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Presenter
Presentation Notes
In this presentation we will discuss how the Census Bureau is employing an enterprise architectural approach to deliver Adaptive Survey Design capabilities. This approach will help develop systems that provide survey lifecycle capabilities on shared platforms across surveys and censuses.



Adaptive Design Elements 

• A tailored and dynamic approach to case 
management in data collection 

• Uses auxiliary frame data, paradata and 
response data to guide contact approaches 
and resource allocation 

• Employs a centralized system for controlling 
multiple data collection modes 
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Data Resources for  
Adaptive Design 

• Frame data: e.g. type of structure, block group 
demographic statistics, alternative modes, 
(previous response data) 

• Paradata:  contact history (effort and response 
propensity), interviewer observations, time and 
travel, progress, Web survey metrics 

• Response data:  Current estimates for key 
variables 

• Quality metrics -> sample balance, response rate, 
stability/quality of estimates 
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Tailored and Dynamic  
Case Management 

• Prioritize cases (e.g. NSCG, 2013 Census Test) 
• Prioritize modes (e.g.NSCG) 
• Shift priorities with experience (e.g. NSCG, 

2013 Census Test) 
• Subsample open cases (e.g. Econ Census) 
• Stop data collection (e.g. NHIS) 
• Faster provision of data (e.g. NSCG) 
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What Does it Take to be Adaptive? 

• An organizational mandate to 
“prove in” adaptive approaches to 
data collection 

• An understanding of the elemental 
capabilities required 

• An architectural approach 
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Organizational Mandate 
Census Bureau Example 
1. Established a Center with the primary responsibility for 

researching and implementing Adaptive Design for the 
enterprise 

2. Staffed the new Center for Adaptive Design (CAD) with 
motivated representatives from each Directorate (Decennial, 
Demographic, Economic, Information Technology) 

3. Inserted Adaptive Design goals in key strategic documents 
4. Insisted that the CAD be a combined effort of Statistical 

Methodology and IT Enterprise Architecture 
5. Robert Groves and John Thompson 
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Architectural Approach 
• Work with Standards (common 

conceptual frameworks) 
 

• Create a solution architecture 
 

• Create a Program Roadmap  
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Presenter
Presentation Notes
What is a Solution Architecture? It is a document that explains: 1) Business goals, target capabilities, scope, and methodology; 2) Current state environment and business challenges that drove the need for a solution; 3)Program-level requirements; and 4) Proposed conceptual end state description.What is a Program Roadmap? It is a document that describes the transition plan for the to achieve an end state vision.  Specifically, it documents the transition strategy, high-level sequencing plan, and descriptions of transition (“baseline”) architectures.Architectural StandardsThe Common Statistical Production Architecture (CSPA)The Generic Statistical Information Model (GSIM) and the Generic Statistical Business Process Model (GSBPM)Standard Data and Metadata Exchange (SDMX)The Data Documentation Initiative (DDI)



Challenges 
• Accidental Architecture1 

 
 
 
 
 
 
 
 
 
 
 8 

1  Source: Fostering Interoperability in Official Statistics: Common Statistical Production Architecture (UNECE, 2013) 

Presenter
Presentation Notes
 Historically, statistical organizations have developed their own business processes and IT-systems for producing statistical products. Therefore, although the products and the processes conceptually are very similar, the individual solutions are not (as represented by the different shapes in Figure 1). Every technical solution was built for a very specific purpose with little regard for ability to share information with other adjacent applications in the statistical cycle and with limited ability to handle similar but slightly different processes and tasks. This can be referred to as 'accidental architecture' as the process and solutions were not designed from a holistic view.  (1  Source: Fostering Interoperability in Official Statistics: Common Statistical Production Architecture (UNECE, 2013))



Challenges 
• This is what Accidental Architecture looks like at Census: 
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Presenter
Presentation Notes
In 2015 we put into production a Multi Mode Operational Control System AKA Maestro to control all data collection workload. It will start with the ACS but is planned to ultimately control all surveys and Censuses.A single platform to create the incoming Sample (called CaRDS). This will provide the platform to create the initial sample delivery as well as update the sample when required.Maestro will manage all cases in a survey across all modes. This implies that initial workload allocation for all modes is determined in MaestroAlso subsequent allocation of cases from one mode to another is based on survey specific business rulesA flexible business rules platform helps implements business rules that execute based on case statuses and inspection of response data - This implies that if a case is closed in a self response mode it can be immediately placed on hold in CATI or CAPI.A standard schema for getting data from all modes helps this activityMaestro is also able to create workloads by running sub sampling business rulesMaestro will also normalize response data from all modes. The CaRDS platform will retrieve the normalized response data from Maestro and use it for post data collection response processing.Initially Maestro will integrate with legacy data capture and collection systems for each mode. In 2017 a single platform will control CATI and CAPI case management at the field level. 4 key building blocks –Integration and services layerWorklow Automation – BPM LayerPolicy Automation User InterfaceMultimode Operational Control System (MOCS or Maestro): Performs centralized operational control i.e. controls cases across multiple mode-specific operational control systems; near real-time case tracking & reporting of data collection metrics; manual and (rules-based) automated interventions.
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Presenter
Presentation Notes
We will implement a data access layer that can be used to securely access Administrative Record datasets so that the initial and subsequent delivery of the Sample can be augmented by administrative record information.An example is telephone contact information the can be added to the sample from administrative records.
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Presenter
Presentation Notes
A modeling, analysis, and estimation layer will be added to Maestro in 2017 to further exploit the business rules layer for adaptive decision making.A paradata repository will collect all survey cost and progress data and allow access to this data through an access layer.The modeling layer will be able to:marshal administrative records data, paradata, and response data using data access layersRun SAS based models to produce estimates such as:Propensity scores to send prioritized  cases for CAPI enumerationInterim survey estimates computed after running auto coding, editing, and imputation algorithms on a daily basis for firing rules in Maestro to stop a surveyOver the decade this architecture will continuously onboard surveys with the goal to provide these capabilities across all surveys and Censuses.
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Plan for Rolling Out Adaptive Design 
Cale  2012 2013 2014 2015 2016 2017 2018 2019 

Baseline 1: Maestro Platform: 
Support ACS in 2016 

Baseline 2: Maestro in place, add Paradata & 
Concurrent Analysis – Bring on Decennial and 

some Demo surveys in 2017 

 
Baseline 3: Bring on more Demo surveys, 
start bringing on Econ surveys and Econ 

Census 
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