
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Random-parameter PSM: a novel method of program evaluation for 

situations when participation is affected by unobservable variables 

 

Taro Takahashi 1, 2, *, Toru Nakajima 3, Daiki Matsutaka 4 and Janet Dwyer 5 

 
1 University of Bristol, Langford, Somerset BS40 5DU, UK 

2 Rothamsted Research, Okehampton, Devon EX20 2SB, UK 
3 Mie University, Tsu, Mie 5148507, Japan 

4 The University of Tokyo, Yayoi, Tokyo 1138657, Japan 
5 Countryside and Community Research Institute, Gloucester, Gloucestershire GL2 9HW, UK 

* Corresponding author: taro.takahashi@bristol.ac.uk 

 

 

 

 

 

Selected Poster prepared for presentation at the 2016 Agricultural & Applied 

Economics Association Annual Meeting, Boston, MA, July 31- Aug. 2 

 

 

 

 

 

Copyright 2016 by the aauthors. All rights reserved. Readers may make verbatim copies 
of this document for non-commercial purposes by any means, provided that this 
copyright notice appears on all such copies. 



 

INTRO

 Pro
use
wh

 PS
gro
pa
cho

 A 
ma
ob
pro
va
no

 He
the
mo
this
alte

 Th
ca
ind
ind

MATE

 A 
co
sta
mo

 Sy
tru
an
ob

A

  Propose

  Our sim

  The pro

ODUCTION 

opensity sco
ed method 

hen only cros

SM matches 
oup of non-p
rticipate in 
ose not to pa

well-acknow
atching proc
servable va
opensity sco
riable plays 
t to participa

ere, we show
e application
odel reduces
s method ca
ernative to th

e reason be
pability to a

dividual, and
dividual’s uno

ERIALS AND

Monte-Carl
mpare the 

andard logit m
odel at the es

ynthetic data
e equation 
d then used
servable var

A novel m
partic

T Taka
1 Un

4 The Univ

es the use o

mulations su

ocedure can

ore matching
of program

ss-sectional d

each particip
participants w
the program

articipate 

wledged wea
edure is car

ariables, and
ore is bias
part in peo

ate 

w through a
n of a rand
s the aforem

an be used as
he standard 

ehind the bia
assign a sep
d hence “ab
observable tr

D METHODS

lo simulatio
level of bia
model and th
stimation of p

asets were 
including a

d to estimat
riables (Table

Ra
method o
cipation 

ahashi 1,2

niversity of B
versity of To

of a random

uggest that t

n be easily i

 (PSM) is th
m evaluation 

data are ava

pant in the p
who were eq
m as the p

akness of PS
rried out sol
d therefore 
ed if any 
ple’s decisio

a simulation 
dom-paramet
mentioned b
s an easily im
PSM proced

s reduction i
parate estim
bsorb” the 
raits on parti

S 

on was ca
ases expecte
he random-p
propensity sc

generated b
n unobserva
te the equat
e 1) 

andom-
of progra
is affect

2,*, T Nak
Bristol, 2 Ro
okyo, 5 Cou

(* taro.taka

m-paramete

the new me

mplemente

e most wide
in situation

ilable 

rogram with 
qually likely t
participant bu

SM is that it
lely based o
the resultan
unobservab

on whether o

analysis tha
ter probabilit
bias, and tha
mplementab

dures 

is the model
ator for eac
effect of th
cipation 

rried out t
ed under th
arameter log
cores 

based on th
able variable
tion only wit

-param
am evalu
ted by un

kajima 3, D
othamsted R
untryside an
ahashi@br

r probability

ethod can re

ed able thro

ely 
ns 

a 
to 
ut 

ts 
on 
nt 
le 
or 

at 
ty 
at 
le 

l’s 
ch 
he 

to 
he 
git 

he 
e, 
th 

T

x

P

ra
tw



R







meter PS
uation fo
nobserva

D Matsuta
Research, 3

nd Commun
istol.ac.uk)

y model in t

educe selec

ugh major s

Table 1. Unob

Unobserva

1
e
+

Observabl

1
e
+

x1, x2: observab

Parameters 1

i
β a

andom-paramet
wo parameters.

 The simu
(large s
estimation

RESULTS A

 The ran
considera
of correct 

 It also pro
likelihood 
attributabl
variable re

 Thus, the 
research, 
properties

SM 
r situatio
able vari

aka 4, J D
 Mie Univer

nity Researc

he first stag

ction bias by

statistical pa

bservable and

able (true) pro

0 1 1 2 2

0 1 1 2

x x

x x
e
e

β β β

β β β

+ + +

+ ++
e (real-world) 

0 1 1 2 2

0 1 1 2

i i

i i

x x

x x

e
e

β β β

β β β

+ +

+ ++
ble independen

and 2

i
β are cond

ter model. Norm

ulation was 
sample) an
ns, Halton int

ND DISCUS

ndom-parame
bly better m
prediction im

oduced prope
of participa

e to the e
educed on av

proposed m
especially w

s 

ons whe
ables 

Dwyer 5 
rsity, 
ch Institute 

ge of PSM 

y 12% 

ackages 

d observable

pensity score 

3 3

2 3 3x

β ε

β ε

+

+  

propensity sc

2x
 

nt variables. ε3: 

ditioned for eac

mal distributions

conducted 
nd, for 
telligent draw

SSION 

eter appro
model fit, with
mproving from

ensity scores
ation, with t

existence of 
verage by 12

method seems
with respect t

n 

e propensity s

core 

unobservable v

ch individual un

s were assumed

with N = 
random-para

ws 

oach yielde
h the averag
m 61.9% to 7

s closer to th
the selectio

an unobse
2.0% 

s to warrant 
to its small s

 

 

scores 

variable. 

nder the 

d for the 

10,000 
ameter 

ed a 
ge rate 
70.5% 

he true 
n bias 
ervable 

further 
sample 


	AAEA_2016_title
	AAEA_2016_poster

