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Theorem 1. In addition to assumptions stated above, suppose some oracle weights exist in
the set C. Denote µtk 2 Rr as the time factors and assume that they are bounded above by
M . Furthermore, denoting �min(A) as the smallest singular value of a matrix A, assume
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PROOF:
Results follow directly from Theorem 1 of Sun, Ben-Michael and Feller (2023) where �̂dis

correspond to the concatenated weights, and �̂
agg correspond to the average weights in

their notation.

Lemma 1. Suppose there exists ⌫
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PROOF:
Since q

dis(�com)  q
dis(�⇤) and q

agg(�com)  q
agg(�⇤) almost surely, either of the two

bias bounds stated in Theorem 1 is a valid upper bound for the estimate based on the
combined weights �̂com. We may therefore take the minimum of the two bounds to bound
|Bias(�̂com)|.
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Figure 1. Balance only in monthly vs in both monthly and yearly
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Figure 2. Change in average estimated impact on monthly births as the relative weight on monthly vs

yearly births varies from 0 to 1.


