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History

- 2017: SUMMER (Small-area Under-five Mortality Model Estimation in R)

- https://cran.r-project.org/web/packages/SUMMER/index.html

- Initially reproducing Laina et al (2015). SAE for child mortality estimation using space-time Fay-Herriot models.
- Over time, more functionalities are added:
+ Cluster-level models
+ Generic SAE for binary outcome
-+ More flexible space-time components

- Benchmarking



https://cran.r-project.org/web/packages/SUMMER/index.html
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SUMMER: some notes

There are many small utility functions we have added in SUMMER over time,
e.g.,

Options to handle Ethiopian calendar being 92 months behind the Gregorian (western) calendar.

Options to handle older DHS where deaths were only recorded in year rather than month.

There are some useful mapping / visualization functions.

There Is a collection of functions for simulating data from population grid,
developed by Johnny Paige.



surveyPrev

- With more and more demand for modeling generic indicator (there are many of them!) It turns out mapping the
DHS recodes into binary indicators is a huge pain.

-+ We started the idea of a new package surveyPrev in 2023. Qianyu Dong has led the development with
contributions from Yunhan Wu, Jieyi Xu, Andrea Boskovic, etc.

- The idea is to do everything in R;:

- Load data and map cluster to region using spatial polygons.

+  Automatic processing of binary indicators (initially 22, now 160+) & Customized indicator definition.
+ Functions to process external data, e.g., population fractions.

- Direct estimation, FH, cluster-level model at multiple Admin levels. Automatic aggregation of results.

+Visualization and reporting.
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surveyPrev: the indicators

- surveyPrev is currently at version 1.0.0 on CRAN (April 2024 version). It’s very outdated!
Until we update on CRAN, you should always install from GitHub.

- A very related source for more indicators is the DHS indicator repository: https://
aithub.com/DHSProgram/DHS-Indicators-R

- We have both manually and automatically extracted functions from this repository, but
currently still only a small fraction of indicators here.

- More DHS indicators are at: https://dhsprogram.com/data/statcompiler.cfm

- More details of indicators and how they change over time at: https://www.dhsprogram.com/
publications/publication-dhsg1-dhs-guestionnaires-and-manuals.ctm



https://github.com/DHSProgram/DHS-Indicators-R
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https://www.dhsprogram.com/publications/publication-dhsg1-dhs-questionnaires-and-manuals.cfm
https://www.dhsprogram.com/publications/publication-dhsg1-dhs-questionnaires-and-manuals.cfm

surveyPrev & SUMMER: dependency and comparisons

- Internally, surveyPrev uses some functions from SUMMER to fit models. We may decouple
some functions in the future as the focuses of the two packages become more different.

- There are more bullt-in support in surveyPrev for aggregation and cross-Admin
comparison. Currently it’s always two levels, but Admin-1 and Admin-2 specifications can
be swapped with, e.g., Admin-1 and Admin-3; Admin-2 and Admin-3, etc.

currently requires two levels of stratification, I.e., urban and rural. This may change in the
future! SUNMIMER allows more levels (but not extensively tested).

here are slightly more support for non-standard stratification in SUMNMER. surveyPrev

—or child mortality related composite indicators (e.g., USMR), there is no spatial-only unit-
evel model implemented in SUMMER. This may change in the future!




Where to get help

- SUMMER website: https://richardli.github.io/SUMMER/

- The four vignettes for SUMMER on CRAN
- SAE vignette in survey package

+ surveyPrev workflow paper: https://arxiv.org/abs/2504.16435 and the
reproducible report that include all data processing steps, e.g., manual check
of misclassification, extracting population and urban/rural fractions: https://
qithub.com/dagianyu/\WorkflowPaper

*  Function source codes is usually a great way to check out what’s going on.


https://richardli.github.io/SUMMER/
https://arxiv.org/abs/2504.16435
https://github.com/dqianyu/WorkflowPaper
https://github.com/dqianyu/WorkflowPaper

Beyond R

-+ Over time, we have given workshops to teach people how to use our R packages
(and inttially, the step by step model building using INLA as well!)

- |t was clear that R created many more problems! They never install and run without
ISsues...and the majority of participants will either never open R again or
immediately hit with code errors when trying it out afterwards.

+ |t was clear we need software interface without coding from command line.

- Tracy Dong developed an earlier version of shiny app for SUMMER.

- Then in 2024, Yunhan Wu created the greatest shiny app that rules all R
packages...
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saekhealth package

- The shiny app is currently at https://rsc.stat.washington.edu/saedhealth/

- |t’s directly running from the saedhealth package.

* You can deploy It locally or use the server version. In the local version, you have to upload

the DHS data manually (with instructions). In the server version, all DHS data are read
directly from UW server.

- Many functionalities in sae4health package, including comparison with DHS AP,
descriptive plots, interactive visualizations, covariate upload, report generation, etc.

- Again, the focus is on the right workflow. Users need to pick the models (with some
assistance with data sparsity checks) and the results are then computed.

- There are also a few variations of the website for WHO, Nigeria, MICS, etc.


https://rsc.stat.washington.edu/sae4health/

sae4lmic website

- What it modeling one indicator at a time and going through the model choice steps
s still too much work?

+ Over the summer, we have created yet another website: https://
saedImic.stat.uw.edu/

t's based on only pre-computed results for selected indicators and countries,
deployed by MkDocs and GitHub action (so .md files + saved plots only).

+ We run analysis with multiple models and select ones we trust to put on the website.

t’s still very early and we are learning how to make it efficient to disseminate
estimates rather than model tools.


https://sae4lmic.stat.uw.edu/
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SUMMERverse —> prevEco?

- R packages

- SUMMER: processing and modeling child mortality

+ surveyPrev: processing and modeling binary DHS indicators
- saedhealth: interactive workflow

- Websites

- DHS app, MICS app, Multi-survey app, ...

- Result-only websites (with links to modeling shiny apps)



What else?

- A MICS indicator package”

- Maybe we should split the indicator definitions from surveyPrev and create an
indicator processing-only package for DHS, MICS, MIS, etc.”

- A data package: a large collection of DHS survey information:
- Population counts/fractions, modeled U/R fractions

- Census information

- Country- or survey-specific topics, e.g., special maps, non-standard sampling
design, etc.



Specific things that may happen soonish

- Child mortality indicators using the surveyPrev workflow.

+ Better S3 summary/visualization/documentation of surveyPrev objects.
+ More Iinteractive plots.

+ Cross validation and model checking.

- SPDE models.



Contribute to packages

- We need more hand!

- \What can be useful for R packages:

Bug/typo fix, expanded documentation, more examples, ...
- More plotting functions and customization options.

- Additional models.

- We will standardize the internal objects of surveyPrev so data structure remains the same in
ong term. If you have made good graphics or summary functions or new model
implementations, we want them in the package!

- How to contribute: Fork the GitHub repository, and do a Pull Request. Submit Issues on
GitHub if you would like to discuss specific changes.




Contribute to shiny app

- Shiny app workflow:

- Local testing with saedhealth package.

- Same Pull Request workflow on GitHub.

- Deploy to the UW posit connect with the right set of dependencies.

- We also can use more hands on experimental shiny app prototypes spinning
off from the main app, and major extensions, e.g., stratified model.

- We are working on a good workflow for people to contribute to these steps.

- There will be a training event at some point.



Contribute to websites

- Same Pull Request workflow on GitHub.
- \WWe need more hands to:

- Edit and maintain the STAB and Gates website (messing around with HTML,
CSS, text, etc.)

+ Help run models and check models for the Gates website.

- Write blog posts on data analysis and interpretation.



