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H Simulation Results: All Tables

Tables H.1-H.4 in Section H.1 contain all estimation results in which the covariate X is scalar, Z has

a symmetric distribution and the true propensity score is used for infeasible ATE estimation. Tables

H.5- H.8 in Section H.2 contain results in which X is scalar, Z has an asymmetric distribution and the

true propensity score is used. Tables H.9-H.24 in Sections H.3-H.6 contain results for each simulation in

which an estimated propensity is used, denoted as Cases 1-4, covering scalar and multivariate X, and

symmetrically and asymmetrically distributed Z. The four cases are as follows, where β ∈ {.25, 1, 2},
and X̃i are stochastic covariates.

Case 1. The data are generated with a scalar covariate Xi = X̃i, and γ = β and (Y0,i, Y1,i, X̃i, Ui)

have the various distributions described in the main simulation section. We include a constant term for

estimation, hence [1, X̃i] is used for estimating γ0 = [0, β]′.

Case 2. This repeats Case 1, except we add and estimate a constant term. The data are generated with

covariates Xi = [1, X̃i] for scalar X̃i; γ0 = [.25, β]; (Y0,i, Y1,i, X̃i, Ui) are as above; and [1, X̃i] is used for

estimating γ0.

The last two cases have multiple stochastic covariates.

Case 3. We now use multiple stochastic covariates X̃i = [X̃j,i]
3
j=1, X̃1,i is Bernoulli with P (X1,i = 1) =

.3, X̃3,i = X̃2
2,i, and (Y0,i, Y1,i, X̃2,i, Ui) are as above; γ0,1 = .5, γ0,2 = β and γ0,3 = β/2. We include a

constant term for estimating γ0 = [0, .5, β, β/2]′.

Case 4. This repeats Case 3 except we add and estimate a constant term. The covariates are X̃i =

[X̃j,i]
4
j=1, X̃1,i = 1, X̃2,i is Bernoulli with P (X2,i = 1) = .3, X̃4,i = X̃2

3,i, and (Y0,i, Y1,i, X̃3,i, Ui) are as

above; the constant term is γ0,1 = .25, and remaining parameters are (γ0,2, γ0,3, γ0,4) = (.5, β, β/2).

H.1 One Covariate, Known p(X), and Symmetric Z
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Table H.2. (a) Rejection Frequencies (Symmetric Z, known p(X), n= 100, 250)

n = 100

(Y0, Y1, X, U) ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .052, .102 .013, .052, .099 .010, .053, .103 .011, .052, .101 .011, .051, .103 .012, .051, .104 .013,.048,.109
1 .017, .039, .068 .013, .053, .098 .011, .053, .104 .019, .055, .094 .011, .049, .100 .012, .045, .076 .019,.037,.083
2 .020, .031, .043 .018, .051, .087 .018, .052, .093 .021, .032, .044 .016, .052, .095 .021, .032, .044 .004,.004,.005

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .049, .096 .010, .052, .101 .008, .052, .104 .010, .051, .099 .011, .050, .100 .011, .048 .099 .009,.046,.103
1 .016, .034, .052 .017, .049, .090 .014, .053, .097 .016, .054, .098 .012, .051, .102 .018, .038, .058 .022,.045,.063
2 .022, .034, .045 .017, .048, .084 .017, .049, .089 .026, .046, .066 .015, .054, .098 .022, .037, .051 .025,.034,.042

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .051, .100 .010, .050, .103 .008, .051, .106 .012, .051, .100 .011, .051, .097 .011, .052, .100 .006,.046,.101
1 .013, .050, .098 .013, .049, .099 .010, .050, .104 .013, .051, .101 .011, .051, .101 .014, .054, .097 .009,.047,.089
2 .013, .026, .041 .015, .050, .092 .014, .053, .099 .025, .054, .083 .012, .052, .099 .024, .045, .069 .021,.040,.061

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .048, .093 .009, .048, .099 .008, .050, .104 .008, .049, .097 .012, .055, .098 .011, .051, .102 .011,.040,.088
1 .018, .028, .039 .014, .049, .088 .013, .052, .100 .023, .050, .081 .015, .050, .101 .017, .027, .038 .018,.039,.053
2 .020, .030, .040 .017, .047, .082 .018, .052, .093 .020, .030, .040 .018, .051, .088 .020, .030, .041 .021,.035,.043

n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .001, .053, .100 .011, .052, .104 .001, .053, .107 .011, .051, .101 .010, .050, .103 .010, .053, .100 .006,.051,.100
1 .016, .036, .062 .014, .049, .096 .011, .052, .101 .018, .055, .092 .011, .048, .097 .018, .043, .075 .005,.007,.009
2 .007, .011, .014 .015, .038, .069 .018, .054, .092 .008, .011, .014 .016, .054, .095 .013, .020, .024 .012,.023,.029

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .050, .100 .009, .050, .104 .007, .051, .104 .010, .049, .104 .009, .052, .099 .001, .050, .100 .010,.055,.101
1 .013, .027, .042 .016, .050, .094 .013, .051, .099 .016, .053, .097 .011, .050, .100 .015, .034, .054 .018,.030,.044
2 .015, .022, .029 .017, .046, .081 .016, .053, .094 .025, .050, .070 .012, .054, .106 .017, .027, .036 .023,.034,.043

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .052, .099 .012, .052, .100 .010, .054, .102 .011, .051, .098 .012, .048, .097 .011, .051, .104 .011,.032,.098
1 .012, .048, .098 .010, .052, .103 .007, .051, .107 .011, .049, .099 .012, .052, .100 .010, .051, .095 .015,.054,.095
2 .017, .034, .054 .016, .049, .095 .014, .051, .100 .023, .052, .089 .012, .049, .102 .020, .040, .065 .017,.033,.042

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .01, .048, .097 .009, .050, .101 .007, .052, .105 .009, .051, .098 .011, .050, .101 .010, .049, .099 .010,.053,.103
1 .013, .021, .028 .013, .044, .084 .014, .054, .101 .022, .051, .084 .010, .051, .097 .014, .021, .029 .019,.030,.043
2 .014, .019, .023 .016, .041, .072 .018, .054, .093 .014, .019, .023 .021, .053, .090 .015, .026, .029 .022,.029,.039

The treatment assignment is D = I(α+ βX > U) with α = 0, hence Z has a symmetric distribution. The true propensity score p(X)

is used to compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n; “TT(Z)” is the tail-trimmed estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both

use sample mean-centering for trimming. “TT(X)” is θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n . “TT(Y)” is θ̂

(ty)
n .
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Table H.2. (b) Rejection Frequencies (Symmetric Z, Known p(X), n= 500, 1000)

n = 500

(Y0, Y1, X, U) ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .001, .050, .099 .011, .050,, .100 .001, .050, .102 .001, .050, .100 .010, .051, .100 .010, .051, .100 .012,.049,.105
1 .010, .020, .039 .013, .049, .100 .010, .050, .103 .016, .054, .096 .012, .052, .102 .010, .026, .049 .017,.029,.062
2 .013, .019, .024 .015, .051, .096 .014, .053, .100 .013, .019, .024 .013, .051, .098 .015, .022, .030 .004,.009,.016

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .051, .100 .010, .047, .101 .007, .048, .104 .009, .050, .098 .009, .049, .096 .010, .050, .102 .008,.046,.093
1 .013, .027, .046 .014, .050, .097 .012, .050, .102 .013, .053, .099 .012, .049, .100 .017, .037, .063 .023,.047,.085
2 .011, .017, .022 .014, .050, .095 .014, .054, .100 .025, .051, .077 .012, .052, .099 .016, .026, .035 .010,.017,.024

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .051, .101 .012, .051, .101 .010, .053, .102 .010, .052, .102 .010, .052, .105 .011, .050, .099 .007,.046,.103
1 .011, .049, .101 .010, .051, .101 .008, .052, .104 .011, .050, .100 .011, .050, .097 .011, .049, .100 .012,.065,.097
2 .013, .030, .048 .014, .051, .101 .011, .053, .103 .023, .051, .086 .011, .052, .098 .020, .045, .072 .014,.027,.046

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .051, .097 .010, .051, .096 .008, .052, .100 .011, .051, .098 .011, .049, .097 .012, .052, .099 .014,.049,.100
1 .010, .016, .021 .014, .048, .095 .011, .050, .099 .024, .052, .083 .011, .049, .099 .011, .017, .023 .018,.030,.042
2 .010, .015, .021 .013, .049, .093 .013, .052, .101 .010, .015, .020 .021, .054, .089 .011, .016, .021 .019,.029,.040

n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .050, .101 .011, .049, .102 .009, .050, .104 .101, .049, .099 .011, .050, .099 .010, .050, .102 .014,.050,.089
1 .009, .018, .031 .011, .049, .099 .008, .051, .100 .015, .052, .093 .010, .048, .102 .016, .040, .076 .017,.048,.086
2 .007, .011, .015 .016, .052, .098 .015, .055, .100 .007, .011, .014 .013, .052, .099 .008, .012, .015 .018,.026,.034

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .051, .099 .011, .052, .099 .009, .052, .103 .010, .052, .101 .009, .051, .101 .011, .050, .100 .006,.043,.095
1 .014, .027, .046 .010, .047, .100 .008, .050, .105 .013, .048, .095 .011, .048, .099 .012, .026, .040 .017,.026,.037
2 .012, .019, .025 .015, .053, .097 .012, .054, .100 .025, .050, .075 .011, .052, .100 .010, .015, .019 .013,.020,.026

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .010, .049, .100 .010, .047, .100 .008, .048, .103 .010, .049, .100 .009, .051, .100 .010, .050, .102 .008,.051,.111
1 .010, .049, .103 .010, .050, .100 .007, .051, .102 .010, .049, .102 .010, .049, .100 .009, .050, .101 .013,.053,.102
2 .017, .040, .072 .012, .051, .098 .009, .052, .104 .018, .052, .091 .009, .052, .100 .020, .047, .078 .019,.051,.078

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT(Z) TT–BC(Z) TT(X) TT(X,k
(x)
n ) TT(X,kn) TT(Y)

.25 .011, .048, .097 .009, .048, .104 .006, .048, .105 .009, .051, .100 .010, .049, .100 .012, .049, .097 .011,.053,.105
1 .005, .007, .009 .011, .050, .100 .009, .051, .104 .024, .052, .083 .011, .052, .100 .011, .015, .019 .026,.045,.066
2 .009, .012, .016 .013, .052, .096 .012, .053, .102 .009, .013, .016 .022, .056, .093 .009, .012, .016 .018,.027,.038

The treatment assignment is D = I(α+ βX > U) with α = 0, hence Z has a symmetric distribution. The true propensity score p(X)

is used to compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n; “TT(Z)” is the tail-trimmed estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both

use sample mean-centering for trimming. “TT(X)” is θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n . “TT(Y)” is θ̂

(ty)
n .
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Table H.4. (a) Trim-by-p(X) Rejection Frequencies (Symmetric Z, Known p(X), n= 100, 250)

n = 100

(Y0, Y1, X, U) ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .052, .102 .011, .052, .102 .001, .049, .098 .011, .050, .100 .011, .049, .100 .011, .049, .098
1 .017, .039, .068 .017, .051, .073 .015, .052, .097 .010, .051, .102 .011, .048, .098 .010, .049, .097
2 .020, .031, .043 .008, .012, .014 .001, .018, .022 .025, .042, .061 .017, .049, .087 .011, .048, .099

(Y0, Y1, X, U) ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .049, .096 .012, .051, .100 .010, .049, .103 .012, .049, .097 .011, .049, .098 .013, .050, .100
1 .016, .034, .052 .018, .042, .067 .018, .052, .095 .015, .052, .100 .011, .048, .098 .013, .051, .098
2 .022, .034, .045 .002, .004, .004 .022, .038, .054 .022, .053, .077 .014, .053, .098 .013, .054, .101

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .051, .100 .011, .048, .099 .001, .049, .102 .009, .052, .101 .011, .053, .101 .011, .049, .099
1 .013, .050, .098 .012, .052, .096 .012, .050, .102 .010, .050, .104 .010, .050, .099 .011, .051, .102
2 .013, .026, .041 .011, .023, .033 .020, .032, .049 .015, .041, .089 .012, .051, .104 .011, .049, .099

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .048, .093 .012, .050, .103 .011, .052, .103 .011, .052, .103 .010, .051, .100 .013, .051, .097
1 .018, .028, .039 .008, .012, .016 .020, .041, .064 .017, .051, .093 .011, .049, .097 .012, .051, .098
2 .020, .030, .040 .005 .008, .009 .009, .014, .019 .024, .043, .060 .016, .052, .093 .010, .052, .102

n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .001, .053, .100 .010, .048, .098 .010, . 049, .102 .009, .049, .098 .010, .049, .096 .009, .049, .098
1 .016, .036, .062 .016, .039, .069 .012, .047, .095 .010, .050, .099 .011, .053, .101 .010, .047, .100
2 .007, .011, .014 .002, .003, .003 .013, .019, .025 .026, .048, .069 .017, .053, .094 .011, .050, .103

(Y0, Y1, X, U) ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .050, .100 .011, .051, .100 .011, .051, .103 .010, .051, .101 .011, .051, .099 .011, .051, .100
1 .013, .027, .042 .017, .039, .064 .016, .052, .097 .013, .052, .102 .011, .053, .102 .011, .049, .098
2 .015, .022, .029 .009, .013, .017 .027, .047, .068 .022, .054, .088 .013, .049, .096 .011, .049, .099

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .052, .099 .010, .051, .103 .012, .049, .098 .010, .052, .098 .010, .048, .099 .011, .048, .097
1 .012, .048, .098 .011, .051, .099 .011, .054, .099 .009, .049, .099 .010, .052, .102 .010, .047, .102
2 .017, .034, .054 .006, .012, .019 .011, .020, .031 .027, .039, .063 .013, .047, .094 .011, .050, .102

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .01, .048, .097 .011, .049, .098 .010, .052, .100 .011, .052, .101 .011, .049, .099 .010, .048, .100
1 .013, .021, .028 .013, .019, .032 .018, .036, .055 .014, .049, .097 .011, .049, .098 .011, .051, .102
2 .014, .019, .023 .011, .015, .020 .013, .018, .023 .026, .044, .065 .015, .052, .098 .010, .051, .099

The treatment assignment is D = I(α+ βX > U) with α = 0, hence Z has a symmetric distribution. The true propensity score p(X)

is used to compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n. All values {25ln(n),...,4n/ln(n)} are the total number of trim-by-p(X) observations.
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Table H.4. (b) Trim-by-p(X) Rejection Frequencies (Symmetric Z, Known p(X), n= 500, 1000)

n = 500

(Y0, Y1, X, U) ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .001, .050, .099 .011, .050, .101 .010, .050, .101 .011, .050, .101 .011, .049, .099 .010, .050, .101
1 .010, .020, .039 .018, .039, .069 .011, .050, .096 .010, .051, .101 .010, .049, .098 .010, .051, .099
2 .013, .019, .024 .008, .011, .015 .017, .026, .033 .026, .048, .071 .012, .054, .102 .011, .051, .101

(Y0, Y1, X, U) ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .051, .100 .010, .051, .102 .011, .051, .101 .012, .050, .100 .011, .049, .097 .009, .048, .100
1 .013, .027, .046 .016, .032, .052 .014, .052, .095 .011, .049, .101 .009, .048, .099 .011, .051, .098
2 .011, .017, .022 .009, .015, .021 .027, .052, .077 .019, .052, .091 .013, .049, .097 .011, .051, .098

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .051, .101 .009, .052, .101 .010, .051, .101 .010, .050, .098 .012, .049, .097 .012, .052, .100
1 .011, .049, .101 .011, .052, .097 .011, .047, .100 .010, .053, .099 .011, .051, .096 .010 .051, .101
2 .013, .030, .048 .023, .045, .065 .021, .056, .087 .015, .054, .101 .012, .049, .098 .009, .050, .099

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .051, .097 .013, .047, .096 .010, .053, .098 .009, .053, .102 .009, .049, .100 .012, .049, .098
1 .010, .016, .021 .003, .004, .051 .021, .045, .070 .014, .048, .096 .011, .052, .099 .009, .049, .099
2 .010, .015, .021 .005, .009, .012 .005, .012, .023 .021, .054, .076 .016, .055, .096 .012, .051, .102

n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .050, .101 .010, .051, .101 .010, .048, .099 .010, .045, .098 .011, .050, .099 .010, .050, .098
1 .009, .018, .031 .013, .032, .060 .011, .052, .101 .012, .049, .098 .011, .050, .100 .010, .051, .099
2 .007, .011, .015 .006, .010, .012 .021, .031, .040 .027, .051, .073 .012, .052, .100 .011, .049, .100

(Y0, Y1, X, U) ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .051, .099 .011, .052, .099 .010, .051, .104 .012, .048, .096 .011, .049, .104 .010, .049, .098
1 .014, .027, .046 .017, .037, .636 .013, .051, .098 .011, .049, .096 .011, .048, .099 .010, .048, .102
2 .012, .019, .025 .009, .014, .019 .027, .053, .082 .020, .057, .094 .011, .048, .098 .010, .048, .099

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .010, .049, .100 .008, .049, .101 .012, .051, .098 .011, .051, .098 .011, .050, .098 .009, .048, .100
1 .010, .049, .103 .010, .048, .100 .011, .050, .100 .012, .050, .099 .012, .051, .098 .009, .053, .103
2 .017, .040, .072 .021, .045, .073 .012, .052, .095 .012, .051, .099 .011, .051, .101 .010, .049, .101

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim .025ln(n) .5n/ln(n) n/ln(n) 2n/ln(n) 4n/ln(n)
.25 .011, .048, .097 ..010, .051, .100 .010, .049, .099 .011, .048, .099 .009, .051, .099 .009, .047, .097
1 .005, .007, .009 .007, .011, .013 .022, .051, .081 .012, .052, .099 .009, .049, .099 .009, .049, .101
2 .009, .012, .016 .002, .006, .011 .004, .012, .019 .006, .024, .045 .021, .047, .081 .014, .048, .098

The treatment assignment is D = I(α+ βX > U) with α = 0, hence Z has a symmetric distribution. The true propensity score p(X)

is used to compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n. All values {25ln(n),...,4n/ln(n)} are the total number of trim-by-p(X) observations.
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H.2 One Covariate, Known p(X), and Asymmetric Z
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Table H.6. Rejection Frequencies (Asymmetric Z, Known p(X)

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .050, .102 .007, .049, .103 .010, .051, .099 .25 .010, .052, .098 .007, .050, .103 .011, .051, .099
1 .018, .037, .060 .010, .054, .103 .011, .049, .104 1 .014, .033, .056 .010, .053, .103 .011, .049, .098
2 .011, .017, .023 .016, .051, .092 .020, .053, .094 2 .014, .023, .029 .017, .050, .092 .017, .053, .095

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .049, .097 .007, .050, .104 .011, .051, .100 .25 .010, .050, .099 .007, .049, .103 .012, .051, .099
1 .016, .031, .048 .013, .053, .098 .011, .051, .097 1 .009, .018, .025 .013, .054, .102 .011, .052, .101
2 .021, .032, .044 .017, .052, .092 .016, .054, .096 2 .015, .022, .029 .017, .054, .095 .014, .049, .096

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .049, .101 .008, .050, .103 .010, .049, .101 .25 .010, .051, .099 .008, .052, .102 .011, .050, .101
1 .013, .052, .098 .009, .051, .103 .010, .052, .100 1 .014, .049, .098 .009, .052, .100 .010, .051, .100
2 .016, .029, .043 .016, .054, .099 .013, .053, .103 2 .022, .042, .065 .014, .054, .101 .011, .054, .106

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .052, .099 .008, .051, .104 .011, .051, .100 .25 .011, .053, .100 .007, .050, .101 .012, .050, .102
1 .015, .022, .029 .013, .052, .101 .010, .048, .101 1 .010, .015, .020 .014, .053, .101 .012, .051, .102
2 .020, .029, .040 .017, .049, .090 .020, .052, .089 2 .014, .021, .026 .019, .055, .091 .021, .055, .093

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .052, .101 .007, .051, .103 .010, .052, .101 .25 .010, .051, .100 .008, .050, .103 .010, .051, .100
1 .011, .025, .043 .008, .053, .105 .010, .050, .098 1 .013, .028, .050 .008, .050, .101 .011, .050, .102
2 .009, .014, .018 .014, .053, .099 .017, .053, .094 2 .006, .008, .010 .015, .052, .100 .015, .055, .098

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .052, .103 .010, .0483, .099 .009, .053, .100 .25 .011, .049, .097 .008, .052, .102 .009, .049, .105
1 .009, .018, .028 .011, .052, .101 .010, .050, .101 1 .007, .014, .024 .010, .052, .101 .009, .049, .102
2 .012, .020, .027 .014, .054, .102 .013, .051, .102 2 .012, .017, .022 .012, .053, .101 .012, .051, .097

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .051, .098 .009, .052, .101 .010, .051, .101 .25 .011, .051, .102 .009, .050, .103 .010, .047, .098
1 .011, .050, .099 .008, .050, .101 .010, .052, .101 1 .011, .050, .100 .008, .050, .104 .011, .049, .102
2 .013, .028, .045 .011, .051, .102 .011, .051, .099 2 .018, .041, .072 .009, .053, .104 .010, .053, .101

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .049, .098 .007, .048, .103 .010, .049, .098 .25 .010, .049, .098 .008, .052, .101 .010, .049, .097
1 .014, .021, .027 .011, .052, .102 .011, .051, .100 1 .009, .013, .015 .012, .052, .102 .010, .049, .099
2 .011, .017, .021 .015, .051, .096 .021, .057, .089 2 .010, .013, .017 .014, .053, .100 .022, .055, .091

The treatment assignment is D = I(.25+βX > U), hence Z has an asymmetric distribution. The true propensity score p(X) is used to

compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed

estimator θ̃n; “TT(Z)” is the tail-trimmed estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both use sample

mean-centering for trimming. “TT(X)” is θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n .
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Table H.8. Trim-by-p(X) Rejection Frequencies (Asymmetric Z, Known p(X)

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .049, .101 .010, .048, .101 .011, .049, .102 .25 .010, .050, .098 .009, .049, .101 .012, .051, .100
1 .016, .038, .060 .011, .052, .104 .011, .049, .097 1 .013, .027, .045 .011, .053, .099 .010, .049, .100
2 .006, .008, .010 .019, .052, .091 .010, .050, .103 2 .004, .005, .007 .014, .050, .097 .011, .050, .100

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .054, 103 .011, .053, .098 .013, .050, .098 .25 .010, .049, .102 .011, .050, .099 .010, .051, .098
1 .013, .024, .039 .012, .052, .100 .013, .052, .102 1 .020, .038, .062 .011, .049, .099 .011, .051, .101
2 .013, .019, .026 .017, .052, .089 .015, .053, .098 2 .002, .004, .005 .015, .053, .097 .011, .049, .102

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .008, .050, .103 .009, .051, .102 .010, .049, .098 .25 .010, .049, .098 .011, .048, .098 .010, .049, .101
1 .013, .049, .099 .010 .050, .100 .010, .051, .099 1 .013, .052, .099 .012, .053, .101 .009, .052, .101
2 .030, .045, .057 .023, .050, .095 .022, .050, .102 2 .019, .037, .059 .012, .050, .099 .012, .049, .099

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .050, .099 .010, .049, .104 .013, .052, .098 .25 .012, .052, .099 .010, .049, .098 .011, .050, .097
1 .004, .006, .007 .012, .049, .099 .012, .051, .101 1 .009, .012, .014 .011, .048, .097 .011, .049, .101
2 .002, .003, .004 .025, .042, .084 .009, .047, .098 2 .001, .002, .002 .023, .040, .089 .012, .052, .102

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .048, .098 .010, .051, .102 .010, .052, .099 .25 .011, .050, .097 .010, .050, .100 .010, .051, .103
1 .012, .039, .052 .011, .051, .102 .009, .049, .099 1 .011, .025, .043 .010, .051, .101 .011, .048, .099
2 .008, .011, .014 .016, .050, .097 .011, .050, .100 2 .007, .009, .013 .014, .051, .098 .010, .051, .102

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .048, .099 .010, .049, .101 .011, .052, .101 .25 .010, .051, .102 .010, .054, .104 .011, .051, .102
1 .012, .028, .049 .012, .052, .099 .010, .052, .104 1 .014, .030, .052 .011, .050, .097 .011, .053, .099
2 .003, .005, .005 .013, .049, .095 .011, .051, .102 2 .012, .018, .025 .012, .053, .099 .011, .051, .099

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .051, .102 .010, .050, .100 .012, .052, .100 .25 .011, .050, .099 .010, .049, .098 .009, .051, .098
1 .010, .050, .102 .009, .053, .096 .010, .053, .099 1 .011, .053, .099 .010, .051, .100 .010, .051, .101
2 .013, .031, .051 .011, .052, .099 .022, .049, .102 2 .018, .040, .069 .012, .051, .099 .009, .051, .102

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .051, .096 .011, .049, .011 .009, .052, .101 .25 .011, .050, .102 .009, .052, .100 .011, .050, .100
1 .003, .004, .006 .011, .049, .100 .011, .048, .099 1 .002, .003, .004 .012, .049, .098 .012, .054, .098
2 .000, .001, .002 .014, .042, .087 .012, .049, .099 2 .002, .002, .002 .015, .044, .091 .011, .052, .103

The treatment assignment is D = I(.25+βX > U), hence Z has an asymmetric distribution. The true propensity score p(X) is used to

compute Z. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed

estimator θ̃n. The values {2n/ ln(n), 4n/ ln(n)} are the total number of trim-by-p(X) observations.

21



H.3 Estimated p(X) : Case 1 (scalar X, symmetric Z, constant used for estimation)
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Table H.10. Rejection Frequencies (Case 1: Symmetric Z, Estimated p(X), X is scalar, constant term
used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .053, .109 .003, .048, .103 .010, .048, .101 .25 .006, .053, .103 .007, .044, .098 .013, .051, .096
1 .020, .052, .081 .012, .055, .097 .011, .051, .097 1 .007, .010, .019 .009, .053, .108 .011, .041, .089
2 .011, .028, .046 .011, .051, .104 .014, .044, .081 2 .018, .032, .050 .009, .048, .100 .013, .055, .086

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .056, .096 .007, .048, .103 .010, .053, .094 .25 .011, .056, .106 .011, .053, .100 .012, .051, .102
1 .012, .025, .036 .007, .045, .094 .010, .048, .089 1 .020, .038, .062 .009, .050, .103 .016, .055, .093
2 .025, .042, .057 .013, .053, .095 .014, .045, .091 2 .019, .037, .052 .015, .049, .094 .016, .055, .098

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .045, .104 .013, .048, .101 .010, .056, .111 .25 .012, .057, .098 .010, .051, .094 .013, .056, .100
1 .016, .053, .093 .007, .049, .108 .010, .057, .099 1 .010, .060, .097 .008, .048, .093 .011, .048, .110
2 .026, .041, .053 .009, .053, .096 .009, .056, .102 2 .021, .037, .064 .008, .056, .106 .014, .048, .098

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .050, .096 .010, .052, .100 .013, .050, .102 .25 .013, .057, .100 .008, .048, .104 .014, .055, .104
1 .011, .020, .033 .005, .047, .106 .014, .047, .100 1 .019, .034, .058 .011, .048, .105 .010, .042, .091
2 .022, .042, .066 .009, .056, .109 .015, .057, .105 2 .016, .031, .042 .009, .056, .101 .018, .048, .084

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .050, .107 .010, .055, .106 .018, .0541, .097 .25 .015, .049, .091 .013, .048, .090 .009, .044, .093
1 .015, .037, .066 .009, .053, .107 .009, .055, .096 1 .013, .038, .066 .009, .043, .100 .010, .054, .096
2 .023, .025, .034 .009, .049, .097 .016, .056, .091 2 .012, .021, .024 .009, .059, .109 .017, .051, .103

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .056, .103 .010, .054, .106 .010, .056, .104 .25 .006, .053, .096 .003, .047, .100 .008, .050, .113
1 .020, .035, .063 .015, .048, .094 .009, .051, .100 1 .012, .042, .071 .012, .038, .095 .010, .056, .103
2 .023, .042, .051 .014, .050, .096 .014, .051, .099 2 .026, .044, .057 .012, .057, .097 .009, .044, .097

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .045, .107 .011, .052, .105 .012, .055, .093 .25 .008, .053, .098 .005 .049, .100 .014, .048, .102
1 .011, .057, .103 .011, .050, .102 .015, .056, .104 1 .011, .052, .099 .006, .055, .100 .016, .045, .102
2 .004, .006, .007 .010, .047, .098 .013, .054, .107 2 .023, .050, .067 .009, .046, .086 .007, .064, .108

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .008, .052, .099 .006, .048, .093 .012, .054, .099 .25 .020, .052, .088 .015, .049, .093 .009, .049, .090
1 .012, .021, .024 .006, .050, .106 .015, .052, .096 1 .019, .023, .030 .009, .052, .100 .013, .045, .099
2 .023, .039, .062 .007, .054, .105 .014, .056, .105 2 .009, .019, .024 .008, .054, .103 .014, .045, .097

The treatment assignment is D = I(α + βX > U) with α = 0, hence Z has a symmetric distribution. The propensity score p(X) is

estimated by maximum likelihood in order to compute Z. A constant term is used for estimation. Values are rejection frequencies

of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed estimator θ̃n; “TT(Z)” is the tail-trimmed

estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both use sample mean-centering for trimming. “TT(X)” is

θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n .
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Table H.12. Trim-by-p(X) Rejection Frequencies (Case 1: Symmetric Z, Estimated p(X), X is scalar,
constant term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .049, .101 .010, .048, .101 .011, .049, .102 .25 .010, .050, .098 .009, .049, .101 .012, .051, .100
1 .016, .038, .060 .011, .052, .104 .011, .049, .097 1 .013, .027, .045 .011, .053, .099 .010, .049, .100
2 .006, .008, .010 .019, .052, .091 .010, .050, .103 2 .004, .005, .007 .014, .050, .097 .011, .050, .100

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .054, 103 .011, .053, .098 .013, .050, .098 .25 .010, .049, .102 .011, .050, .099 .010, .051, .098
1 .013, .024, .039 .012, .052, .100 .013, .052, .102 1 .020, .038, .062 .011, .049, .099 .011, .051, .101
2 .013, .019, .026 .017, .052, .089 .015, .053, .098 2 .002, .004, .005 .015, .053, .097 .011, .049, .102

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .008, .050, .103 .009, .051, .102 .010, .049, .098 .25 .010, .049, .098 .011, .048, .098 .010, .049, .101
1 .013, .049, .099 .010 .050, .100 .010, .051, .099 1 .013, .052, .099 .012, .053, .101 .009, .052, .101
2 .030, .045, .057 .023, .050, .095 .022, .050, .102 2 .019, .037, .059 .012, .050, .099 .012, .049, .099

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .050, .099 .010, .049, .104 .013, .052, .098 .25 .012, .052, .099 .010, .049, .098 .011, .050, .097
1 .004, .006, .007 .012, .049, .099 .012, .051, .101 1 .009, .012, .014 .011, .048, .097 .011, .049, .101
2 .002, .003, .004 .025, .042, .084 .009, .047, .098 2 .001, .002, .002 .023, .040, .089 .012, .052, .102

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .048, .098 .010, .051, .102 .010, .052, .099 .25 .011, .050, .097 .010, .050, .100 .010, .051, .103
1 .012, .039, .052 .011, .051, .102 .009, .049, .099 1 .011, .025, .043 .010, .051, .101 .011, .048, .099
2 .008, .011, .014 .016, .050, .097 .011, .050, .100 2 .007, .009, .013 .014, .051, .098 .010, .051, .102

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .048, .099 .010, .049, .101 .011, .052, .101 .25 .010, .051, .102 .010, .054, .104 .011, .051, .102
1 .012, .028, .049 .012, .052, .099 .010, .052, .104 1 .014, .030, .052 .011, .050, .097 .011, .053, .099
2 .003, .005, .005 .013, .049, .095 .011, .051, .102 2 .012, .018, .025 .012, .053, .099 .011, .051, .099

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .051, .102 .010, .050, .100 .012, .052, .100 .25 .011, .050, .099 .010, .049, .098 .009, .051, .098
1 .010, .050, .102 .009, .053, .096 .010, .053, .099 1 .011, .053, .099 .010, .051, .100 .010, .051, .101
2 .013, .031, .051 .011, .052, .099 .022, .049, .102 2 .018, .040, .069 .012, .051, .099 .009, .051, .102

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .051, .096 .011, .049, .011 .009, .052, .101 .25 .011, .050, .102 .009, .052, .100 .011, .050, .100
1 .003, .004, .006 .011, .049, .100 .011, .048, .099 1 .002, .003, .004 .012, .049, .098 .012, .054, .098
2 .000, .001, .002 .014, .042, .087 .012, .049, .099 2 .002, .002, .002 .015, .044, .091 .011, .052, .103

The treatment assignment is D = I(α + βX > U) with α = 0, hence Z has a symmetric distribution. The propensity score p(X) is

estimated by maximum likelihood in order to compute Z. A constant term is used for estimation. Values are rejection frequencies of

the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed estimator θ̃n. The values {2n/ ln(n), 4n/ ln(n)}
are the total number of trim-by-p(X) observations.
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H.4 Estimated p(X) : Case 2 (scalar X, asymmetric Z, constant used for estimation)
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Table H.14. Rejection Frequencies (Case 2: Asymmetric Z, Estimated p(X), X is scalar, constant term
used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .057, .106 .006, .046, .101 .008, .053, .103 .25 .009, .046, .098 .011, .045, .099 .011, .045, .099
1 .016, .044, .081 .010, .047, .094 .009, .049, .099 1 .016, .030, .056 .010, .052, .108 .014, .049, .100
2 .032, .043, .069 .009, .057, .102 .019, .046, .081 2 .018, .033, .043 .011, .048, .097 .016, .047, .085

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .013, .056, .093 .006, .045, .099 .009, .050, .106 .25 .008, .047, .106 .013, .049, .100 .006, .054, .105
1 .025, .044, .062 .011, .052, .098 .010, .050, .105 1 .012, .024, .035 .012, .050, .092 .009, .050, .097
2 .030, .039, .059 .015, .039, .092 .018, .044, .082 2 .023, .037, .045 .017, .058, .104 .015, .049, .092

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .049, .103 .008, .045, .093 .009, .051, .093 .25 .010, .045, .101 .007, .051, .098 .009, .050, .103
1 .018, .046, .092 .004, .050, .113 .007, .047, .095 1 .015, .050, .095 .006 ,045, .108 .009, .045, .096
2 .016, .028, .042 .010, .042, .085 .016, .056, .091 2 .016, .037, .057 .008, .048, .098 .009, .050, .098

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .047, .094 .008, .046, .103 .012, .051, .098 .25 .011, .046, .091 .008, .042, .104 .006, .045, .107
1 .023, .050, .081 .011, .053, .104 .012, .047, .104 1 .016, .027, .047 .009, .045, .095 .015, .046, .087
2 .022, .034, .045 .006, .044, .092 .005, .045, .094 2 .012, .026, .030 .005, .046, .095 .011, .049, .110

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .055, .106 .010, .060, .110 .012, .050, .092 .25 .012, .047, .105 .005, .052, .106 .012, .048, .094
1 .017, .030, .043 .007, .054, .104 .010, .057, .101 1 .012, .025, .044 .010, .057, .106 .009, .052, .096
2 .014, .018, .024 .008, .046, .092 .012, .041, .089 2 .016, .025, .034 .016, .054, .097 .019, .047, .086

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .017, .052, .099 .014, .053, .107 .008, .048, .107 .25 .009, .059, .105 .011, .056, .098 .015, .054, .092
1 .013, .020, .039 .008, .052, .096 .009, .049, .102 1 .020, .030, .038 .012, .039, .093 .016, .052, .092
2 .015, .024, .032 .009, .055, .103 .013, .048, .104 2 .007, .018, .024 .014, .046, .099 .011, .047, .101

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .049, .094 .006, .053, .096 .008, .054, .112 .25 .007, .048, .097 .006, .049, .097 .006, .043, .103
1 .016, .065, .093 .006, .051, .109 .010, .050, .106 1 .010, .051, .088 .007, .050, .103 .010, .049, .100
2 .022, .031, .053 .011, .053, .089 .010, .050, .097 2 .019, .049, .094 .011, .042, .099 .008, .054, .097

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .013, .040, .089 .007, .050, .097 .012, .043, .101 .25 .012, .047, .101 .011, .047, .093 .011, .046, .098
1 .020, .044, .064 .009, .048, .093 .010, .049, .105 1 .016, .034, .048 .015, .053, .103 .012, .054, .097
2 .014, .019, .029 .011, .052, .105 .010, .054, .108 2 .008, .012, .020 .006, .047, .096 .012, .047, .094

The treatment assignment is D = I(.25 + βX > U), hence Z has an asymmetric distribution. The propensity score p(X) is estimated

by maximum likelihood in order to compute Z. A constant term is used for estimation. Values are rejection frequencies of the null

hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed estimator θ̃n; “TT(Z)” is the tail-trimmed estimator

θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both use sample mean-centering for trimming. “TT(X)” is θ

(tx)
n ; and

“TT(X,k)” is the adaptive version θ̂
(tx)
n of θ

(tx)
n .
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Table H.16. Trim-by-p(X) Rejection Frequencies (Case 2: Asymmetric Z, Estimated p(X), X is scalar,
constant term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .057, .106 .009, .049, .113 .011, .045, .100 .25 .007, .050, .104 .010, .054, .105 .011, .050, .104
1 .016, .033, .058 .015, .054, .099 .010, .047, .108 1 .019, .043, .066 .006, .051, .102 .015, .053, .100
2 .022, .033, .044 .010, .035, .057 .014, .047, .088 2 .012, .017, .025 .019, .050, .085 .011, .050, .106

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .007, .040, .085 .008, .051, .100 .014, .052, .103 .25 .015, .044, .092 .009, .051, .091 .014, .054, .108
1 .017, .026, .044 .013, .052, .101 .014, .051, .095 1 .019, .042, .079 .011, .044, .091 .013, .051, .103
2 .027, .044, .058 .013, .041, .073 .017, .059, .101 2 .017, .027, .034 .009, .041, .083 .008, .048, .102

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .013, .054, .099 .015, .055, .099 .010, .044, .101 .25 .007, .042, .104 .008, .049, .099 .010, .048, .093
1 .016, .043, .086 .014, .045, .103 .012, .048, .102 1 .011, .047, .088 .010, .043, .103 .005, .047, .103
2 .018, .032, .049 .021, .056, .084 .013, .045, .104 2 .010, .016, .028 .014, .056, .096 .009, .045, .098

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .018, .046, .087 .018, .047, .095 .015, .057, .099 .25 .009, .046, .103 .011, .054, .106 .008, .053, .101
1 .017, .042, .074 .013, .052, .098 .011, .055, .096 1 .026, .044, .067 .018, .053, .100 .013, .037, .102
2 .011, .038, .055 .015, .042, .088 .007, .047, .097 2 .005, .021, .056 .017, .044, .083 .014, .047, .097

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .006, .046, .101 .010, .054, .097 .009, .051, .095 .25 .009, .050, .104 .011, .046, .101 .009, .058, .096
1 .023, .043, .076 .010, .051, .109 .008, .055, .100 1 .022, .050, .082 .011, .047, .098 .010, .049, .099
2 .007, .015, .015 .020, .048, .076 .008, .053, .091 2 .014, .020, .031 .014, .045, .096 .007, .047, .096

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .063, .101 .011, .049, .095 .015, .051, .102 .25 .014, .055, .090 .011, .044, .101 .010, .042, .095
1 .010, .022, .038 .014, .054, .095 .013, .044, .090 1 .022, .049, .087 .017, .048, .095 .010, .047, .108
2 .016, .025, .031 .013, .047, .090 .008, .050, .093 2 .005, .005, .007 .013, .046, .098 .005, .048, .097

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .008, .053, .101 .009, .052, .096 .009, .052, .112 .25 .011, .053, .108 .008, .044, .099 .009, .049, .101
1 .014, .049, .087 .007, .051, .095 .011, .048, .105 1 .014, .048, .099 .008, .055, .100 .011, .040, .095
2 .024, .047, .072 .011, .048, .094 .005, .049, .096 2 .018, .045, .067 .009, .043, .092 .006, .049, .105

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .049, .089 .008, .039, .098 .008, .047, .100 .25 .011, .057, .100 .009, .050, .098 .009, .054, .107
1 .009, .010, .011 .016, .055, .113 .015, .054, .097 1 .013, .023, .036 .013, .051, .091 .007, .046, .101
2 .009, .009, .010 .014, .058, .109 .014, .055, .097 2 .008, .012, .015 .015, .054, .110 .009, .052, .106

The treatment assignment is D = I(.25 + βX > U), hence Z has an asymmetric distribution. The propensity score p(X) is estimated

by maximum likelihood in order to compute Z. A constant term is used for estimation. Values are rejection frequencies of the null

hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed estimator θ̃n. The values {2n/ ln(n), 4n/ ln(n)} are the

total number of trim-by-p(X) observations.
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H.5 Estimated p(X) : Case 3 (multivariate X, symmetric Z, constant used for esti-
mation)
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Table H.18. Rejection Frequencies (Case 3: Symmetric Z, Estimated p(X), X is multivariate, a constant
term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .046, .103 .005, .044, .097 .011, .047, .102 .25 .010, .054, .098 .010, .055, .100 .011, .056, .092
1 .012, .047, .102 .008, .046, .101 .011, .048, .103 1 .004, .016, .053 .005, .053, .106 .009, .048, .104
2 .012, .049, .089 .009, .053, .105 .011, .063, .107 2 .010, .107, .025 .010, .049, .091 .011, .055, .104

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .032, .073 .008, .053, .101 .013, .048, .103 .25 .008, .037, .062 .010, .055, .102 .009, .049, .099
1 .016, .037, .073 .010, .044, .099 .010, .052, .103 1 .016, .046, .080 .007, .051, .100 .009, .045, .086
2 .013, .028, .048 .006, .056, .103 .014, .049, .100 2 .017, .026, .034 .007, .052, .110 .007, .051, .102

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .009, .052, .094 .007, .055, .102 .008, .047, .105 .25 .010, .051, .101 .009, .051, .103 .015, .051, .097
1 .016, .042, .082 .015, .051, .107 .011, .054, .086 1 .014, .051, .088 .009, .051, .106 .009, .049, .096
2 .011, .032, .056 .013, .046, .100 .012, .050, .101 2 .018, .049, .088 .011, .046, .100 .010, .049, .094

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .013, .046, .096 .009, .049, .108 .014, .055, .103 .25 .010, .037, .070 .010, .051, .103 .014, .048, .102
1 .018, .045, .083 .014, .054, .105 .013, .050, .096 1 .020, .049, .072 .011, .048, .095 .014, .042, .096
2 .010, .023, .053 .012, .053, .096 .014, .045, .089 2 .006, .008, .014 .010, .056, .107 .007, .047, .095

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .008, .058, .114 .005, .053, .104 .011, .054, .105 .25 .010, .051, .092 .004, .056, .095 .009, .059, .107
1 .013, .042, .081 .005, .040, .106 .009, .052, .103 1 .012, .040, .083 .006, .042, .103 .015, .038, .085
2 .021, .044, .073 .008, .056, .102 .008, .051, .099 2 .008, .015, .024 .006, .038, .107 .006, .039, .107

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .015, .045, .090 .009, .054, .116 .009, .049, .088 .25 .006, .012, .020 .011, .047, .093 .011, .044, .095
1 .016, .031, .046 .005, .055, .103 .014, .058, .102 1 .006, .015, .026 .010, .049, .109 .008, .046, .106
2 .002, .005, .008 .009, .050, .106 .005, .053, .103 2 .013, .016, .019 .007, .046, .094 .,007, .053, .096

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .009, .052, .107 .012, .045, .098 .010, .050, .106 .25 .008, .055, .107 .008, .058, .099 .016, .052, .100
1 .012, .049, .104 .004, .049, .105 .006, .049, .098 1 .015, .048, .086 .010, .051, .099 .010, .036, .086
2 .014, .056, .104 .010, .057, .108 .010, .046, .094 2 .013, .040, .076 .010, .052, .101 .018, .053, .087

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .004, .007, .013 .004, .050, .102 .013, .054, .108 .25 .004, .006, .007 .006, .050, .092 .008, .051, .099
1 .016, .049, .070 .006, .046, .102 .011, .041, .095 1 .013, .024, .045 .007, .054, .107 .012, .054, .102
2 .004, .005, .006 .006, .047, .096 .011, .054, .093 2 .002, .003, .003 .011, .053, .106 .012, .050, .102

The treatment assignment is D = I(γ′X > U), where X = [Xi]
3
i=1 with a zero constant term (hence Z has a symmetric distribution),

and γ = [.5, β, β/2]. The propensity score p(X) is estimated by maximum likelihood in order to compute Z. A constant term is used for

estimation. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed

estimator θ̃n; “TT(Z)” is the tail-trimmed estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both use sample

mean-centering for trimming. “TT(X)” is θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n .
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Table H.20. Trim-by-p(X) Rejection Frequencies (Case 3: Symmetric Z, Estimated p(X), X is multi-
variate, a constant term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .012, .046, .103 .009, .043, .098 .015, .053, .099 .25 .008, .048, .110 .011, .052, .103 .012, .057, .109
1 .014, .055, .091 .012, .055, .100 .013, .059, .109 1 .010, .036, .062 .011, .053, .101 .015, .050, .102
2 .017, .046, .085 .013, .053, .096 .011, .053, .103 2 .016, .036, .060 .010, .047, .101 .008, .043, .102

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .041, .077 .009, .059, .100 .016, .050, .091 .25 .015, .046, .090 .009, .054, .103 .011, .047, .105
1 .019, .052, .097 .011, .052, .100 .019, .054, .102 1 .017, .025, .044 .007, .051, .106 .008, .047, .103
2 .018, .031, .058 .018, .057, .101 .012, .046, .100 2 .019, .031, .038 .009, .056, .104 .007, .053, .109

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .012, .051, .101 .013, .048, .100 .008, .057, .087 .25 .007, .057, .096 .007, .045, .099 .012, .049, .098
1 .011, .042, .089 .013, .043, .095 .005, .058, .109 1 .011, .061, .097 .009, .051, .111 .015, .054, .093
2 .031, .044, .085 .012, .044, .099 .011, .051, .097 2 .016, .034, .069 .011, .043, .099 .008, .054, .107

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .013, .050, .094 .011, .043, .103 .010, .044, .093 .25 .013, .049, .093 .012, .056, .096 .011, .049, .099
1 .013, .049, .095 .014, .040, .094 .007, .044, .099 1 .020, .029, .045 .012, .044, .093 .007, .053, .102
2 .006, .039, .086 .006, .045, .093 .012, .053, .096 2 .006, .029, .032 .006, .047, .092 .012, .050, .102

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .050, .102 .005, .043, .105 .008, .053, .112 .25 .007, .048, .096 .011, .051, .099 .016, .041, .088
1 .011, .030, .068 .010, .050, .103 .010, .050, .100 1 .018, .036, .070 .015, .045, .093 .007, .048, .102
2 .014, .019, .041 .008, .056, .106 .011, .038, .092 2 .016, .031, .043 .010, .050, .102 .006, .045, .098

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .031, .051, .101 .010, .050, .102 .005, .057, .113 .25 .014, .035, .070 .013, .049, .094 .011, .041, .098
1 .014, .025, .047 .007, .048, .096 .014, .045, .093 1 .012, .019, .024 .008, .054, .103 .013, .046, .098
2 .017, .030, .044 .013, .057, .090 .011, .048, .097 2 .009, .019, .020 .009, .039, .092 .012, .048, .110

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .051, .109 .007, .047, .090 .012, .044, .103 .25 .008, .054, .097 .013, .057, .101 .009, .056, .099
1 .014, .040, .103 .010, .052, .104 .012, .046, .093 1 .012, .053, .094 .010, .046, .100 .007, .047, .097
2 .014, .028, .056 .008, .049, .099 .003, .049, .100 2 .014, .034, .060 .012, .048, .096 .006, .046, .092

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .031, .050, .085 .008, .050, .106 .009, .049, .106 .25 .008, .020, .045 .013, .047, .099 .010, .048, .095
1 .021, .056, .063 .007, .052, .100 .008, .050, .093 1 .014, .039, .079 .015, .058, .112 .007, .048, .102
2 .004, .008, .013 .010, .046, .094 .010, .050, .110 2 .006, .010, .015 .006, .052, .095 .009, .046, .095

The treatment assignment is D = I(γ′X > U), where X = [Xi]
3
i=1 with a zero constant term (hence Z has a symmetric distribution),

and γ = [.5, β, β/2]. The propensity score p(X) is estimated by maximum likelihood in order to compute Z. A constant term is used for

estimation. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the untrimmed

estimator θ̃n. The values {2n/ ln(n), 4n/ ln(n)} are the total number of trim-by-p(X) observations.
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H.6 Estimated p(X) : Case 4 (multivariate X, asymmetric Z, constant used for
estimation)
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Table H.22. Rejection Frequencies (Case 4: Asymmetric Z, Estimated p(X), X is multivariate, a constant
term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .013, .047, .098 .011, .050, .099 .010, .049, .103 .25 .013, .054, .102 .010, .056, .096 .012, .049, .093
1 .009, .047, .082 .010, .054, .096 .012, .048, .101 1 .015, .048, .086 .008, .045, .102 .014, .056, .096
2 .017, .053, .090 .014, .058, .106 .014, .052, .104 2 .005, .016, .023 .006, .049, .107 .017, .054, .093

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .018, .041, .067 .006, .053, .107 .011, .060, .108 .25 .016, .050, .084 .013, .051, .095 .010, .054, .107
1 .020, .052, .085 .009, .047, .106 .009, .054, .104 1 .013, .018, .037 .006, .052, .102 .009, .044, .088
2 .015, .034, .056 .010, .056, .105 .018, .049, .094 2 .008, .019, .026 .012, .052, .101 .007, .058, .109

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .049, .101 .008, .050, .100 .016, .048, .096 .25 .011, .051, .100 .010, .052, .095 .008, .050, .112
1 .014, .045, .070 .005, .037, .091 .015, .049, .091 1 .016, .052, .086 .010, .048, .097 .011, .058, .095
2 .014, .050, .092 .004, .048, .106 .013, .046, .093 2 .019, .053, .084 .010, .055, .108 .009, .049, .108

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .052, .094 .012, .060, .102 .010, .051, .103 .25 .010, .020, .037 .010, .046, .094 .008, .052, .107
1 .012, .041, .070 .006, .050, .103 .031, .041, .092 1 .006, .035, .039 .012, .048, .095 .013, .061, .112
2 .005, .032, .056 .014, .055, .107 .008, .046, .094 2 .002, .004, .0005 .006, .045, .095 .006, .047, .096

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .031, .054, .089 .015, .057, .090 .013, .059, .101 .25 .014, .035, .075 .009, .054, .101 .010, .052, .104
1 .019, .048, .091 .006, .042, .097 .006, .044, .099 1 .020, .042, .068 .009, .050, .105 .014, .046, .095
2 .021, .053, .078 .009, .056, .101 .013, .047, .094 2 .019, .042, .061 .007, .045, .096 .014, .042, .095

(Y0, Y1, X, U) ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .011, .042, .098 .006, .050, .102 .009, .049, .108 .25 .011, .039, .076 .010, .054, .101 .018, .052, .092
1 .015, .035, .052 .008, .052, .099 .009, .051, .101 1 .009, .011, .020 .007, .049, .096 .013, .053, .105
2 .013, .016, .025 .006, .055, .104 .011, .050, .093 2 .013, .019, .030 .008, .061, .106 .010, .048, .112

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .010, .056, .101 .005, .055, .101 .011, .048, .102 .25 .009, .041, .102 .005, .041, .101 .007, .045, .097
1 .019, .041, .080 .011, .054, .102 .009, .044, .101 1 .017, .047, .091 .012, .049, .094 .009, .046, .101
2 .010, .042, .080 .008, .051, .104 .012, .051, .096 2 .012, .038, .068 .007, .047, .103 .010, .060, .104

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim TT–BC(Z) TT(X,k
(x)
n ) β No Trim TT–BC(Z) TT(X,k

(x)
n )

.25 .012, .029, .050 .006, .046, .104 .005, .053, .100 .25 .015, .030, .044 .012, .043, .094 .011, .045, .089
1 .003, .021, .031 .005, .046, .096 .011, .048, .093 1 .005, .029, .030 .007, .046, .096 .006, .045, .097
2 .001, .001, .002 .011, .054, .105 .013, .054, .110 2 .002, .002, .003 .013, .054, .098 .008, .046, .105

The treatment assignment is D = I(γ′X > U), where X = [Xi]
4
i=1 with a constant term .25 (hence Z has an asymmetric distribution),

and γ = [.25, .5, β, β/2]. The propensity score p(X) is estimated by maximum likelihood in order to compute Z. A constant term is

used for estimation. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n; “TT(Z)” is the tail-trimmed estimator θ̂
(tz)
n and “TT–BC(Z)” is the bias-corrected tail-trimmed θ̂

(tz:o)
n : both

use sample mean-centering for trimming. “TT(X)” is θ
(tx)
n ; and “TT(X,k)” is the adaptive version θ̂

(tx)
n of θ

(tx)
n .
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Table H.24. Trim-by-p(X) Rejection Frequencies (Case 4: Asymmetric Z, Estimated p(X), X is multi-
variate, a constant term used in estimation

n = 100 n = 250

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .013, .047, .099 .006, .054, .103 .012, .055, .100 .25 .011, .049, .092 .009, .054, .096 .010, .046, .095
1 .010, .047, .082 .009, .054, .107 .017, .047, .092 1 .013, .026, .061 .010, .056, .095 .014, .053, .098
2 .012, .047, .093 .012, .047, .094 .012, .066, .098 2 .007, .014, .018 .012, .058, .107 .012, .046, .099

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .012, .047, .090 .010, .055, .094 .014, .060, .095 .25 .012, .039, .072 .012, .055, .097 .011, .046, .094
1 .017, .048, .060 .009, .051, .111 .017, .054, .087 1 .018, .028, .046 .010, .045, .100 .012, .052, .093
2 .020, .044, .066 .011, .051, .095 .016, .062, .104 2 .011, .013, .016 .019, .053, .100 .010, .048, .109

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .012, .048, .107 .015, .057, .103 .015, .050, .098 .25 .017, .049, .099 .011, .051, .101 .010, .051, .096
1 .019, .039, .084 .008, .048, .117 .009, .051, .105 1 .017, .047, .096 .010, .052, .101 .012, .055, .105
2 .019, .041, .079 .011, .047, .101 .015, .050, .086 2 .015, .036, .066 .008, .051, .098 .007, .049, .099

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .011, .048, .102 .011, .041, .101 .013, .047, .096 .25 .015, .042, .095 .008, .051, .106 .010, .060, .099
1 .003, .020, .062 .013, .047, .094 .014, .054, .109 1 .012, .029, .034 .012, .049, .108 .006, .046, .097
2 .012, .023, .041 .007, .045, .092 .006, .053, .112 2 .007, .007, .009 .009, .052, .110 .008, .046, .105

n = 500 n = 1000

(Y0, Y1, X, U) ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .010, .052, .109 .008, .042, .103 .014, .042, .099 .25 .011, .044, .083 .008, .052, .098 .011, .046, .093
1 .013, .030, .053 .010, .046, .103 .006, .059, .104 1 .021, .039, .068 .011, .046, .091 .006, .053, .105
2 .017, .025, .032 .008, .052, .115 .006, .043, .098 2 .004, .004, .006 .015, .049, .099 .011, .052, .097

(Y0, Y1, X, U) ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .016, .046, .092 .010, .041, .101 .012, .049, .097 .25 .014, .041, .074 .012, .052, .100 .011, .052, .094
1 .010, .017, .023 .013, .051, .104 .006, .043, .101 1 .014, .020, .032 .009, .054, .099 .013, .051, .094
2 .012, .019, .031 .008, .060, .102 .012, .052, .100 2 .003, .004, .004 .008, .044, .092 .010, .043, .093

(Y0, Y1, X) ∼ Normal, U ∼ Laplace

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .012, .051, .091 .014, .050, .091 .007, .046, .097 .25 .007, .054, .103 .010, .059, .104 .008, .051, .105
1 .009, .043, .097 .006, .049, .097 .013, .045, .098 1 .014, .042, .090 .006, .044, .099 .009, .050, .092
2 .023, .036, .059 .010, .052, .097 .008, .052, .093 2 .011, .035, .062 .012, .047, .103 .011, .046, .101

(Y0, Y1, X) ∼ Laplace, U ∼ Normal

β No Trim 2n/ln(n) 4n/ln(n) β No Trim 2n/ln(n) 4n/ln(n)
.25 .015, .045, .078 .013, .048, .098 .006, .041, .094 .25 .017, .041, .067 .014, .046, .088 .012, .046, .094
1 .006, .026, .036 .008, .045, .092 .008, .046, .096 1 .007, .035, .041 .012, .045, .087 .010, .052, .097
2 .005, .006, .009 .007, .039, .089 .012, .052, .097 2 .001, .001, .003 .007, .045, .092 .012, .051, .100

The treatment assignment is D = I(γ′X > U), where X = [Xi]
4
i=1 with a constant term .25 (hence Z has an asymmetric distribution),

and γ = [.25, .5, β, β/2]. The propensity score p(X) is estimated by maximum likelihood in order to compute Z. A constant term is

used for estimation. Values are rejection frequencies of the null hypothesis ATE = 0, at the 1%, 5%, 10% levels. “No Trim” is the

untrimmed estimator θ̃n. The values {2n/ ln(n), 4n/ ln(n)} are the total number of trim-by-p(X) observations.
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