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Theorem 1. In addition to assumptions stated above, suppose some oracle weights exist in
the set C. Denote . € R” as the time factors and assume that they are bounded above by
M. Furthermore, denoting o,,(A) as the smallest singular value of a matriz A, assume

that (i) Owin (75 S terttl) = €% > 07 and (i1) owin (7 3, (1) (1)) = €49 > 0
where iy = 7 S k. Forany § >0, let 6 = (2CV10g2Ny + (1 + C)6) (1 + 1/VTK)o,
with probability at least 1 —8 exp (—%) —4exp ( M), the absolute bias satisfies the
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PROOF:

Results follow directly from Theorem 1 of Sun, Ben-Michael and Feller (2023) where 44
correspond to the concatenated weights, and 4*® correspond to the average weights in
their notation.

Lemma 1. Suppose there exists v* € [0,1] such that for 4™ € argmin,ec v*q%(y) +

(1 —v*)q™9(y), we have q¥(y°™) < q¥(v*) and q99(y*°™) < q*99(v*) almost surely. For
any 0 > 0, with probability at least 1 — 8 exp (—%) —4exp (—%) , the absolute bias
satisfies the bound,
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PROOF:

Since g4is(yeom) < q¥(y*) and &8 (ye°™) < ¢*8(y*) 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 4°°™. We may therefore take the minimum of the two bounds to bound
| Bias(y°™)|.
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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.



