: We examined the networks to see which institutions were the most connected via links to other institutions. 3. Change over time: We broke the data up into five year sections in order to see change in the above data sets over time. 1976-1982, 1983-1987, 1988-1992, 1993-1997, 1998-2002.



Findings: We break our findings into four time periods.



Period 1: 1976-1982 The time period of 1977-1982 saw the lowest number of links between nodes as represented by IQ articles (N=16). At this stage in IASSIST’s history, most articles tended to simply describe activities at an author’s institution. Fewer described cooperative activities. These new cooperative groups appear as links in Figure 1. IASSIST sponsored 9 conferences during this period. Locations included: 4 conferences in the US, 2 conferences in Canada, and one each in Denmark (1977), Sweden(1988) and France (1981). Degree of Influence: University of Iowa and ICPSCR had the highest number of links to other nodes (4 each), followed closely by the University of Wisconsin-Madison and the Norwegian Social Science Data Archive (3 each). Table 1: 1976-1982 Number and Type of Connections



1976-1982: Institution with the Highest Number Of Links To Other Nodes



# of Links (type of connections)



ICPSR



4



U Iowa



4
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UW-Madison



3



Norwegian Social Science Data Archive



3



Types of connections: Most connections were collaborator (12) or data provider (7) connections. Roper Center had 4 collaborator links in this period. ICPSR and University of Connecticut had 3 each. U Iowa had the highest number of data provider links (4) indicating that it participated in the exchange of data. International: The one international connection described during this period was between ICPSR (USA) and the Australian Consortium for Social and Political Research Incorporated and the Australian National University (Australia) Network: Figure 1 depicts clusters of interlinked organizations and gaps between the clustered groups. It names nodes with more than three links. The largest cluster, indicated in green, includes a links between the University of Iowa, ICPSR and the University of Wisconsin Madison. ICPSR and UW-Madison provided data to Iowa. The international link between ICPSR and the Australian Consortium for Social and Political Research is seen in the two right-hand links coming off ICPSR, but not connecting to anything else. Figure 1: 1976-1982 Network Graph



The black shape highlights an insular triangle of collaborations between Williams College, Yale University, and the University of Connecticut, representing activity related to the development of the Roper Center for Public Opinion.
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The red box highlights collaborations between the Norwegian Social Science Data Services, located in Bergen Norway, the University of Bergen and funding from the European Consortium for Political Research. Lack of connections: In this period we do not see any US/Europe connections. Moreover, we do not see connections between the Roper project (black box) and the larger green interconnected network of SSDAs in the US.



Period 2: 1983-1987 At the time of analysis, we did not have copies of 1993 Volume 7 issue 1 or 2. We will be adding these issues, but based on review of tables of contents we do not expect them to impact our analysis. IASSIST sponsored 5 conferences during this period: It was held twice in the US, twice in Canada, and one in the Netherlands (1985). The 1983-1987 period showed a growth in links (N=52). Degree of Influence: In this period, ICPSR had the highest number of links (5) followed by Rand Corporation and NORC (4 each), and US Census (3). Table 2: 1983-1987 Number and Type of Connections



1983-1987: Institution with the Highest Number Of Links To Other Nodes



# of Links



ICPSR



5



Rand Corporation



4



NORC



4



US Census



3



Types of Connections: This period included 14 collaboration links. No institution stood out as having more than 2 collaboration links. We found 29 data provider links. US Census had 6 data provider links and NORC had 5. International: This period included 2 reports of international projects. Both involved the Danish Data Archives as the hub for projects with CESSDA and the ACCESS projects, and as having a relationship with Odense University. Network: Figure 2 below highlights clusters of interlinked organizations and gaps between the clustered groups, and it names nodes with more than three links. The purple shape highlights the international links between the Danish Data Archives, Odense, CESSDA, the ACCESS project and the European Economic Commission as a funder. The blue box shows the ICPSR as a spoke in a wheel of US collaborating institutions and data providing relationships. Rand also acts as a hub, with funding relationships to three other nodes and collaborating with ICPSR. The red box shows a cluster of US relationships between the National Opinion Research Center (NORC), two US government agencies
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(US Department of Labor, the US Census Bureau), and to the Ohio State University’s Center for Human Resource Research.



Figure 2: 1983-1987 Social Network Graph



The graph shows two hubs that stand alone. In the lower left corner, the National Archives and Records Administration (NARA) in the US provided data to and collaborated with the National Center for Health Statistics, the US Public Health Service, and the National Technical Information Service. In the lower right corner, Edinburgh University collaborated with the Edinburgh Regional Computing Center, and Edinburgh University Library, and provided data to England and Wales Department of Geography. Lack of connections: While the first time period included a US-Australia link, the 1983-1987 period does not show any US-international links. Further, even within the US, there is no interconnection between the ICPSR activities (blue box) and the OSU/NORC/federal agencies activities (red box). Roper Center relationships, which appeared in Figure 1, do not appear in Figure 2. There are no bridges in the clusters in Figure 2.



Period 3: 1988-1992 Degree of Influence: In the 1988-1992 period, the International Social Survey Programme (ISSP) had the highest number of links followed by UW-Madison and University of Illinois Urbana-Champaign (UIUC). ICPSR, the most connected node in the prior two time periods dropped to only 2 links in this period. This period saw a burst of links associated with the East Asian Business and Development Research Archive (6). IASSIST sponsored 5 conferences in this period: Three times in the US and twice in Canada (Edmonton, Alberta hosted the 1990 and 1991). The location at Alberta likely encouraged the higher
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number of links associated with Alberta (5). Most of the UW-Madison links in this period stem from one project – the Wisconsin Longitudinal Survey. Table 3: 1988-1992 Number and Type of Connections



1988-1992: Institution with the Highest Number Of Links To Other Nodes



# of Links



International Social Survey Programme



13



UW Madison



9



University of Illinois Urbana-Champaign



7



East Asian Business and Development Research Archive (EABAD)



6



University of Alberta



5



US Census



4



NSF



4



ICPSR



2



Type of Links: This period had 34 collaborating links and 26 data provider links. The ISSP project had 12 collaboration links stemming from the highly collaborative nature of its project. University of Illinois Urbana-Champaign had 6 collaborator links. University of Alberta had the most data provider links (5) and US Census had 3 data provider links. International: The number of international links in the 1988-1992 period jumped to 26. Denmark has the highest number of international links (13) because of the Norway based ISSP project, which collaborates data collection across a number of nations. The US had 11 international links. Germany had 6 international links due to a UK Economic and Social Research Council (ESRC) funded project with the University of Mannheim in Germany, the University of Amsterdam, and Hunter College CUNY. This project employed data from the European Consortium on Political Research (ECPR). This is depicted as the white cluster in Figure 3. Of note, this period also included relationships with several Asian institutions that do not appear in other time periods. The East Asian Business and Development Research Archive (EABAD) at UC Berkeley was in a data providing relationship with four Asian institutions. Figure 3 depicts this relationship in the upper right corner with the EABAD marked as a hub. Network: Figure three shows the network patterns of links in the 1988-1992 period. The graph shows three large interlinked clusters. Figure 3: 1988-1992 Network Graph
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The red cluster shows an international cluster, including nodes from all over the world. The ISSP project is a major hub in the network, but the relationships extend beyond the ISSP. UW-Madison also acted as a hub reporting multiple sources of funding for its Wisconsin Longitudinal Study (lower left). The UIUC hub in the upper right corner stemmed from one article describing the Data Development for International Research Project. University of Alberta’s links stemmed from projects described in three different IQ articles. The white cluster in the middle of the network depicts the international UK Economic and Social Research Council (ESRC) funded project described above. The blue clusters are simple hubs around the US Census Bureau and the Budapest Social Science Informatics Center (BSSIC). The Census hub stems from two papers describing Census in data provider relationships with three US universities. The BSSIC hub stems from one paper describing an international project with BSSIC in data provider relationships with CESSDA and IFDO, and a collaborative relationship with the Hungarian Social Science Information Center. Bridges: Within the large red cluster, one can see several sub-clusters interconnected through only one bridge. For example, NORC is a bridge in both data provider and collaborator relationships. ANU is a collaborator bridge, ICPSR is a data provider bridge and both NSF and the ESRC act as funding bridges. Lack of connections: UKDA does not appear prominently in the graph for this period. ICPSR was connecting to Australia and Canada, but not to Europe.



Period 4: 1993-1997 Degree of Influence: University of Minnesota, the University of Manchester, and the British Economic and Social Research Council (ESRC) each had 7 links in the 1993-1997 period. The Zentralarchiv fur Empirische Sozialforschung (ZA) had 6 links. IASSIST sponsored 5 conferences during this period: Edinborough (1993), San Francisco (1994), Québec (1995), Minneapolis(1996), and Odense Denmark (1997). Table 4: Institutions with the Most Relationships 1993-1997
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1993-1997: Institution with the Highest Number Of Links To Other Nodes



# of Links



University of Minnesota



7



British Economic and Social Research Council (funder)



7



University of Manchester



7



Zentralarchiv fur Empirische Sozialforschung (ZA) University of Colgne



6



ICPSR



3



Type of Links: The 1993-1997 period saw 49 collaborative links and 26 data provider links. University of Bristol and University of Minnesota had the highest number of collaborative links (6 each). The ESRC, Integrated Library and Survey-data Extraction Service (ILSES), and University of Essex had 4 each. The nodes with the highest number of data provider links included the US Census Office, UC Davis, and the Register of Sasines (4 each). International: This period had 22 international relationships. Germany was involved in 9 relationships, the Netherlands 8, the UK 7, and the US had 5 international relationships. Figure 4: 1993-1997 Network Graph



Network: The green box shows a large cluster of UK interconnected nodes marked with the green box. These stem from three separate papers published in 1993, 1995 and 1997. The top blue cluster depicts relationships of a large collaborative project from the University of Minnesota that was reported in 1996, the same year as the Minnesota conference. The large red cluster describes a variety of interconnected projects. The bottom part of the cluster is largely US projects or institutions. For example, the UC Davis hub in the red cluster stems from a project description published in 1994 (same year as the San Francisco conference). The ZA at University of Cologne acts as a bridge to European nodes at the top of the cluster. The ZA bridges 9/17



based on collaborative relationships with ICPSR on the US side and collaborative relationships with both the Swedish Social Science Data Service (SSSDS) and the Integrated Library and Survey-Data Extraction Service (ILSES) project. Bridges: In the green cluster, the ESRC acts as a bridge between the other cluster members. Essex, Manchester and Bristol only connect via the ESRC. In the red cluster, ICPSR acts as a bridge between US institutions (UC Davis, US Census, Missouri, SSDAN at Michigan) and European institutions (ZA, Swedish Social Science Data Service, ILSES) Lack of Connections: In the graph, the green UK grouping is mostly isolated from the US except for a data provider connection with the US Census. The graph includes three non-connected hubs at University of Minnesota, Loughborough University of Technology (LTU) and Statistics Netherlands. Connections in large clusters are very dependent on bridges. If one removes the ESRC bridge in the green cluster, there are no connections between Manchester, Essex and Bristol. If one removes the US Census node in the red cluster, there are no direct connections between SSDAN, Missouri and UC Davis.



Period 5: 1998-2002 IASSIST sponsored 5 conferences in this period: Three US venues (New Haven 1998, Chicago 2000, Storrs 2002), Toronto in 1999 and Amsterdam in 2001. Degree of Influence: In this period, the Czech Academy of Sciences had 10 links, University of Essex and the UKDA had 8 links, the Conference of Rectors and Principals of Quebec Universities (CREPUQ) had 6 links and JISC, the UC System and UC Davis had 5 links each. Table 5: 1998-2002 Number and Type of Connections Table 5: Institutions with the Most Relationships 1976-2002



1998-2002: Institution with the Highest Number Of Links To Other Nodes



# of Links



Czech Academy of Sciences



10



University of Essex



8



UKDA (located at Essex)



8



Conference of Rectors and Principals of Quebec Universities (CREPUQ)



6



Joint Information Systems Committee (UK) (funder)



5



University of California System



5



UC Davis (part of University of California System)



5
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Type of Links: The 1998-2002 period saw 55 collaborative links and 23 data provider links. Of institutions with the most collaboration links, Czech Academy of Sciences had 9, and the ZA had 6. The UKDA and University of Ljubjana had the most data provider relationships with 3 each. International: This period saw 24 international relationships. Germany had 11 international links, and the Czech Republic 9. We found only 4 US-international links. Network: The 1998-2002 time period shows five clusters. Unusual within this analysis, the green cluster represents California institutions entirely interconnected by financing. The red cluster is a Eastern European block of collaborating governmental and academic institutions who submitted papers when the IASSIST conference was held in Amsterdam in 2001. Most of the connections are collaborations, although Univeristy of Lubljana is also in many data provision relationships. The purple cluster represents mostly UK institutions. In this cluster we see a directly link between Manchester and Essex/UKDA. Figure 5: 1998-2002 Network Graph



The orange cluster is mainly from Canada but includes a data provider link to ICPSR. There are numerous indirect relationships between Univeristy of Quebec and Conference of Rectors and Principals of Quebec Universities (CREPUQ), but nothing direct. The blue cluster shows a hub related to the Sociometrics Corporation, a commercial data library, and its relationships with various government agencies to provide public access to data. Lack of Connections: The decline in US-international relationships in this period is striking. The only US-international relationship visibile in the network graph is the indirect link between ICPSR and the orange Canadian cluster.



Summary Discussion
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In this section we combine the data from the five periods into one large 1976-2002 data set to answer the paper’s research questions. Research Question 1: Which institutions appearing in IQ articles from 1976-2002 have the most links to other institutions? Each five year period had a high degree of variance in terms of which institutions had the most links. Combining link data from all periods, and removing funders as nodes, the ISSP project has the highest number of links (17). The US Census Bureau and ICPSR are second with 16 links each. Essex University in the UK has 15 links, but the UK Data Archive (located at Essex) has an additional 8 links. If one combines these, then Essex/UKDA have a total of 23 links. This combination would make Essex/UKDA the most linked to organization in the study period. Table 6: Institutions with the Most Relationships 1976-2002 (no funders)



Overall 1976-2002: Institution with the Highest Number Of Links To Other Nodes



# of Links



International Social Survey Program (ISSP)



17



US Bureau of the Census (USA)



16



Inter-University Consortium for Political and Social Research (ICPSR) USA



16



University of Essex UK



15



University of Wisconsin-Madison USA



13



University of California Davis USA



10



Zentralarchiv fur Empirische Sozialforschung (ZA) Germany University of Cologne



10



National Opinion Research Center (NORC) USA



9



University of Manchester UK



9



UK Data Archive (University of Essex)



8



University of Edinburgh UK



8



University of Minnesota USA



8



In terms of funders, the data included a large number of funder links (93 total) and a large number of funders with only one funding link in the data set. The funders with the highest number of links include JISC with 9 links, and ESRC and the Library of California/California Digital Library with 6 links each. NSF had five links and the European Commission had 4. Funding is restricted by geography, so not surprisingly, JISC had links to only UK institutions, the NSF only had funding links to US
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institutions, and the California funders funded California projects. Interestingly, the ESRC funded projects that had links beyond the UK including links to the US, the Netherlands and Germany.



Research Question 2: What types of relationships are most common over time? Table 4 summarizes the relationship type data from the five time periods. It should that IQ articles more commonly described data provider links in the 1983-1987 period, but after that point, collaboration links have always been more common. The larger number of collaborator relationships is partly explained by the fact that collaboration relationships between institutions include relationships between author’s home institutions, regardless of whether than institution provided any further assistance. The number of data provider relationships has described in five year periods has remained in the 20’s for all time periods. The number of funding relationships described has risen from 1976-2002 as has the number of collaborator links. Table 7: Relationship Types Over Time



Time Period



# Collaborator Links



# Data Provider Links



# Funder Links



1976-1982



12



7



1



1983-1987



14



29



9



1988-1992



34



26



18



1993-1997



49



26



14



1998-2002



55



23



51



Research Question 3: To what degree are international relationships represented in IQ articles? Figure 6 below depicts the number of international relationships described in IQ articles by year. Figure 6: International Relationships Over Time
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Number of International Relationships by Year 18 16 14 12 10 8 6 4 2



1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002



0



The degree to which IQ articles reflected international relationships varied greatly from year to year. A large number of years show no international relationships, but one can see clusters of international relationships from 1987-1990, 1995-1998 and in 2000. One sub question we asked was whether having IASSIST conferences in Europe increased the number of international relationships represented in IQ articles. Of 28 IASSIST conferences during this period, 14 were held in the US, 8 in Canada and 7 in Europe (including Edinburgh). The years in which the main IASSIST conference was held in Europe included: 1981, 1985, 1993, 1997, and 2001. Comparing Figure 4 with conference location dates, one cannot see a direct relationship European conference location years and number of international relationships as represented in IQ. The years 1985 and 1993, when IASSIST was held in Amsterdam and Edinburgh, included no papers showing international relationships. But 1997 and 2001, years when IASSIST was held in Odense and Amsterdam, do show spikes in international relationships. But, other years (e.g., 1988 – conference location Washington DC) also show spikes in international relationships. There is also no correlation between international relationships and years where the conference theme focused on international relationships (1979, 1980, 1990, 1991) Research Question 4: Looking at relationships over time, what gaps in the relationships between institutions stand out? The standard narrative of IASSIST, like other organizations, tends to emphasize the positive – representing successful relationships and downplaying uncertainty and competition involved in trying to build the technology, funding, expertise, and client base for a research infrastructure. This is not unique to IASSIST, but stems from the nature of publication (we tend to want to talk about successes) and the fact that history tends to be written by those who have remained viable actors in a field rather than those whose projects have ended and who have moved on to other endeavors. Because one goal of our project is to uncover the uncertainty, competition and discord in the SSDA field, we also examined the network graphs for gaps in relationships. The gaps do not necessarily equate to competition or discord, but they can suggest areas for further investigation. We note the following gaps in the network analysis data:
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1. The relationships depicted via IQ are skewed to Europe and North America – the data included one example of a project involving Asian partners, and a few early projects involving Australia. There is no data about South America or Africa. Further, even within Europe, the participation is skewed heavily toward Northern Europe. One might have expected to see more about projects involving southern Europe in the 80s/90s to capture post dictatorship data of Greece, Portugal, or Spain. Eastern Europe is also limited. The high prevalence of Czech links is surprising. 2. The number of US-UK links is small. We found no examples of relationships between major data archive institutions in the US and the UK such as ICPSR and UKDA or Manchester. USAustralia links are also limited to the 1980s. 3. Leaving out funders, the majority of highly linked nodes are at universities (Rand and ISSP are exceptions). National academies, libraries or archives (outside the Czech National Academies) did not emerge as highly linked nodes for collaboration. Standards bodies such as ISO did not appear as nodes. 4. Certain nodes disappear never to reappear, suggesting that institutions appear, but then move out of the IASSIST community. For example Odense University, the Roper Center and the Australian National University appear, but then drop completely out of the data set. This may be due to funding situations limiting participation, or it may be that alternative professional organizations exist that attract the attention of these former IASSIST nodes. Another sub-question we asked ourselves was whether US institutions participated in international relationships any more or less than other nations’ institutions as represented in the IQ data. The US had a total of 19 international relationships in the IQ data. US institutions’ relationships with nonUS institutions were sporadic. Fifteen of the 27 years between 1976 and 2002 had no USinternational collaborations. US-International collaborations tended to cluster in the periods of 1982, and then a large gap until 1988-1990, and then another gap until 1995-1999. The data for other nations (e.g., Germany, Canada, UK) was similarly sporadic, and no nation shows very consistent international relationships in this period. To compare totals: Germany had a total of 25 international relationships, the UK had 8, Canada had 5 represented in IQ data. Denmark has 20 but most of these stem from the ISSP project and cluster in 1988. The majority of US international relationships have been with other English speaking nations: Most commonly Canada (4 relationships), and Australia (2 relationships but both very old). Of note, the data we analyzed captured only one US-UK relationship in 1995 between University of Essex and the University of Virginia. The US had two collaborations with Germany in 1990 (U Mannheim and Hunter College) and 1997 (ZA and ICPSR). One-off non-English speaking collaborations have involved: Taiwan, Hong Kong, South Korea, the Netherlands, Estonia and Slovenia. Research Question 5: To what extent are highly linked institutions interlinked with each other? We took the institutions with the most relationships from Table 4 and looked to see to what degree they had relationships with each other versus relationships with other nodes. Table 6 shows that highly connected institutions are mostly linking with non-highly connected nodes. The ZA in Germany had 30% of its relationships with other highly connected institutions from Table 4. University of Minnesota, the US Census Bureau and ICPSR had 25 percent of their connections with
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other nodes from Table 4. This suggests that highly connected nodes are mostly serving as hubs, linking outwards toward less connected nodes. Table 8: Percent Inteconnection of Relationships Among Most Connected Nodes



Top Linked Institutions



% Links with other top linked institutions



# Links to Other Top Linked Institutions



Total Links



Zentralarchiv fur Empirische Sozialforschung (ZA) Germany



30



3



10



University of Minnesota USA



25



2



8



US Bureau of the Census



25



4



16



Inter-University Consortium for Political and Social Research (ICPSR) USA



25



4



16



International Social Survey Program (ISSP)



24



4



17



University of Wisconsin-Madison USA



23



3



13



National Opinion Research Center (NORC) USA



22



2



9



University of Manchester UK



22



2



9



University of California Davis USA



20



2



10



University of Essex UK/UK Data Archive (combined)



4



1



8+15 (23)



University of Edinburgh UK



0



0



8



Statement of limitations: The data generated by this social network analysis provide one limited view of collaboration between SSDA. Because the data set stems from articles published in IQ, the data cannot represent the many collaborations that were never described in IQ. Further, we know that certain types of relationships may be important, but not considered worthy of an IQ article. For example, renewing a contract with a major partner may be very important, but because it is not a new project, it may not merit a write-up in IQ. But, because IQ is the publication of record of the IASSIST organization, one can argue that the most important and innovative relationships would likely be included because IASSIST members would seek to share information about their projects with other members. While the data set of relationships is incomplete, it is still representative of the most innovative and noteworthy relationships in the study period.
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It is much more difficult to draw conclusions about lack of collaboration or competition from this data set. To learn more about lack of collaboration and competition between SSDA, we plan to rely more on historical documentation from case studies of individual SSDA. In summary, this paper has described inter organizational relationships among SSDA, funders and partner institutions from 1976-2002 as depicted in articles published in IASSIST Quarterly. As one component of a larger study about the history of social science data archives (SSDA) and the field of social science data archiving, the data provides an important broad view of interactions, and lack of interactions, among data archives in the shaping of a field.



References Hansen, Derek L; Shneiderman, B.; Smith, Marc A. (2011) ‘Analyzing social media networks with NodeXL insights from a connected world’ Morgan Kaufmann, Burlington, Mass. Heim (McCook), Kathleen (1980) ‘Social Science Data Archives: A User Study’ Unpublished Dissertation, University of Wisconsin-Madison. NodeXL website ‘NodeXL: Network Overview, Discovery and Exploration for Excel’ (Available at http://nodexl.codeplex.com/) O’Neill Adams, Margaret (2006, Fall) ‘The origins and early years of IASSIST’ IASSIST Quarterly, p 514.



End-notes 1



This project has been supported by a research grant from the Alfred P. Sloan Foundation, the University of Wisconsin Graduate School and the American Society for Information Science and Technology History Fund. 2



We will add 2002-2014 data later this summer.



3



We found some confusing issue numbering around 1995. For example articles that referenced the 1995 conference were listed as being published in 1994.



4



Where there were more than 2 authors, all authors’ institutions were listed as collaborating with one-another. When one author was associated with multiple institutions, each institution was listed as having all the relationships referenced in the article. However, they were not listed as collaborating with each other.
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