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1. Background
The issue of nonresponse is important for statistical agencies, as it may determine the accuracy of produced estimates. However, it is empirically difficult to find the conditions that better discriminate between respondent and nonrespondent units. In addition, non response patterns may be linked to survey features (frame and sampling design, questionnaire and length, for example), what makes it more difficult to reach to general conclusions (Luiten and Cobben, 2010). 

In Eustat, we have already analyzed the response patterns in a particular household survey by using the information available in our Statistical Population Register (SPR). Even if the results are interesting and coherent with some other studies, the findings are very general (Iztueta et al., 2011). Now Eustat is consolidating the Socio Demographic Data base (SDB), a new source of auxiliary information to be updated annually. This data base contains additional socio demographic information for all the population, as the level of education, working status, household features, and so on.
The purpose of this paper is to re-examine propensity of response in light of these new variables. In particular we are interested in finding out if their contribution is relevant to predict response. For the research, we have chosen the Social Capital Survey (SCS) 2012. Its main target variable is the social network size of individuals. The survey design consists of a stratified sample of individuals according to: province, size of municipality and nationality. The initial size is 7,000 individuals of 15 year and over. For data collection, a sequential order of modes is followed, basically: internet (CAWI), telephone (CATI), face-to-face (PAPI) and mail. 

The survey uses a contact form to manage the field work. This source of information can be useful to improve the statistical models as well (Bates et al., 2002). In the contact form the outcome of the surveys are registered. According to definitions in Lynn et al. (2001), and in the theoretical order of the process, we obtain the following rates: Eligibility Rate: 95.9%, Contact Rate: 78.1, Cooperation Rate: 78.2 and Response Rate: 61.1%.
In our research, we start by applying a bivariate analysis of the auxiliary variables from the SPR, the SDB and some paradata (PD) for the three stages of the process: the response, the contact and the participation. This analysis gives a basic overview of the correlation between the response with the new variables (SDB and PD). 
Secondly, we apply a series of logistic regression models with this available information for each of the stages, response, contact and participation. The aim here is to see if new knwoledge is obtained in a multivariate setting. Finally, we draw some conclusions.
2. Auxiliary information and methodology
For our research we have linked the units of our survey to two sources of information, the Statistical Population Register and the Socio Demographic Data base. The available variables and values are listed in Table 1.
Table 1. Auxiliary information by source
	Source
	Variable
	Values

	SPR
	Province
	3 values: Araba, Bizkaia, Gipuzkoa

	SPR
	Municipality size
	Capital, 20.000-100.000 inhab, -20.000 inhab

	SPR
	Sample strata
	Municipality size * province * nationality

	SPR
	Gender
	Man, woman

	SPR
	Age group
	15-24, 25-34, 35-44, 45-54, 55-64, over  65

	SPR
	Family size
	1 member, 2, 3, 4 members or more

	SPR
	Nationality
	Nationals, non nationals

	SPR
	Place of birth
	Basque Country, rest of Spain, abroad

	SDB
	Level of studies
	Primary, Secondary, Professional, University

	SDB
	Employment status
	Working, Unemployed, inactive

	SDB
	Sector of economic activity
	4 sectors, 8 sectors (sector8)

	SDB
	Profession
	8 categories

	SDB
	Household surface
	< 60m2, 60-90m2, 90-120m2, 120m2 or more'

	SDB
	House building year
	<1900, 1900-1950, 1950-1960, 1960-1970, 1970-1980, 1980-1990, 1990-2000, > 2000

	PD
	Telephone number available
	Yes, No


 SPR: Statistical Population Register; SDB: Socio Demographic Data base, PD: Paradata

Logistic regression is used to explain three different levels: (i) response propensity in its general sense (that is, without making distinction between non-contacts and negatives); (ii) contact probability or propensity; and (iii) participation propensity (among contacted cases only).
3. Results and models
3.1. Bivariate analysis of the factors

In the first place we look at the response rates of the variables in Table 1 individually. In Figure 1 we show the response rates for the most relevant variables. 
In Table 2, for each of the stages (response, contact propensity and participation among contacted units) we compute Cramer’s V and odds-ratios against a suitably chosen reference category. Only the interesting ones are reported. We make a sensible choice between pairs od redundant variables, such as nationality and place of birth. 
This table shows that Cramer’s V is in general low, suggesting weak relations between factors and the three stages of response. The most notable exception is for variable “telephone” followed by “age” and “nationality”; and, in lesser degree: “famsize” for propensity of response; and “activity” and “sector8” for propensity of contact.
Figure 1. Response rates for the selection of most relevant auxiliary variables, Social Capital Survey 2012 (%).
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We find that:

· Response is higher for individuals with available telephone number (odds-ratio 11.080). This is mainly because probability of contact is much higher for those individuals (odds-ratio increases up to 13.527); and even participation is higher in this category (odds-ratio, 2.174).

· General response and propensity of contact are higher for oldest and youngest people, and lowest for the group between 25-34 years; however, participation is lower for older people (55 years or higher, odds-ratio < 0.5 when compared to the 25-34 year group).

· Nationals are more likely to respond and be contacted than non-nationals (odds-ratio 2.211 and 3.133). However this relation reverses in the case of participation, as non-nationals tend to participate more once contacted (odds-ratio 0.36 with 95% Wald confidence limits (0.203,0.655))

· Families with more members show higher propensity of response, contact and participation (odds-ratios close to 2)

· The unemployed tend to respond less and to be less contacted than the working individuals, although the odds-ratios are not low enough. They participate the same. 
Table 2. Bivariate associations between auxiliary variables and response, contact and participation. Cramer’s V and odds-ratios estimated from contingency tables
	
	Response
	Contact
	Participation

	Variable
	Cramer's V
	Odds-ratios
	Cramer's V
	Odds-ratios
	Cramer's V
	Odds-ratios

	nationality
	.1316
	Nationals vs Non-nationals: 2.211
	.1914
	Nationals vs Non-nationals: 3.133
	.0538
	Nationals vs Non-nationals: 0.364

	age
	.1203
	age 15-24 year vs 25-34 year: 1.910
age 55-64 year vs 25-34 year: 1.939
	.1949
	age 15-24 year vs 25-34 year: 2.030

age 65 or older vs 25-34 year: 3.095
	.1018
	age 65 or older vs 25-34 year: 0.334

age 55-64 year vs 25-34 year: 0.472

	famsize
	  .1005
	3 members vs 

1 member: 2.030

4 members vs 

1 member: 1.808
	.0915
	3 members vs 

1 member: 1.979
	.0700
	4 members vs 

1 member: 1.705

	byear
	.0654
	
	.0799
	
	.0519
	

	sector8
	.0519
	
	.1031
	
	.0436
	

	prof
	.0402
	
	.0930
	
	.0673
	Tech worker vs.

Non-cualified: 2.147

	activity
	.0392
	Unemployed vs Working: 0.700
	.1038
	Unemployed vs Working: 0.674
	.0397
	Unemployed vs Working: 0.972

	gender
	.0355
	Women vs Men: 1.157
	.0292
	Women vs Men: 1.136
	.0343
	Women vs Men: 1.286

	studies
	.0216
	
	.0791
	
	.0701
	

	prov
	.0191
	
	.0073
	
	.0559
	 

	munsize
	.019
	
	.0457
	
	.0419
	

	hsurface
	.019
	
	.0193
	
	.0352
	

	telephn
	.4584
	Yes vs No: 11.080
	.5171
	Yes vs No: 13.527
	.1101
	Yes vs No: 2.850


Only odds-ratios for variables with significant effect-size –odds-ratio equal or higher than 2 or equal or lower than 0.5– or with interest on the subject matter.
3.2. Models
In the models, the most relevant variables are introduced for each of the stages of the process: the final response, contact and participation. These variables are all come from the SPR. The SBD variables do not offer many correlates with the response process. The main results of the models are summarized in table 3, where the variables, the fit of the model and some results are shown. In general, the models fit is very low, as expected from the previous analysis. 

In the response model the main variables are gender, age, nationality and family size. The model is very weak (Nagelkerke R2= 0.0541). The odds-ratio in the model are very similar to the bivariate ones (table 2). The highest one is the nationality, as non nationals tend to respond less the nationals (Nationals vs. Non-nationals odds-ratio = 2.259). Introducing the variable telephone produces some changes: the model improves (Nagelkerke R2 = 0.2807) and some of the previous odds-ratios are not significative any more, particularly nationals (odds-ratio = 1.222). 
The contact model, including the telephone variable, has the best fit of all (Nagelkerke R2 = 0.3388). The telephone variable is the most important factor in this model and the nationality is not so relevant anymore. 
As for the participation models (both without and with telephone) the relations are weak, (Nagelkerke R2 = 0.0310 and 0.0593). For non-nationals the odds-ratio reverses (the CI is below 1) as compared to the response model. Although including the telephone does not increase the fit substantially, this variable has a moderate effect size (odds-ratio=3.475).

Table 3. Summary of models and results: variables, fit of the model (Nagelkerke R2 and c-value) and relevant odds-ratios estimates
	Response

	MODEL (Variables)
	Nagelkerke R2
	c-value
	Odds-Ratios 95% CI

	gender+age+nationality+famsize
	0.0541
	0.618
	Nationals vs. Non-nationals: (1.928,2.647)

	gender+age+nationality+famsize+ telephn
	0.2807
	0.748
	Telephn Yes vs No

(9.738,13.182)

	Contact

	MODEL (Variables)
	Nagelkerke R2
	c-value
	Odds-Ratios 95% CI

	gender+age+nationality+famsize+ telephn
	0.3388
	0.781
	Telephn Yes vs No

(10.179,13.551)

Nationals vs. Non-anationals:

(1.196,1.754)

	Participation

	MODEL (Variables)
	Nagelkerke R2
	c-value
	Odds-Ratios 95% CI

	gender+age+nationality
	0.0310
	0.621
	Nationals vs. Non-nationals (0.268,0.885)

	gender+age+nationality+

telephn
	0.0593
	0.653
	Nationals vs. Non-nationals (0.211,0.709)

Telephn Yes vs No

(2.557,4.723)


4. Summary and conclusions

When it comes to explaining the different dimensions of response, all the relevant variables come from the Statistic Population Register, and the new variables coming from the Socio Demographic Data base do not seem to be of much help.

The variables with highest explanatory value are: nationality, age, family size (for both response and contact) and gender (statistically significant, although with low effect size). When the telephone variable is included, the fit of the models increases. Particularly interesting is that nationality looses relevancy when telephone is included, meaning that the low response among non-nationals is due to lack of available telephone number. 
What is more, the relation of nationality is reversed in the participation model, as non nationals tend to refuse less. The same seems to happen among the oldest people, in the opposite direction, as they tend to refuse more. Additionally, having a telephone number seems to be of help not only to increase probability of contact but also participation rates. 
To end with, with our auxiliary information the best predicted dimension of response process is contact, mainly due to the available paradata.
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