
Estimation
● To estimate relative missingness, compute   , , 

● w.p. 

● Linear estimator:

● Non-parametric adjustment: compute relative missingness    and apply it to source.
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The Problem

Motivation
Q: What % of adults had ≥1 dose of COVID-19 vaccine?
As of October 2021, in southwestern Pennsylvania,

major regional 
healthcare provider

40.5%

Data.CDC.gov
(in provider locations)

  75.7–90.3%

Suppose the provider adopts a new intake form…

  Name: _____
  Age: ______
  DOB: ______
  …

Are you vaccinated for 
COVID-19? (required)
❏ Yes
❏ No

  Name: _____
  Age: ______
  DOB: ______
  …

Absent any actual shift in patient status, the distribution of 
observed data would shift, due to clerical changes.

Setup
In any env.    with missing data, we do not observe clean 
covariates              but instead observe corrupted covariates:

where       and  .

Assume      .

Missingness shift occurs when   .

Theoretical Results

Empirical Results Conclusion

source domain s target domain t

Domain Adaptation under Missingness Shift (DAMS) goal: 
learn an optimal predictor on the corrupted target data.

UCAR:

The Cost of Non-Adaptivity
● The optimal source predictor can 

perform arbitrarily worse than simply 
guessing the label mean

● If missingness indicators are observed 
and depend on observed covariates, 
missingness shift can satisfy the 
covariate shift assumption:

where .

● For linear models, UCAR 
→ form of L2 regularization.

Identification
● Let               be m-reachable from             (            ) if there 

exists some mask     such that   .

● Given missingness rates     , for any              and  , we 
can identify the corrupted distribution from the clean one: 

● Unfortunately,      is not in general identifiable.

● Instead, we can identify relative missingness rates:

● ..and thus the labeled target distribution from labeled source.

Synthetic & semi-synthetic UCI MSE/Var(Y)
● Given missing data 

indicators, miss. shift 
can → covariate shift

● Provide identification & 
estimation results in 
DAMS with UCAR

● Next: missingness 
indicators to depend 
on covariates, or each 
other; real data expmt.


