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e |V, : the number of treated units.

e N, : the number of controlled units.
® :{Nt+17"'7Nt+NC}
® Choose a subset I. C I.
* Mf = {j eIl d(X, X)) = mlln d(X1, X )}
J' €l
[ ] MIC —
Jjer —uh MS d(Xy, X)) = m|n d(X1, X)
- jEI/ 1Mc
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The choice of distance metric d

e Mahalanobis Metric

~

dy(x,x') = (x = x)TZ7Hx — x)
where ¥ = 7’\’6'%21,’:[’:)3
® ¢(x) : propensity score

® |inearized propensity score
di(x, x") = (£(x) — £(x))?

e(x)
1—e(x)

where /(x) = log
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Rejecting and Caliper Matching

® Rejecting Matching
- In some cases, even the closest match may not be close
enough.
- Drop treated units if
[6(xi) = £(Xm;)| > dmax
e Caliper Matching

Assign to treated unit i = 1 all control units j € I such that

d(X17)<_j) S dcal
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Equal Percentage Bias Reduction (EPBR)

® Xe~ N(ue, X)

® X~ N(pe,X)

* E[Y;(0)|X; = xi] = x B Vi

e 1M : mean of control groups after matching.
* 7ot = E[Yi(1) — Yi(0)|W; = 1]

The expected bias of 74 in observed data is
E[VtObs - Y/Z-)bs —Top,t] = (e — Mc)Tﬁ (1)
Adiff

Matching method is called equal percentage bias reducing
(EPBR) if em with 0 < cpy < 1 such that

M _
(e = 1 )B = cm(pe — pc)B VB
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® The only EPBR matching methods improves the bias for every
linear predictor.

® Both propensity score and Mahalanobis matching methods are
epbr.

® Propensity score Matching

- scalar matching, small samples, non-robust to model
misspecification(parametric).

® Mahalanobis matching

- vector matching, large samples, robust to model
misspecification(nonparametric).
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