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Paper overview

= Brief intfroduction to Propensity score matching
=Types of Propensity score matching

= Qverview of Optimal matching

= Qutcome analysis after Optimal matching

= Infroduction to Optimalpostmatch package in R




What Is Propensity score matchinge

= Creates matched treatment and control groups that are as
similar as possible based on a wide range of observed
covariates (Stone & Tang, 2013)

= Upon computing and matching the groups on Propensity
scores, the only differences between the freatment and
conftrol group should be the reflection of whether the groups
have received tfreatment or nof.

=Researchers could conclude that any observed differencesin
the outcome is the result of the treatment.




How to perform Propensity Score |
Matchinge

= Different matching methods are used to create matched pairs
of freated and non-freated participants/observations

= Generadlly the matching methods can be grouped into (1)
greedy and (2) optimal



How to perform Propensity Score I
Matchinge

]
Greedy versus Optimal :

Literature states that optimal matching methods provides better matched group
compared to greedy methods (Guo & Fraser, 2015)




What i1s Optimal matchinge

= In opfimal matching:

Step 1: It uses network flow theory to optimizes the selection of
individuals by minimizing the distances between the matched
pAlrs.

Step 2: The overall difference between the tfreated and non-
treated groups from the matched data will be computed.

Step 3: The matched pairs will be altered until the total minimum
distance is achieved.




Why Optimal matching is better?

= |n optimal matching, decision about selecting pairs are
dependent on the earlier matches.

=Selection of maftching pairs are not only related to the smallest
distance between the pairs but also dependent on the
matching of other pairs.

= Optimizing the differencesbetween the overall matches to be
the smallest is the advantage of optimal over greedy
matching.




Matched data from Optimal
matching method

= Optimal matching algorithm develops strata containing
matched observations for treated and non-freated cases that
are as homogenous as possible.

=The creation of strata makes the observations dependent of
one another.

= Also, the selection of pairs are dependent on other pairs in the
data.

=The creation of matched pairs using optimal approach creates
dependency between the observations/cases.

= Dependency in the observations violates the independence
assumption that is crucial for regular multivariate analyses.




Option: Hodges-Lehmann Aligned IS
Rank fest

=Hodges Lehman Aligned Rank Test is a non-parametric test for ranks

= [t estimates the Average Treatment Effect (ATE) by assessing the
weighted average of the mean differences between tfreated and
conftrol parficipants of all matched sets within the sample.

=Then, Hodges-Lehmann aligned rank test is used as a significance
test for the computed ATE (Guo & Fraser, 2015).

=There is no current implementation of the Hodges-Lehmann Aligned
Rank test in R
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title: "example of optimalpostmatch”

author: "Priya"

date: "Thursday, march 26, 2015"

output: word_document
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444

Wm N W& WN

S 4939/final™)

e S
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Console

Type 'demo()’ for some demos, "help()" for on-1ine help, or
"help.start()' for an HTML browser interface to help
Type 'q()’ to quit R.

[workspace loaded from ~/.RData]

> install.packages("G:/R_package_optimalpost/optimalpostmatch packag
ptimalpostmatchr/Optimalpostmatch_0.1.tar.gz", repos = NULL, type =
Installing package into ‘C:/Users/Asus/Documents/R/win-Tibrary/3.1’
(as ‘1ib’ is unspecified)

* installing *source* package 'Optimalpostmatch’ ...

£33 R

*%* preparing package for lazy loading

** help

#*¥% installing help indices

*%* puilding package indices

#** testing if installed package can be Toaded

#**% arch - 1386

#*%% arch - x64

* DONE (optimalpostmatch)

>

‘optimalpostmatchr/0
ource™)

Intfroducing Optimalpostmatch
package

Environment
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7} Global Environment ~

History

_f*Import Dataset~ 3'CIear

Files Plots Packages Help Viewer

2)

Documentation for package ‘Optimalpostmatch’
version 0.1

o DESCRIPTION file
Help Pages

HodgesL Hodges-Lehmann Aligned Rank Test (HodgesL)




Demonstration of how 1o use the |-
package

Save the matched data from
optmatch package in R/stata




Demonstration of how to use the
package (cont..

File Edit Code View Plots Session Build Debug Tools Help

Ql-lc- B B &) project: (None) ~

led1* @7 Untitled2* @7 Untitled3* @7 Untitled4* 3] main_test.R 7 main document.R @7 Example.Rmd* » = Environment  History
B % Q| ? - & knitWord ~ ~#Run %% [@ Chunks~ &% [ #Import Dataset~ 3 Clear
< '1[ Global Environment ~

Data

@ match. data 14 obs. of 4 variables

o seceing che the darafile Step 1: Load the
matched data infto R

R_package_optimalpost/Document for R package/Documents for testing the package") Files Plots Packages Help Viewer

match. data <-read. csv("example. cs @ New Folder @ | Delete [s|Rename = 4Gk More~

« Modified

t | _ Step 2: Load the
Example_using_Optimalpostmatch.docx KI V Opiima Ip ostmthh

.RData 1MB 15, 3:44 PM .
Risory oa,05 3P package into R

optimalratiol.csv 5. Oc 15

R Markdown *

* testing if installed package can be Toaded
arch - 386
arch - x64
DONE (Optimalpostmatch)
setwd("G:/R_package_optimalpost/Document for R package/Documents for testing the package")
setwd("G:/R_package_optimalpost/Document for R package/Documents for testing the package")
match. data <-read.csv("example.csv")
# Required Tibrary
Tibrary("optimalpostmatch")
names (match. data) [names (match. data)==" #Rename the outcome variable
names (match. data) [names (match. data) #Rename the treatment variable
HodgesL (match. data, 14)
SATE
[1] 9.75

Example using Optimalpostmatch.Rmd 21K 0 15, 3:54 PM
Data for testing.xlsx 1K 15, 4:07 PM
Data for testing.csv

data.csv

DID testing.xlsx 104 KB

DID testing.csv 91B ‘ 15, 5:04 PM
Data_testing.xlsx < 15, 5:48 PM

VVVVVVYVYYVY

] testing with data.Rmd 15, 5:49 PM
Data for DID.xlsx ( 0, 2015, 9:
Data for DID.csv

$°z scores”
[1] 1.798119

$ p-value®

s ecs " example.csv
[1] "nonsignificant P
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Demonstration of how to use the |-
package (cont..)

Conducting Hodges-Lehmann Aligned Rank Test

24+ ## Hodges Lehman Aligned Rank Test

By ‘ Step 3:

26| names (match. data) [names (match, data)=="score09"]="y"  #Rename the outcome variable i, Rename the

271 names (match, data) [names(match. data)=="treatn"]="treat" #Renane the treatment variable outcome
variable

ii. Rename the
freatment
variable

ii. Run the analysis

HodaesL (match, data



Demonstration of how to use the |-
package (cont..)

Hodges-Lehmann Aligned Rank Test Output

CO"SOle 1R package Ontimaloost/Document for R nackage/Documents

> ## Hodges Lehman Aligned Rank Test

> names (match. data) [names (match. data)=="score09"]="y"  #Rename the outcome variable

> names (match. data) [names (match, data)=="treatm"]="treat" #Rename the treatment variable
> HodgesL (match. data, 14)

SATE

[1] 9.75 ATE = Average

‘ Treatment Effect
scores

1.798119 Z scores for the
computed ATE

Significance test on
the computed ATE

nonsignificant”




Limitations

=The package is still under development

* Exploring more statistical analysis that are suitable for matched
data created using optimal matching

* Difficult to find literature on the application of optimal matching



Conclusion

= Package provides practitioners with an easy-to-use alternative
to compute the Hodges-Lehmann Aligned Rank test

=This package connectswith the optmatch by Hansen et al.,
2015

=These developments will hopefully increase the use of optimal
matching



Where to find the packagee

=The package can be downloaded from:

https://portfolio.du.edu/Antonio.Olmos/page /54952

Thank you



