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Abstract
Statistics Canada has, over the past few years, developed, tested and implemented a responsive collection design (RCD) strategy for computer-assisted telephone interview (CATI) household surveys. This includes the plans, tools and strategies used to monitor and manage the RCD surveys. More recently, the agency has developed a generic electronic questionnaire (EQ) platform to enable web-based and multi-mode data-collection strategies, answering respondent demand for more convenient electronic self-reporting modes and adapting to rapidly changing technology. The main objective of this research is to identify and investigate a series of potential RCD interventions that can achieve more diverse RCD objectives. The paper introduces RCD, and provides an overview of RCD strategies that have been used to date for CATI surveys. The next sections present the agency’s current multi-mode RCD objectives, and describe the main factors affecting the choice of RCD strategy in a multi-mode environment. Finally, this paper proposes a series of potential RCD interventions that can produce one or more of the following: improve response rates, improve sample representativeness, reduce cost within a multi-mode framework that includes the EQ web-based mode.
1.0   Introduction
RCD is an adaptive data-collection approach that uses information available, both before and during data collection, to adjust the collection strategy for the remaining cases. In practice, the RCD approach monitors and analyzes collection progress against a predetermined set of indicators. This is done for two purposes: to identify critical data-collection milestones that require significant changes to the collection approach (including changing data-collection mode), and to adjust collection strategies to make the most efficient use of remaining resources. In the RCD context, control of the data-collection process is not determined solely by a desire to maximize the response rate or to reduce costs. Many other considerations come into play when determining which aspects of data collection to adjust and how to adjust them. These include quality, productivity, the response propensity of in-progress cases, the collection mode and competition with other surveys for collection resources. 
1.1  Overview of RCD strategy for CATI surveys
Figure 1 presents an overview of the RCD strategy for two CATI social surveys: Households and the Environment Survey, in 2009 (Laflamme and Karaganis, 2010) and in 2011; and the Survey of Labour and Income Dynamics (SLID) in 2010 (Tabuchi et al.), 2011 and 2012 (Laflamme 2012). 
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Figure 1  RCD strategy 
The first phase, planning, occurs before data collection starts. During planning, data-collection activities and strategies are developed and tested for the other three phases, including the development of propensity models. The second phase, initial collection, includes the first portion of the data-collection process, from the collection start date until Statistics Canada determines when RCD Phase 1 should begin. An intermediate cap on calls has also been introduced to avoid cases reaching the cap before the last data collection phase. During this initial collection phase, many key indicators of the quality, productivity, cost and responding potential of in-progress cases are closely monitored to identify when the next RCD phase should be initiated. The third phase (RCD Phase 1) categorizes and prioritizes in-progress cases using information available before collection begins and paradata accumulated during collection. The objective is to improve overall response rates. During this phase, monitoring of key indicators continues. In particular, the sample representativeness indicator provides information on the variability of response rates between domains of interest to help determine when the last phase should begin. The last phase, RCD Phase 2, aims to reduce the variance of response rates between the domains of interest, improving sample representativeness by targeting cases that belong to the domains with lower response rates. 
2.0  Research objectives

The following phases help determine the scope of the RCD investigations for web-based and multi-mode surveys:
Phase 1
Determine the RCD objectives for multi-mode surveys.
Identify factors that affect the choice of RCD strategy.
Identify potential interventions.
Propose an overall RCD strategy.
Assess the operational feasibility of RCD strategies for web-based and multi-mode surveys.
Phase 2
Assess the impact and benefits of the new RCD strategy.
Phase 3
Adjust the RCD strategy for other multi-mode surveys.
The rest of this section examines potential RCD objectives in more detail, and describes some of the key factors to consider in selecting an RCD strategy for multi-mode surveys.

2.1  RCD objectives for multi-mode surveys

It is important to determine the RCD objectives in a web-based and multi-mode context before planning for the RCD strategy. The potential objectives may be
· improve overall response rate for a given cost 
· implicit objectives: reduce the number of attempts to reach respondents and to gain their co-operation, reduce the ‘time per unit’(TPU), and improve refusal conversion rate
· reduce cost for a given overall response rate

· implicit objectives: increase EQ take-up rate, build in mechanism to stop collection, plan for cost reduction at the beginning of the survey, develop tools to adjust/reduce interviewer staffing levels
· improve sample representativeness
· by domain of interest

· more uniform response rates by domain (reduce variability of non-response adjustment factors)

· by mode of collection (EQ, CATI) and domain of interest, especially if mode of collection is used for non-response adjustment or weighting

· improve both response rate and representativeness.
Often, many RCD approaches could result in ‘conflicting’ objectives, i.e., increasing overall response rate and sample representativeness at the same time.
2.2  Factors affecting the choice of RCD strategy

Many factors must be considered when choosing RCD approaches in either a single- or multi-mode context: 

· RCD objectives, survey topics and duration of collection period
· sample design (e.g., type of frame(s), target population, oversampling of certain groups)

· data-collection strategy features; e.g., cap on calls, time slice, Z-group (vary by survey)

· differential cost associated with different follow-up strategies (email, telephone)

· availability of the information prior to collection (e.g., paradata from previous cycles) 

· availability (and timeliness) of paradata during the collection period
· respondent-related factors (e.g., number of acceptable follow-ups)
· practical considerations, such as technical limitations and communication channels

The proposed RCD strategy should be operationally viable, relatively simple, transparent for Statistics Canada regional offices, cost-effective and low-risk to avoid negative effects on the quality of the data and the resulting estimates.
3.0 Web-based and multi-mode surveys
So far, two web-based and multi-mode social surveys were conducted for the General Social Survey (GSS), GSS26EQ and GSS27-Social Identity (SI) pilots. The EQ pilot test for the Labour Force Survey (LFS) ran for four months from March 2013. Briefly described are the sample design and collection strategy used for the GSS27 pilot. 
The GSS27-SI is a cross-sectional pilot survey (n~3,815) that randomly selects households from two frames: dwelling with phone, and telephone frames. Once respondents were contacted over the phone, they were interviewed for the entry part of the survey, including the household roster. One household member, aged 15 or older, was selected and offered the opportunity to complete the online questionnaire. When the respondent agreed, they were asked to provide an email address. CATI interviews were conducted for respondents who did not receive an EQ offer and for those who refused to complete the EQ. Reminders were sent by email to those who did not complete the EQ within a few days. CATI non-response follow-up was performed with EQ non-respondents. Figure 2 presents the data-collection flow used for the GSS27 pilot. 
Figure 2  GSS27-SI pilot data-collection flow
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Figure 3:  More detailed collection progress for GSS27 

[image: image2.emf]Accept 

EQ

Complete 

EQ-1

Complete        

EQ-2

Complete  

EQ-3

Complete CATI-0 

(after NRFU)

Complete 

Roster

EQ 

offer

EQ NR 

EQ NR          

(CATI NRFU)

EQ NR    

(CATI NRFU)

NR CATI          

(After NRFU)

Refuse 

EQ**

Complete 

CATI-1

Complete       

CATI-2

Complete CATI-3 

(After NRFU)

Initial Roster

CATI NR CATI NR CATI NRFU

NR CATI          

(After NRFU)

Sample incomplete

Complete 

CATI-4

Complete          

CATI-5

Complete CATI-6 

(After NRFU)

Out-of-

scope

No EQ 

offer*

CATI NR CATI NR CATI NRFU

NR CATI          

(After NRFU)

RCD - phase 1 Initial Collection (CATI/Web) RCD - phase 2


4.0  Potential interventions and RCD strategies
This section discusses potential RCD interventions and strategies that can be used for web-based and multi-mode surveys. In this document, it can be assumed that relevant active management tools needed to monitor the survey process and to make decision(s) are available. It can also be assumed that incentives and sub-sampling of non-respondents are not considered as potential options — at least for the moment. The proposed interventions refer to the general data-collection approach used for GSS27-SI pilot. Each potential intervention is linked to RCD objectives (Section 2.1), to the RCD strategy used for CATI surveys (Figure 1) and, as much as possible, to the collection process used for GSS27-SI pilot (Figure 2). Figure 3 integrates Figures 1 and 2 to provide a more detailed description of the collection process regarding possible RCD approaches.
4.1  Improving EQ sample representativeness

At this point in the process, all eligible respondents have received the EQ offer independently of their respondent profile. Depending on the sample design, type of frames used and the survey topic, the distribution of the characteristics (e.g., age, sex, geography) of cases that receive an EQ offer could already be very different from the target population at the early collection stage. Depending on the rate of take-up of the EQ offer, and the EQ submission rate, the distribution of the characteristics of EQ respondents can be even more different from the target population. In other words, the current approach aims to obtain as many EQ respondents as possible from the eligible cases, independent of the profile of these cases.
What are the possible implications? 
· We have almost no control of the EQ respondent sample, and no way to react to it. We can only expect to get what we get. According the current strategy, email reminders are the only ‘intervention’ used to convert non-response EQ cases to EQ responses after an EQ offer is accepted. Because email reminders are sent to all non-responding EQ cases, it can be assumed that the current objective is to simply increase overall EQ submission rate.
· At a certain point in the process, the total number of EQ respondents reaches a plateau — i.e., the probability of receiving additional EQs is low or even nil. The only viable intervention is CATI non-response follow-up. Given that the EQ respondent sample is almost stable at this point, improving sample representativeness in terms of both the data-collection mode (EQ versus CATI respondents) and respondent characteristics would be very difficult. However improving overall response rate, and response rate by domain of interest, is still possible using CATI and CATI non-response follow-up.
· This situation has no impact if we assume no mode effect and no adjustment based on collection mode. But if some surveys are intended to take into account the mode of collection as an additional non-response adjustment factor, this could have an important impact in introducing additional variability, especially if the non-response adjustment factor is widely variable across NR adjustment cells or domains. 
What type of RCD intervention can take place?

· Option 1: At the EQ offer stage, ‘control’ the EQ offer based on respondent characteristics and the expected submission rate by domains of interest. For example, in GSS27, the males aged 55 to 64 make up 11.2% of the resulting EQ respondent sample, but only 7.7% of the target population. An option is to randomly select, using a large sampling fraction, males aged 55 to 64 to be offered the EQ. However, females aged 15 to 24 represent only 4.4% of the resulting EQ sample, but 7.7% of the target population. Thus, all females aged 15 to 24 should receive an EQ offer. Fortunately, for both EQ pilots, comparing EQ respondent profiles with the target population characteristics did not indicate large differences. However, there is no guarantee that we will see the same phenomenon in other surveys, or even for future GSS surveys, given their different frames, sample designs and topics. Finally, special conditions also have to be considered for Option 1, e.g., when surveys oversample some specific population groups by design. 
· Option 2: At the EQ non-response stage (CATI non-response follow up) during RCD Phase 1, try to put some extra effort into cases that accept EQ but did not submit, and that belong to under-represented domains of interest in the corresponding EQ sample. Currently, email reminders are sent to all respondents who accepted the EQ but did not submit it. At a certain point, a decision was made to close the EQ application and start CATI non-response follow-up for the non-responding EQ cases. Before ending the EQ, one or two reminder calls could be made to non-responding EQ cases belonging to specific domains to convince them to complete the EQ or to improve the EQ sample representativeness. When the EQ application remains open for the whole data-collection period, those cases must be flagged for interviewers during the CATI non-response follow up to let them know that the EQ completion is prioritized for these cases. If Option 2 is retained, it must used in conjunction with Option 3 during RCD Phase 1.
4.2  Improve response rates and representativeness
The initial collection phase (Figure 3) can proceed as with the GSS27 pilot. During the initial collection phase, key indicators need to be closely monitored. These indicators will be assessed separately for each of the regional offices to identify when to initiate RCD Phase 1, since collection generally progresses at a different pace in each regional office. As for RCD CATI surveys, a series of parameters based on these key indicators can be used to identify these critical data-collection milestones to enable regional offices to determine the time to initiate RCD Phase 1.
What type of RCD intervention can take place?
· Option 3: During RCD Phase 1, paradata from previous cycles, if available, accumulated paradata (summaries of sequences of calls or calls for each case), sample-design information and roster information gathered during collection will be used to assign a response probability to each outstanding in-progress case after each collection day as is done with the RCD for CATI surveys. Cases with higher response probability scores have higher chances of being completed during the remaining data-collection period. The model would have to be developed and validated during the planning stage, using information from pilot studies or previous survey cycles. At the beginning of each day during the RCD Phase 1, all in-progress cases can be categorized and prioritized in the following way, based on the response probability and an analysis of the sequence of calls:
· The intermediate cap-on-calls group continued to be used until the end of this RCD Phase 1.
· The no-contact group consisted of all cases for which no contact had ever been made since the start of the collection period, excluding cases in the intermediate cap-on-calls group. 
· The high probability group consisted of a predetermined portion of the in-progress cases with the highest probability of completion, as assigned by the propensity model, excluding cases in the intermediate cap-on-calls and the no-contact groups. 
· The miscellaneous group consisted of all other outstanding cases that were not assigned to one of the first three groups. 

· One special group was created, at the end of RCD Phase 1, after significant effort was spent on in-progress cases to identify and review promising cases. These ‘promising’ in-progress cases have generally received a small number of calls. Regional offices are asked to determine if any extra effort would be required for these in-progress cases before RCD Phase 2.

The main idea behind the propensity model and the new grouping is to dynamically try to take into account all relevant information accumulated since the start of collection and to adopt as much as possible the best collection approach for each in-progress case at any given point. The implicit objective is to try to contact and gain co-operation from respondents — or to confirm a non-response —with fewer calls. Then, more effort can be invested in ‘more difficult’ cases, if the objective is to maximize the response rate. We could also pursue alternate objectives explored — for example, if the RCD objective is to reduce cost (see the discussion in Section 4.3).
· Option 4: During RCD Phase 1, intended to improve response rates, data quality, survey productivity and cost indicators, along with the response propensity of the outstanding cases and the representativeness indicator,
 can be monitored to determine when a regional office should initiate RCD Phase 2. Then, the decision to initiate the last phase can be based on the same factors/indicators as for RCD Phase 1 using different parameters and the representativeness indicator. In the multi-mode context, representativeness can be tracked by domain of interest only or by domain of interest and collection mode. As mentioned above, close to the end of the collection period, the EQ respondent sample reaches a plateau, and the only way to intervene is via CATI non-response follow-up. Given that the EQ respondent sample is almost ‘stable’, improving sample representativeness would be very difficult, especially if Option 1 and 2 are not used. However, improving overall representativeness, regardless of collection mode, is still possible using CATI and CATI non-response follow-up.

· Option 5: Additional RCD potential initiatives and features can also be used during RCD Phase 1 and RCD Phase 2 to contact and gain co-operation from the respondents or to confirm a non-response with less effort. These are some possible initiatives — some will need more research.

Caps on calls: Originally, caps on calls were implemented to reduce respondent burden and to make better use of available resources; they are now seen also as a way to reduce costs. In practice, however, time spent beyond the cap on calls is not automatically saved. When a case is capped on a given day, interviewers continue to work on the other available cases. If caps on calls are used to reduce costs, they would have to be linked at the interviewing staff level, like any cost-saving initiative. The interviewing effort has to be better aligned with the workload sample as well as the survey productivity expected to achieve cost savings.

Time slices: Ensuring that all calls are handled in the best possible manner, because of the limit on the number of calls. Time slices were implemented to ensure a better distribution of calls, at different periods of the day throughout the week, to increase the chances of contacting selected respondents. 
Caps on calls and time slices: Caps on calls, time slices, and respondent characteristics can be used together to take advantage of information available prior to collection and accumulated information since the beginning of the survey. For example, different and varied caps on calls and time-slice strategies can be used for population sub-groups. 
Respondent profile and characteristics: Different priorities and strategies can be based on respondent characteristics, such as the historical response profile at the initial phase and during RCD phases. 
· Force the first call to take place during the same time slice (time of day) as the previous interview. This was done for SLID in 2011. This could be an interesting feature to test for the LFS.
· Prioritize some types of cases at the beginning of the collection period and during more productive periods. For example, the LFS prioritizes ‘telephone first contact’ cases on the first Sunday of the month. More difficult cases (e.g., cases that required many calls during the previous month) should be prioritized to take advantage of the whole, if short, collection period. The respondent’s work status might also be a factor. It is more difficult to reach full-time working household members than non-working household members. In addition, hard-to-reach households should be contacted during more productive periods (e.g., weekends and evenings). Conversely, households in which a respondent is available during the day should not be interviewed evenings or weekends: this would be an inefficient use of resources. 

· Confirm non-response earlier. Based on sample household characteristics or historical responding patterns (e.g., non-response for the previous two collection months), a different cap on calls can be used for this low-response propensity or for expensive cases. 
· Use best-time-to-call information for the LFS. The LFS currently captures this information from respondents, but uses little or none of it.

4.3  Original and modified RCD strategies

Depending on the RCD objectives (Section 2.1), the RCD approach can be modified.
Original: Improving response rate and representativeness for a given cost
The original strategy refers to the proposed approach described above (Options 1 to 5). This approach aims to sequentially improve EQ representativeness, response rate and overall sample representativeness for the current survey cost. Time saved in not working on some cases, or in being more efficient with interview cases or confirming non-response, is not automatically accounted for. When a case is finalized on a given day, interviewers continue to work on other available cases, which means that the whole current collection budget is generally spent at the end of the collection period. 

Modified strategy – Version 1.0: Reducing cost for a given response rate and representativeness
This modified RCD strategy uses much the same approach, except that monitoring tools and mechanisms are required to decide when to stop collection or when to adjust the interviewing level and strategy during collection. This takes into account that households can be interviewed or cases finalized earlier in the process. In this scenario, we do not necessarily want to use all the time saved being more efficient to deal with the remaining in-progress cases, or potentially more difficult cases. Another strategy would be to plan for cost reduction from the beginning of the survey. If such mechanisms or plans are not used, cost savings would be very difficult to achieve.

Modified strategy – Version 2.0: Improve both response rate and representativeness
Instead of trying to improve successive response rates during RCD Phase 1 and representativeness during RCD Phase 2, we can try to simultaneously improve both response rates and representativeness in a single RCD phase. This was proposed by Beaumont et al. (2012). In practice, rather than simply take highest probability cases, we can decide, for example, to identify and select a larger proportion of high probability cases in domains for which response rates are lower. However, further work is needed to identify an operationally viable and efficient strategy to achieve this joint objective. 
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�. The representativeness indicator is defined as (1 - standard deviation of response rates between domains of interest).
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