
Inference on Predicted Data:
Examples from Verbal Autopsies and BMI

Adam Visokay

Computational Demography Working Group
November 6, 2024



Our Team!

Kentaro Hoffman Stephen SalernoAdam Visokay

Jeff Leek Li LiuSasha Johfre

Trinity Fan

Tyler McCormick



Overview

Adam Visokay
Department of Sociology
University of Washington PhD Student
Max Planck Institute for Population Research Affiliated Student

Roadmap for today

1. Estimation versus Prediction
2. Inference on Predicted Data (IPD)
3. Verbal Autopsy Narratives 
4. BMI as Prediction Algorithm
5. Q&A



Estimation versus Prediction



Inference on Predicted Data 



Inference on Predicted Data (IPD)



Inference on Predicted Data (IPD)

What’s the association between education (X) and income (y)?

Predict income (y) given education (X)



Inference on Predicted Data (IPD)

What’s the association between education (X) and income (y)?

Predict income (y) given education (X)

Estimate association between education (X) 
and AI predicted income (y)



Predicted Data Is Often Practical

f(DataYouCanGet) = (DataYouWant)-ish
$                             $$$$
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But IPD leads to Invalid Uncertainty and Potential Bias



IPD Correction Procedure



IPD Correction Procedure



Verbal Autopsy (VA)



Verbal Autopsy (VA)



Verbal Autopsy (VA)

Interviews with caregivers of the deceased. 

    structured questionnaire       free text narrative

Interviews are burdensome on respondents (~2hr, repetitive, impersonal).

Mapundu et al. 2024        



Structured Questionnaire

Make inferences 
with those predictions

Make predictions



Text Narratives and Language Modeling

Research Questions:

1. What if we use only the text narratives of the VA?

2. Does IPD correction change our conclusions?

Mapundu et al. 2024        



Data

● adult deaths (n=6763)
● both traditional and verbal autopsies 
● 6 sites, 4 countries
● 5 COD - [Communicable, Non-communicable, Maternal, AIDS-TB, External]

Validation set allows us to evaluate our experiment!



Leave-One-Out Prediction



LLM Prompt



Prediction Accuracy



Closer Look at GPT-4 Predictions



GPT-4 Actually Makes Good Predictions!



IPD on Predicted COD



How does Age (X) vary with Cause of Death (y)?



How does Age (X) vary with Cause of Death (y)?

multinomial logistic regression:



Conclusions
change 

dramatically!!!



Conclusions
change 

dramatically!!!

This time with 
BERT.



One more 
example with 
classical NLP



Not as 
dramatic, but 

naive 
estimates still 

exhibit 
substantial 

bias.



Switching Gears



Obesity

Despite obesity’s designation as a disease, it lacks a biologically 
specific definition (Kraemer, Berkowitz, and Hammer 1990).



Obesity

Despite obesity’s designation as a disease, it lacks a biologically 
specific definition (Kraemer, Berkowitz, and Hammer 1990).

Can be measured a number of ways:
1. Total percentage body fat (DXA scan)
2. Body Mass Index (BMI)
3. Waist circumference ratio



Obesity

Despite obesity’s designation as a disease, it lacks a biologically 
specific definition (Kraemer, Berkowitz, and Hammer 1990).

Can be operationalized a number of ways:
1. Total percentage body fat (DXA scan)
2. Body Mass Index (BMI)
3. Waist circumference ratio

Claim: The BMI is a Prediction Algorithm



BMI as Prediction Algorithm

BMI = weight (kg) / height (m)^2

“Healthy Weight”

https://nutriactiva.com/blogs/bmi



BMI as Prediction Algorithm (noisy) 

BMI = weight (kg) / height (m)^2

“Healthy Weight”

https://nutriactiva.com/blogs/bmi

47% of patients had a fat 
percentage that did not 
correspond to their BMI 
classification 
(Monasor-Ortolá et al. 
2021)



NHANES 2017

47% of patients had a fat 
percentage that did not 
correspond to their BMI 
classification 
(Monasor-Ortolá et al. 
2021)



IPD Correction Procedure BMI -> DXA



Limitations

Verbal Autopsy
● Multilingual translations are not lossless.
● 5 Cause of Death categories are too broad.
● Even “ground truth” traditional autopsies can be biased.

BMI
● Healthy weight as a concept is contested. 
● No obvious “ground truth” measure of obesity. 



Conclusions

1. IPD calibrates statistical inference when using predicted outcomes.

2. Text narratives can be used in place of the structured VA questionnaire.

3. Performing IPD on inference using BMI can lead to different conclusions.



Thank you!!

Full  Paper Here

Contact:
Adam Visokay
avisokay@uw.edu
https://avisokay.github.io/ 

IPD software is available!
Paper
Github
CRAN

https://arxiv.org/abs/2404.02438
mailto:avisokay@uw.edu
https://avisokay.github.io/
https://arxiv.org/abs/2410.09665
https://github.com/ipd-tools/ipd
https://cran.rstudio.com/web/packages/ipd/readme/README.html

