Generic Statistical Business
Process Model

Potential Enhancement with Al



GSBPM stands for the Generic
Statistical Business Process
Model. It is a flexible tool to
describe and define the set of
business processes needed for
producing official statistics. The
GSBPM provides a standard
framework and harmonized
terminology to help statistical
organizations modernize their
statistical computing systems
and integrate data and metadata
standards.
(https://unece.org/statistics/mo
dernstats/gsbpm)
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Specify Needs

OEELELEGICENTIL: Al techniques like Natural Language Processing and text mining can be used to
automatically scan through large volumes of data sources (reports, surveys, news articles etc.) to identify
emerging topics that may require new statistical outputs or indicators to be measured.

S ELCHTLET IS NI L] Al-powered chatbots or virtual assistants can engage with different
stakeholders and users to better understand their specific statistical needs through conversations in natural
language.

GECTENEN S TP £ Machine learning models can analyze historical data on statistical output
usage, along with stakeholder inputs, to prioritize and rank different potential requirements based on factors
like expected impact, policy relevance, user demand etc.

VEELEICYUENEIE: Al can automate the process of scanning existing statistical program metadata and
documentation to check for overlaps, gaps or inconsistencies when specifying needs for new outputs.

N E s Al simulation models can be used to analyze the feasibility, expected quality and costs of
producing potential new statistical outputs before finalizing the requirements.

MEGEICEIRIeIfelsElle]y): Al-enabled multilingual search and mapping could help identify similar
requirements or methodologies adopted by other national/international statistical agencies to promote
harmonization.



Design

DT EDN LI E G UL T LT LT Al techniques like knowledge representation, ontology modeling and
automated reasoning can assist in designing robust statistical concepts, variables and methodologies by
analyzing past data, international standards and domain knowledge.

UL LG EN R T Natural language processing can help design clear and unambiguous survey
guestions by analyzing semantic meanings and potential areas of misinterpretation. Machine learning can also
optimize questionnaire flow and skip-patterns based on response analysis.

SEINIEP ST Al optimization algorithms can be used for stratified sample allocation to improve statistical
efficiency and representativeness within given constraints like survey costs.

LN ERCITINENC O E LT Machine learning models can be trained on historical data to develop more
accurate and automated methods for editing responses and imputing missing values.

S EUEUTET I ETA LI E LG Al techniques like differential privacy and synthetic data generation can help
design effective disclosure control methods to confidentialise outputs while preserving data utility.

continued..



Design

WAL GV ST EL L L CLEEYNN G BT Process mining using Al can analyze past statistical
processing sequences to optimize and automate redesigned workflows.

VEELEIEPINENP LS Al knowledge graphs can maintain comprehensive metadata repositories to
automatically generate design artifacts like DDI codebooks directly from captured metadata.

SITNHEVWIRELC RIS Al simulation models can test the designed statistical processes, anticipate
potential issues and validate design assumptions before deployment.



Build

P T ) A Al techniques like computer vision and natural language processing can be used
to develop intelligent data capture systems. This includes Al-powered optical character recognition for
digitizing paper forms, conversational Al for voice-based data collection, and automated data extraction from
documents/images.

DEIEYLICE e Machine learning models can be trained to automatically identify, map and integrate data
from disparate sources by learning underlying semantic alignments and transformation rules from past
integration tasks.

oL Al can assist in developing more automated coding tools by using techniques like deep
learningto learn appropriate codes/classifications directly from text descriptions or data instances.

S eV LN TN TG LN ENLE: Al planning and reasoning techniques can help automatically generate
customized statistical software components based on the specified methodology design.

LN ERCIIEL REELE: Al models can be used to carry out more intelligent testing by analyzing program
behavior, identifying test scenarios, generating synthetic test data, and providing risk-based prioritization of
issues.

continued..



Build

SLEIET e Qi {l{=: Al-based adaptive optimization techniques can help build data processing
infrastructure components that can automatically scale computing resources based on dynamic workload
patterns.

VEELEIEIOTELYEILE Similar to design, Al knowledge representation models can directly interpret captured
metadata to automate configuration and generation of build components.

ML ENIN ER T Al process mining and modeling techniques can help manufacture and validate
entire statistical processes based on the designed workflow specifications.



Collect

LG ENET L CL UM ERC LN Al algorithms like constraint programming can optimize the scheduling
and routing of field interviewers/enumerators to improve operational efficiency and reduce travel costs.

LIV LGN EILARGTESTRAE: Conversational Al in the form of intelligent chatbots or voice interfaces can
be used to conduct surveys, reducing the need for human interviewers

INEETA QTEALITEL EE LR EEY (M ) Al-powered IVR systems can automatically initiate and conduct telephonic
surveys using advanced speech recognition.

DEICY T U TR i AL LTI ET[33Y: For surveys involving direct observations, computer vision Al can help
capture data from videos/images, reducing manual data entry efforts.

continued..



Collect

CUEINAALL]: Al models can monitor interviews/survey data in real-time to check for coherence,
completeness and compliance with protocols, and provide feedback.

LCETIOQERRYETE: Using machine learning, survey questions can be dynamically adapted based on a
respondent's previous answers to streamline data collection.

ST R CETG T L) YL LR G E: Al can help build self-learning data collection systems that can iteratively
improve processes by learning from each new collection experience.

SICETN W CEN I NG TEGT): Al can fuse data from biosensors tracking interviewers and [oT devices
monitoring field environments to optimize operational aspects.



Process

LIS CENINTERCIL N Al techniques like outlier detection, anomaly detection and constraint validation
can automatedata cleaning and editing processes. Machine learning models can learn data cleaning/editing
rules from historical data and human expert feedback

LI ERCIEEET L] Deep learning models, especially using transformer architectures, can
automatically learn to assign codes/classifications from raw text or data instances. Transfer learning can help
bootstrap models using pre-trained language models

Mgt Al models like k-nearest neighbors, decision trees or neural networks can provide robust
automated imputation methods. Techniques like multiple imputation using Al models can account for imputation
uncertainties

PEIELEEEULT: Al can learn mapping rules to automatically harmonize, link and fuse data from disparate
sources. Knowledge graphs can maintain semantic mappings across data catalogs

continued..



Process

PENVENLLTIETATETGELIEE: Al can learn patterns to intelligently derive new variables/features using expert-
specified functions. Automated feature engineering using Al can enrich data for analysis

ey oS dNIF £ Al planning and scheduling algorithms can optimize the ordering and parallelization of
data processing steps. Machine learning can predict optimal configurations based on data characteristics

CUEITNAA GO G Al models can monitor process outputs to detect anomalies, errors or degradations in
quality. Reinforcement learning agents can adapt processes in real-time based on quality feedback

VEELEIEL L EIEE: Al can automatically update metadata catalogs by extracting relevant metadata from
process executions. Process mining using Al can capture high-quality metadata on data lineage



Analyze

Automated Statistical Modeling: Al techniques like machine learning can assist in rapidly prototyping,
evaluating and selecting appropriate statistical models for different analytical tasks based on the data
characteristics.

Advanced Analytical Methods: Al opens up new frontiers for complex analytical methods that may be difficult
with traditional approaches - such as deep learning for unstructured data analysis, graph neural networks
for relational analysis, reinforcement learning for sequential decision problems etc.

Insight Discovery: Al models can aid in automatically surfacing meaningful patterns, anomalies and insights
from large, multi-dimensional datasets that may go unnoticed by human analysts working manually.

Simulations and Scenario Analysis: Al simulation models can enable robust what-if analyses, stress-testing,
and scenario forecasting by capturing complex relationships and dynamics in observational data.

Augmented Quality Assurance: Al can enhance statistical quality assurance by validating outputs against
historical norms, domain constraints and coherence rules to detect potential issues.

continued..



Analyze

SLEINE LG EWAEELLLETETS: Al models can efficiently scale analytical processes to produce outputs at more
granular levels or over longer time periods. Trained models can also enable reusable analytical components.

DLETNLGETEL FEIATE L Knowledge graphs and language models allow codifying and combining
expertise from statisticians and subject matter experts to produce coherent interdisciplinary analyses.

LU GG BTG RE L e eV Natural language generation using Al can automate analytical report writing
by synthesizing insights from multiple data sources in human-readable narratives.
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WELT RN T CLITTA P LT Al techniques like recommender systems and user preference modeling can
help design dissemination products tailored to specific user needs and interests. Natural language interfaces
powered by conversational Al can enable intuitive query and exploration of statistical data.

AN CINEIC NRE T g eI ife]y: Al-powered natural language generation can automate the creation of narrative
statistical reports, automatically summarizing key insights from data. This allows more timely and frequent
reporting at granular levels without stressing human resources.

VAETEIDEIE R WG Al can drive advanced data visualization techniques like augmented reality/virtual
reality experiences to create compelling data storytelling products. Al vision can also automatically generate
visualizations and multimedia content from statistical data.

S CLNENPLL LT CHI P A NETRY: Al recommendation engines can power personalized delivery of relevant
statistical products to users based on their profiles and needs. Content can be automatically formatted and
tailored for different channels - websites, mobile apps, voice assistants etc.

continued..
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allow users to easily discover and navigate relevant statistical information. Chatbots/virtual assistants can
have intelligent dialogues guiding users to the right products.

WE Y DCELENE LT LT Al can track and analyze user engagement metrics to understand
consumption patterns, bottlenecks, and identify opportunities to improve dissemination.

LU G EICERIE TR Al translation models can help automate the process of translating statistical content
into multiple languages for wider dissemination.

LY HAER RS [TEV18Y: Al voice interfaces, visual aids etc. can make statistical information more
accessible to users with disabilities.




Evaluate

MO TGP ERCLGEWAE: Al techniques like process mining can automatically analyze event logs from
past statistical processes to identify bottlenecks, deviations, and opportunities for optimization. This data-driven
process analysis can objectively evaluate processes instead of relying just on human observations.

STNUENWNEL L L EC IS QY G ETTE): Al simulation models can virtually test the impacts of proposed process
changes before actual implementation. Machine learning models can predict operational metrics like costs,
timelines, and quality under different process configurations.

UL UL G ERCELE R (G- Al can continuously monitor live statistical processes, detect
anomalies or deviations from expected performance, and trigger alerts for human intervention. This
enables proactive evaluation rather than just post-hoc assessment.

LU TN EYVCE RN ER L EVCTE: Based on analysis of processes, simulations, and monitoring, Al systems can
provide concrete recommendations on areas for improvement, such as re-design, re-allocation of resources,
methodology updates etc.

continued..



Evaluate

LEOQUUTHEIFLLIEETGILEE: Al knowledge graphs can help codify and institutionalize learnings from process
evaluations in a standardized way, preventing repeated issues. This captured knowledge can train machine
learning models for smarter process intelligence.

S ELCHTLETY L L ET LG ENVAE: Al can analyze unstructured stakeholder feedback through surveys,
complaints, social media using natural language processing to identify areas for improvement.

N EIGdC R A M claieo Yol E1gY: Al models can benchmark an NSO's processes against global best
practices by analyzing data from other statistical organizations and research literature.

SUEICE G ENNINPERL REELNET L Al planning algorithms can optimize strategic project portfolios and
roadmaps for NSOs based on evaluated priorities, constraints and interdependencies between initiatives.



Thank You
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