Supplementary Materials for “Propensity score weighting with survey weighted data when estimating the effect of treatment on binary outcomes”
Supplementary Figures

Supplement Figure 1.  The boxplots of relative biases (RB, in absolute value) obtained by three propensity score weighting approaches under different scenarios by varying the sample size and magnitude of true average treatment effect (RB is in scale of 10-2) 
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Supplement Figure 2.  The boxplots of relative biases (RB, in absolute value) obtained by three propensity score weighting approaches under different scenarios by varying the degree of model misspecification (RB is in scale of 10-2)
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Supplement Figure 3.  The boxplots of relative biases (RB, in absolute value) obtained by three propensity score weighting approaches under different scenarios by varying the level of overlap in propensity score (RB is in scale of 10-2)
[image: ]

Appendix

A.1 The simulation based on the conditional probability

For this part, we simply suppress  after the notations  and . Note that

while

Thus, , i.e.  could be considered as the mean of a Bernoulli random variable given Y(0). Moreover, it is straightforward that the unconditional expectation of  is

Which means that Y(1) simulated through the conditional probability method follows Bernoulli() unconditionally while Y(1) is dependent of Y(0) in a similar sense to that of Dugoff (2014).

A.2 Calculation of the estimated PATE and PATT
By the Bayes rule we have the density of  given 

Thus, integrating both sides over the support of  yields

Hence, when  we have 

and thus, the theoretical PATE is

Therefore, the estimated PATE could be roughly written as the following weighted average form

Similarly, when  we have

Thus, theoretically we have

Therefore, the estimated PATT could be roughly written as the following weighted average form




image1.emf
RB

RB

RB

Sample size = 3000, true ATE = 0.1

Sample size = 3000, true ATE = 0.2

Sample size = 3000, true ATE = 0.3

PATE PATT PATE PATT PATE PATT
0.6 T
0.4+ T T p—— p— — —T
92 x X 1 i -1 T . —_—
0.2+
X X —l— —l— 1
: > : I h'd I - = ;: ‘T’ : h'd : ! h'd !
L | [ ] [ ]
0.04 i 1 1 i - 1 - - - - - 1 1 1 e e — - - - -
SATE SATT SATE SATT SATE SATT
0.6
0.4+ —— —— p— — —_—
0-21 X X T T T 1
X X
,( : = L L 5 = 4
0.0 - JR _I_ _I_ —_l _l_ _I_ —1 I —1 : I —1 : —_ i i e E— e E— — : —1 : —1
Sample size = 6000, true ATE = 0.1 Sample size = 6000, true ATE = 0.2 Sample size = 6000, true ATE = 0.3
PATE PATT PATE PATT PATE PATT
0.64 T
0.4+
0.2- X - | —_
. — —
x x T T = y T —
E | % | l ' | [ ] [ ] | : : : - :
0.0 —_— —I— _I_ —— — —_— ! —_— g ! —— ! —_—— —I— _I_ p— — p— JE — 1
SATE SATT SATE SATT SATE SATT
0.6 - —— ——
0.4+ —
021 —— . == T 1 % T T
- < - 1 . * [ ] [ ] I X I I X I [ [ [ ") ] [ 3 ]
PR — | | | | [ | | I 1 [ ]
0.0- _I_ _I_ _I_ _I_ — ! —— ! ! —— ! J R b pre—— ! b pre—— —— ——
Sample size = 9000, true ATE = 0.1 Sample size = 9000, true ATE = 0.2 Sample size = 9000, true ATE = 0.3
PATE PATT PATE PATT PATE PATT
0.6
0.4+
: : . L | 5 BB BB | = == L ==
0.0 L = = 1 - = == 1 - —_— === = V=
SATE SATT SATE SATT SATE SATT
0.6
" —
0.2- 1 il 1 % 1 1
—— ——— — - = [ [ ——] l l % % . | . . | .
0.0- — = 1T 1 == == — — = = === =
Unweighted Stage Il ;/veighted Both wéighted Unwe'ighted Stage I ;Neighted Both w;aighted Unweighted Stage Il \'/veighted Both w'eighted Unweighted Stage |l \'/veighted Both w'eighted Unweighted Stage Il \'/veighted Both w'eighted Unweighted Stage |l \'/veighted Both w'eighted










SATE SATT

PATE PATT

0.0

0.2

0.4

0.6

0.0

0.2

0.4

0.6

R

B

Sample size = 3000, true ATE = 0.1

SATE SATT

PATE PATT

Sample size = 3000, true ATE = 0.2

SATE SATT

PATE PATT

Sample size = 3000, true ATE = 0.3

SATE SATT

PATE PATT

0.0

0.2

0.4

0.6

0.0

0.2

0.4

0.6

R

B

Sample size = 6000, true ATE = 0.1

SATE SATT

PATE PATT

Sample size = 6000, true ATE = 0.2

SATE SATT

PATE PATT

Sample size = 6000, true ATE = 0.3

SATE SATT

PATE PATT

UnweightedStage II weightedBoth weighted UnweightedStage II weightedBoth weighted

0.0

0.2

0.4

0.6

0.0

0.2

0.4

0.6

R

B

Sample size = 9000, true ATE = 0.1

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Sample size = 9000, true ATE = 0.2

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Sample size = 9000, true ATE = 0.3


image2.emf
RB

Degree of model misspeficiation: Low

Degree of model misspeficiation: Medium

Degree of model misspeficiation: High

PATE PATT PATE PATT PATE PATT
0.3- —
0.2- —— —— T
0.1- =
X v X 2 e v 1 X X X v X X
0.0- 1 - - - - i 1L 1L 1 1T 1T 1 1 1 - - - 1T
SATE SATT SATE SATT SATE SATT
0.3- ——
0.2- —— —— —— —1— S  — T ——
0.1 y y 1
" X X « X X X >-< X X >~ b4 X
P e 1T 1T T 1 1 L 1 1 - 1 L L 1T T T T

Unweighted Stage Il ;/veighted Both wéighted Unwe'ighted Stage I ;Neighted Both w;aighted

Unweighted Stage Il \'/veighted Both w'eighted

Unweighted Stage |l \'/veighted Both w'eighted

Unweighted Stage |l \'/veighted Both w'eighted

Unweighted Stage |l \'/veighted Both w'eighted










SATE SATT

PATE PATT

UnweightedStage II weightedBoth weighted UnweightedStage II weightedBoth weighted

0.0

0.1

0.2

0.3

0.0

0.1

0.2

0.3

R

B

Degree of model misspeficiation: Low

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Degree of model misspeficiation: Medium

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Degree of model misspeficiation: High


image3.emf
RB

Level of overlap in propensity score: Strong

Level of overlap in propensity score: Moderate

Level of overlap in propensity score: Weak

PATE PATT PATE PATT PATE PATT
3 -
2 7 7T b T — —
14 T T T 1T S X
X X X X
0- 1 ——— —— —— —— 1 1 1 1 1 1
SATE SATT SATE SATT SATE SATT
3 B —
2 T T T —_ —
14 -1 T T 1T 1T X
T T T X X X X
% . . . .
0. == BE= = BE== 1T = = — = 1 T T 1 T -
Unweighted Stage |l \'/veighted Both wéighted Unweighted Stage I ;/veighted Both w'eighted Unweighted Stage Il \'/veighted Both w'eighted Unweighted Stage |l \'/veighted Both w'eighted Unweighted Stage |l \'/veighted Both w'eighted Unweighted Stage |l \'/veighted Both w'eighted










SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

0

1

2

3

0

1

2

3

R

B

Level of overlap in propensity score: Strong

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Level of overlap in propensity score: Moderate

SATE SATT

PATE PATT

Unweighted Stage II weightedBoth weighted Unweighted Stage II weightedBoth weighted

Level of overlap in propensity score: Weak


