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a transaction account, promotes financial planning and other
aspects of financial safety, but also promotes the use of other
financial services, such as credit and insurance (Carbó et al.,
2005; Leyshon and Thrift, 1995; Mohan, 2006, Rangarajan
Committee, 2008).
In the Indian context, the concept of financial inclusion
gained prominence with the Reserve Bank of India’s 2005
Annual Policy Statement by then-governor Dr. Venugopal
Reddy (Reddy, 2006). Following that, the Rangarajan Committee in 2008 placed much greater emphasis on the importance and need for financial inclusion, calling it “both
a crucial link and a substantial first step towards achieving
inclusive growth” (Rangarajan Committee, 2008). Both of
these represent government-directed efforts at not only popularizing and promulgating the concept, but at promoting
an academic interest in it as well. However, it should be
understood that India’s policy of providing accessible banking throughout the country stretches much further back, most
notably with the Regional Rural Bank program. The program
was well-regarded for greatly expanding rural banking, and
has been shown to have had noticeable effects on rural
poverty reduction in India (Burgess and Pande, 2005).
All India Radio (AIR), also known as Akashvani, is India’s
national public radio broadcaster. AIR began in 1936 in
Kolkata, and, as of 2011, reached over 98% of India’s
population. Despite this, from 2001 to 2011, AIR added
34 new stations across the country, an expansion of about
17%. A number of these new stations also increased the
languages they broadcast in, seeking to engage more with
underserved and historically overlooked communities. AIR
operates under a three-tier system — national, state, and
local — in which stations broadcast programming and news
bulletins from each of the three tiers. The national tier
broadcasts in Hindi and English, the state tiers broadcast
in official state languages, and the local tiers broadcast in
locally prominent languages. The national and state tiers
broadcast both news bulletins and other programming in all
of their respective languages, whereas the local tier is given
autonomy in deciding the extent to which its languages are
to be used. Thus, of the local tier languages, some may be
used for news bulletins and programming, whereas some may
only be used for specific programming.
All India Radio broadcasts a variety of programs, from
entertainment to education to programs specifically for a
target audience, such as farmers, women, and youth. Many of
these programs include financial education, financial advice,

Abstract— This paper examines the effects of increasing
national coverage of All India Radio on financial inclusion
during the early 2000s. Specifically, the dependent variable
is bank account ownership and the explanatory variable of
interest is subdistrict-level radio coverage. India’s linguistic
diversity means that radio coverage captures the proportion
of the population that can effectively listen to accessible radio
broadcasts. I include the standard controls of literacy, wealth,
access to banking, and other demographic variables. The relationship between radio coverage and bank account ownership
is regressed using a subdistrict-level fixed-effects model in
order to counteract various endogeneity concerns. Changes in
radio coverage are statistically and economically significant, and
demonstrate modest changes in financial inclusion in response.
Results vary between rural and urban regions, with rural
regions experiencing greater effects from radio coverage than
urban regions. Several robustness checks confirm the results
provided. Policy implications are two-fold: increasing radio
coverage in terms of language and geography across India and
increasing access to radio broadcasts are expected to increase
financial inclusion.

I. I NTRODUCTION
This paper examines the effects of radio coverage on
financial inclusion. Specifically, it explores the link between
All India Radio’s broadcast coverage across India and Indian
bank account ownership using data from the two census years
of 2001 and 2011.
In this analysis, I examine how changes in radio coverage
of All India Radio (AIR), or Akashvani, affect subdistrictlevel financial inclusion. I construct various measures of
radio coverage in order to generate composite measures of
listenership that form the core independent variables. As
controls, I include principal determinants of financial inclusion relevant at the subdistrict (tehsil) level, such as literacy,
access to banks, wealth, and a number of demographic
variables. I estimate this relationship using subdistrict fixedeffects and by clustering standard errors over subdistricts.
The data for these variables is obtained from All India Radio,
Prasar Bharati, and the 2001 and 2011 Censuses of India.
Financial inclusion, defined as the availability of and unencumbered access to financial services, is generally thought
to have significant beneficial long-term impacts on poverty
(Beck, Demirguc-Kunt, and Martinez Peria, 2007; Beck,
Demirguc-Kunt, and Levine, 2007; Clarke, Xu, and Zou,
2006; Galor and Zeira, 1993; Honohan, 2004; Jeanneney and
Kpodar, 2011). Financial inclusion, and particularly access to
banking, is regarded as a major potential social safety net for
much of the world’s poor. Owning a bank account, generally
5

or other pieces of financial information. Particularly, there
are a variety of business or financial programs covering an
array of financial education topics. Additionally, there are
programs for farmers focusing on interest rates, insurance
policies, and loans, and programs for women focusing on
financial independence, among many more. All in all, a
multitude of groups are informed on a variety of financial
topics, most of which are centered around the opening and
use of a bank account.
My core results show that there are indeed tangible effects
to increasing AIR coverage in India. The findings show that,
as a whole, India experiences a significant rise in bank account ownership from increases in radio coverage, implying
that AIR-based financial education is successful at changing
the financial behavior of many of its listeners. Observing
the rural-urban divide, rural regions experience a high rate
of financial participation as compared with urban regions.
This suggests that, despite equivalent increases in coverage
in urban regions, there are urban-specific factors that prevent
financial education from translating to financial inclusion.
Generally, urban residents are noted to be more multilingual
than rural residents. Thus, an increase in coverage in their
native language may be less effective than it would be for
rural residents, for whom increases in language coverage
are much more critical. Further, urban residents are more
exposed to banks and to banking than rural residents are,
for whom such radio broadcasts can be highly informative.
Additionally, the results for both rural and urban regions
show that bank account ownership is only increasing in radio
coverage if there is sufficient radio ownership in the given
subdistrict. Otherwise, broadcasts do not seem to reach the
intended audience.
My results present clear policy implications for AIR and
Prasar Bharati, its parent organization. Primarily, expanding
AIR coverage across India, geographically and linguistically,
has much potential to further government initiatives for
financial inclusion. Considering AIR’s present geographical
reach, increases in coverage are more likely to come in the
form of expanding the number of languages broadcast at a
station. Thus, with increased language diversity across AIR
stations, there can be increased information dissemination
and penetration to many presently unreached populations.
In addition to this, however, AIR must ensure high enough
rates of radio access, through radio sets, for the increases in
broadcast coverage to be effective.
The paper is organized as follows. Section II provides a
review of the literature regarding banking and broadcasting in
India. Section III describes the data and variables. Section
IV presents the results from the main regressions. Section
V examines several robustness checks of the core results.
Section VI presents the conclusions.

it has been a major focus for several multinational organizations. The general meaning of financial inclusion is the
availability and access of financial services to all individuals
in the economy. Often, this occurs through the expansion
of bank branches and the development of more coherent
policies aimed at the disenfranchised and disadvantaged
(Carbó et al., 2005; Clarke, Xu, and Zou, 2006; Conroy,
2005; Beck, Demirguc-Kunt, and Levine, 2007; Honohan,
2004; Leyshon and Thrift, 1995; Mohan, 2006; Rangarajan
Committee, 2008). Financial inclusion generally begins with
access to banking services, with access to credit considered
an important secondary step. This paper will focus on the
first of these, on the effect of financial education on banking,
although it is well documented that the first generally leads
to the second (Allen et al., 2012; Bhandari, 2009; Sarap,
1990).
It is well-documented in the development literature that access to and ownership of a bank account enables households
to engage in significant levels of consumption smoothing
over time; this has also been suggested to reduce the incidence of child-labor among these households (Becker, 1975;
Blundell et al., 2017; Mincer, 1974). The literature also links
banking to savings mobilization and access to credit. These
are associated with greater capital accumulation, longerterm investment decisions, and significant poverty reduction
(Burgess and Pande, 2005). Further, a number of papers
demonstrate that poverty and inequality are negatively associated with access to formal financial services (Clarke, Xu,
and Zou, 2006; Beck, Demirguc-Kunt, and Martinez Peria,
2007; Honohan, 2004; Galor and Zeira, 1993; Jeanneney and
Kpodar, 2011). Moreover, much of the literature notes that
greater access to financial services has significant positive externalities, improving a variety of measures of economic efficiency, equity, financial development, and economic growth
(Abu-Bader and Abu-Qarn, 2008; Bittencourt, 2012; Conroy,
2005; Pal, 2011; Yang and Yi, 2008).
Financial literacy is generally regarded as a critical
stepping-stone towards financial inclusion, as it educates
individuals on the range of financial products they may
obtain. However, several studies demonstrate that India,
like much of the world, has very low levels of financial
literacy across all population groups (Agarwal et al., 2015;
Bönte and Filipiak, 2012; Huston, 2010). There are several
studies conducted in India and similar developing nations
that demonstrate the effect of financial literacy on financial
behavior. The majority of such papers show limited effects
of financial literacy programs on those already financially
literate, but that there are modest inclusion improvements
on the financially illiterate (Atkinson and Messy, 2011; Cole
et al., 2009; Miller et al., 2009). Additionally, these results
depend on the population to whom financial education is
provided, with different groups responding differently due
to any number of population-specific factors (Arora, 2016;
Dixit and Ghosh, 2013; Gaurav and Singh, 2012; Nedungadi
et al., 2018).
Regarding the link between radio and the dissemination of
financial information, very little research has been conducted,

II. L ITERATURE R EVIEW
Financial inclusion has been a major development goal
for both developed and developing nations since the early
2000s, at the national and sub-national level. Additionally,
6

TABLE I: Method 1 and Method 2 for Representing Language Coverage (LCV)
Method
Language Coverage
Method 1 (LCV1)
Method 2 (LCV2)

Value Assigned
non-news coverage
0
1

no coverage
0

particularly in India. One of the most prominent studies,
however, documents that regular radio and television use
has meaningful impacts on the awareness and understanding
of various financial instruments, though it does not show
an increase in investment in these instruments (Bönte and
Filipiak, 2012). Additionally, numerous papers demonstrate
the usefulness of radio for information dissemination in India
and similar developing nations in the fields of health and
technology (Sharma and Choudhary, 2007; Annamalai, 2001;
Kakade, 2013; Nazam, 2000; Opara, 2008; Tamuli, 1999).
Radio-based financial education is ubiquitous in India,
yet there is a dearth of research examining this medium of
education and its effects on financial inclusion. This paper
seeks to address this gap in the literature by presenting an
analysis on All India Radio, arguably India’s most wellknown and most listened-to radio service, and whether AIR
has been successful in improving India’s levels of financial
inclusion.

listeners will prefer their first language, and would thus
choose to listen primarily, or only, to radio broadcasts in
that language. LCV ils records the coverage by station s of
language l in subdistrict i. Language coverage attempts to
assign a value to the broadcasting languages at a station.
Unfortunately, a nontrivial number of stations provide only
very limited information about their broadcasts, and thus I
have elected to use a station’s news-bulletin in generating
these values. I classify languages based on whether they
are used to relay news-bulletins, whether they are used
for strictly non-news broadcasting, or whether they are not
present at the station.
I devise two methods of interpreting the language coverage
classification by generating two separate dummy variables,
presented in Table I. Under the first, referred to as method 1,
I construct LCV 1, a dummy variable defined as 1 if, in subdistrict i, station s uses language l for news-bulletin broadcasting. The assumption underpinning the use of method 1
is that, for listeners of a specific language, coverage below
news-level coverage is insufficient for influencing financial
behavior. The alternative method to this is referred to as
method 2. Under this method, I construct LCV 2, a dummy
variable defined as 1 if, in subdistrict i, station s uses
language l for any amount of broadcasting. The assumption
underpinning the use of method 2 is that any coverage is
sufficient for influencing financial behavior. Thus, I generate
two alternative measures of Effective Reach: ER1 and ER2.
The remainder of the data is obtained directly from the
Census of India, years 2001 and 2011. Earlier censuses
contain were not used because they did not record household
banking data. From the data, I am able to make use of three
different sets of observations. The first set includes data on
whole subdistricts (10,873 observations), henceforth referred
to as total. The second set includes data on the rural portions
of subdistricts (10,785 observations, as not all subdistricts
have rural parts), henceforth referred to as rural. The third
set includes data on the urban portions of subdistricts (5,551
observations, as many subdistricts do not have urban parts),
henceforth referred to as urban. Summary statistics can be
found in Appendix A, Tables 1 and 2.
The dependent variable in my analysis is Bank Account
Ownership (BO), which represents the proportion of households in a subdistrict that are in possession of a bank account.
This records households in possession of one account as
equivalent to households where multiple adults possess their
own, independent accounts. In order to capture the proportion
of the population that has access to radio broadcasts, I
construct both Radio Ownership (RO) and Car Ownership
(CO). Radio Ownership is defined as the proportion of
households in a subdistrict that are in possession of a radio
set or a transistor radio. Additionally, as cars and other auto-

III. DATA AND M ETHODS
Using All India Radio and Prasar Bharati, I compile an
original panel of station-level data on subdistricts covered
and broadcasting languages, primarily for the purpose of
constructing the main variable of interest, Effective Reach.
India is a notably diverse nation linguistically. A region’s
official languages, Hindi, and the state language(s) may not
be well-understood by the many segments of the population.
This can significantly lessen the effect of radio broadcasts
intended to educate the public. Thus, it is possible that
significant portions of certain subdistricts might be unable
to speak any of the languages broadcast in their region. In
light of these circumstances, I construct a variable, Effective
Reach (ER), that seeks to capture the population for whom
the available AIR broadcasts are understandable, the effective
population reached. Essentially, I intend to summarize how
well a subdistrict is “matched” by the broadcasts it receives;
subdistricts with a high linguistic match will return a high
value for ER, and subdistricts that receive broadcasts that
do not match their linguistic demography will return a low
value for ER. It is constructed as follows:
X
ERi =
M Til ∗ max(LCVils )
(1)
l

news coverage
1

s

where M T is Mother Tongue (over population) and LCV
is language coverage for subdistrict i, language l, and AIR
station s.
Specifically, M Til is the proportion of individuals in
subdistrict i for whom language l is the mother tongue.
Mother Tongue is used in the absence of a variable recording
speakers by language at the subdistrict level. The primary
assumption mitigating concerns of measurement error is that
7

mobiles are generally outfitted with a radio console, I include
Car Ownership, defined as the proportion of households in
a subdistrict that are in possession of a car, van, or jeep.
Effective Reach captures the maximum potential reach that
AIR broadcasts can have in a subdistrict. However, low rates
of radio access would render Effective Reach values particularly meaningless. As such, in order to capture effective
listenership, I make use of two interaction terms: ROxER
and COxER. ROxER captures the radio set/transistor
radio-based effective listenership, where COxER captures
the automobile-based effective listenership. In addition to
these variables, I include a number of control variables
that are determinants of financial inclusion seen as standard
in the literature, namely wealth, literacy, access to financial institutions, and country-specific demographic variables
(Bhattacharyay, 2016; Khanh, et al., 2019; Kumar, 2013;
Sahoo et al., 2017; Singh et al., 2017).
Following the work of Filmer and Pritchett (2001),
McKenzie (2005), Vyas and Kumaranayake (2006), and
several others, I construct an asset-based wealth index by
means of principal component analysis. The majority of such
indices are constructed for the purpose of scoring and ranking
households by wealth; however, in my analysis, I turn from
scoring households to scoring subdistricts. The Census of
India provides an abundance of household and housing data,
and I am able to collect 81 assets for 2001 and 119 assets for
2011. This data is provided, in line with the other variables,
as the proportion of households in a subdistrict that have or
have access to a given characteristic/asset. Essentially, this
asset index scores a subdistrict’s wealth in accordance with
the wealth of the households comprising that subdistrict.
Concerns over the inclusion of irrelevant assets or characteristics in the index are generally unfounded. Included
variables fall under one of the following categories, each of
which is an indicator of household wealth: housing condition,
house-ownership status, housing materials, number of rooms,
household member characteristics, water and water access,
electricity and fuel, latrine and bathing room facilities,
kitchen facilities, and assets.
From this, the final variable, Wealth Index is constructed
by weighting each of the included variables for each subdistrict, resulting in a singular, summarized value that indicates
the subdistrict’s wealth relative to the other subdistricts in
the country. As is usual in the literature, I standardize (meancenter and divide by the standard deviation) this measure by
population set (total/rural/urban) and by year in order to facilitate interpretation of its estimated coefficients (Filmer and
Pritchett, 2001; McKenzie, 2005; Vyas and Kumaranayake,
2016).
Literacy, among a variety of education variables, is generally strongly associated with financial participation in the
literature. As such, I include Literacy Rate, which measures
the proportion of the population that is literate by subdistrict.
Access to financial institutions and banking facilities is
another important determinant of financial inclusion. The
Census of India provides information on the number of banks
per capita present within a subdistrict. From this, I generate

two variables: sdBI and dBI. sdBI is the number of banks
in the given subdistrict. However, individuals living in a
subdistrict are not confined to banking solely within their
subdistrict. In order to account for this, I construct dBI, the
number of banks in a given district per capita (of the district).
Together, these two variables seek to capture banking access.
Finally, I include a number of demographic variables to
account for demographic-specific barriers or advantages to
financial inclusion. The Census of India provides the gender
ratio as well as the proportion of religious minorities (Muslim, Christian, Sikh, Buddhist, Jain, Other) per subdistrict,
and thus I include each of these in my analysis.
Additionally, in order to correct for subdistrict-specific
endogenous characteristics that cannot be accounted for –
cultural or social drivers, or that lack sufficient data –
spending on financial infrastructure, education, or radio,
I implement subdistrict fixed-effects. Further, I cluster on
subdistricts in order to produce cluster-robust standard errors.
Using these variables, I estimate the following two empirical
models that differ only in their use of ER1 or ER2:
BOit =α + β1 ROit + β2 COit + β3 ER1it
+ β4 ROit ∗ ER1it + β5 COit ∗ ER1it + β6 Litit
+ β7 sdBIit + β8 dBIit + β9 W Iit + Z ∗ γ

+ θt + φi + it ; t = 0, 1; i = 0, ..., N

(2)

BOit =α + β1 ROit + β2 COit + β3 ER2it
+ β4 ROit ∗ ER2it + β5 COit ∗ ER2it + β6 Litit
+ β7 sdBIit + β8 dBIit + β9 W Iit + Z ∗ γ

+ θt + φi + it ; t = 0, 1; i = 0, ..., N

(3)

for subdistrict i and time period t. The term Z is a vector
of control variables, γ is the vector of their coefficients, θt is
the set of time fixed-effects, and φi is the subdistrict-specific
fixed-effects term. A description of all variables can be found
in Table IV.
IV. R ESULTS
Table V presents estimates of the model as specified
above, where the first three columns are estimates of equation
(2) and the second three columns are estimates of equation
(3).
A. Effective Reach
The variable of interest, Effective Reach, is interpreted
through an examination of the marginal effects. From here
one, when I refer to estimates, I will be referring to estimates
of marginal effects.
∂BO
= β3 + β4 ∗ ROit + β5 ∗ COit
(4)
∂ER
Estimates of Effective Reach vary depending on the population set used. Estimates are increasing in Radio Ownership
and Car Ownership under total and rural; however, interestingly, estimates are decreasing in either Radio Ownership,
8

Car Ownership, or both, under urban. increasing in Car
Ownership about two (method 1) to three (method 2) times
the rate of increases in Radio Ownership. This suggests that
radio access by means of Car Ownership has a noticeably
larger impact on Bank Account Ownership than does radio
access by means of Radio Ownership. This is discussed
further under Car Ownership. Despite being increasing in
these two variables, the majority of subdistricts do not actually experience increases in Bank Account Ownership from
increases in Effective Reach. Rather, only 25.44% (method
1) to 46.18% (method 2) of subdistricts have Radio and Car
Ownership levels sufficient for increases in Effective Reach
to translate to increases in Bank Account Ownership. Further,
the average marginal effect (of the positive values) presents
only modest values, 0.037 (method 1) or 0.043 (method
2). This implies that a 1% increase in in Effective Reach,
essentially a a 1% increase in the broadcasting-linguistic
match, leads to a 0.037%-0.043% increase in Bank Account
Ownership. Put in other terms, in a subdistrict of population
10,000, radio service for 100 more people results in 3-4
additional individuals obtaining a bank account. Moreover,
some subdistricts experience rather high marginal effects; the
top 1.83% (method 1) and 4.04% (method 2) of subdistricts
experience marginal effects of 0.1 or higher, or a 0.1%
increase in Banking from a 1% increase in Effective Reach.

B. Radio Ownership
Interpretation of the estimates of Radio Ownership also
requires an examination of the marginal effects.
∂BO
= β1 + β4 ∗ ERit
(5)
∂RO
Estimates of Radio Ownership, using total populations,
is increasing in Effective Reach. Marginal effects at the
mean (ER1 = 0.515, ER2 = 0.572) are negative at 0.0144 (method 1) and -0.0264 (method 2). However, at
ER1=0.568 and ER2 = 0.673, the marginal effects of Radio
Ownership become positive. Accordingly, we see that only
53.32% (method 1) to 50.89% (method 2) of subdistricts
have Effective Reach at sufficiently high levels for increases
in Radio Ownership to result in positive changes in Bank
Account Ownership. Similarly, using rural populations, we
see that estimates of Radio Ownership are increasing in
Effective Reach. Marginal effects at the mean (ER1 = 0.527,
ER2 = 0.588) are negative at -0.0279 (method 1) and
-0.0417 (method 2). And, in line with the total results,
we see that only 52.11% (method 1) to 48.05% (method
2) of subdistricts have Effective Reach at sufficiently high
levels for increases in Radio Ownership to result in positive
changes in Bank Account Ownership. However, under urban
populations, estimates of Radio Ownership are decreasing in
Effective Reach, but are positive across all values of ER.
Marginal effects at the mean are much higher as well, at
0.1233 (method 1) and 0.1308 (method 2), implying that a
1% increase in Radio Ownership translates to a 0.1233% or
0.1308% increase in Bank Account Ownership.

Using rural population, we obtain rather similar results.
Again, only 25.03% (method 1) to 49.32% (method 2) of
subdistricts have Radio and Car Ownership levels sufficient
for increases in Effective Reach to have positive effects on
Bank Account Ownership. And, the average marginal effect
(of positive values) is slightly lower, at 0.032 (method 1) or
0.037 (method 2), implying that a 1% increase in Effective
Reach leads to a 0.032%-0.037% increase in Bank Account
Ownership. Despite this, the top 1.01% (method 1) and the
top 2.56% (method 2) of subdistricts experience marginal
effects of 0.1 or higher, or a 0.1% increase in Banking from
a 1% increase in Effective Reach. Essentially, estimates using
both total and rural populations suggest that high levels of
Radio and/or Car Ownership are required for increases in
Effective Reach to have economically significant effects on
financial participation.

C. Car Ownership
Interpretation of the estimates of Car Ownership also
requires an examination of the marginal effects.
∂BO
= β2 + β5 ∗ ERit
(6)
∂CO
Estimates of Car Ownership using total populations, are
increasing in Effective Reach. Marginal effects at the mean
(ER1 = 0.515, ER2 = 0.572) are positive at 0.1886
(method 1) and 0.1944 (method 2), implying 0.1886% and
0.1994% changes in Bank Account Ownership from percent
unit changes in Car Ownership. The majority of subdistricts
see positive marginal effects of Car Ownership: 67.51%
(method 1) and 71.45% (method 2) of subdistricts. Estimates
using rural populations present more positive effects from
increases in Car Ownership. Marginal effects at the mean
(ER1 = 0.527, ER2 = 0.588) are slightly lower, however,
at 0.1496 (method 1) and 0.1911 (method 2). But notably,
100% of subdistricts under method 1 specifications have
positive marginal effects of Car Ownership, whereas 78.60%
of subdistricts under method 2 specifications have positive
marginal effects. Finally, estimates using urban populations
are similar to rural estimates. Marginal effects at the mean
(ER1 = 0.515, ER2 = 0.552) are positive, at 0.1823
(method 1) and 0.1317 (method 2), and again, 100% of
subdistricts (method 1) and 75.58% of subdistricts (method 2)

Under urban populations, estimates using ER1 are quite
different from estimates using ER2. Method 1 estimates of
ER1, RO × ER1, and CO × ER2 are statistically insignificant, as are the resultant marginal effects, implying negligible
effects from changes in ER1. Examining estimates using
method 2, 48.00% of subdistricts have Radio and Car Ownership levels sufficient for ER2 to have positive effects on
Bank Account Ownership. Additionally, the average marginal
effect (of positive values) is much lower, at 0.021, implying
that a 1% increase in ER2 leads to a 0.021% increase in
Bank Account Ownership. Changes in All India Radio urban
coverage have much smaller effects than changes in rural
coverage.
9

have positive marginal effects of Car Ownership. However, it
should be noted that, for urban populations under method 2
specifications, the marginal effects are decreasing in Effective
Reach.
A point of concern with the above estimates is that
Car Ownership appears to be proxying wealth, producing
a potential upward bias in the estimates. As such, I provide
a robustness test without Car Ownership in Section V to
demonstrate that this behavior is inconsequential.

dBIi =

dBIi = Pd

Banks1 + ... + Banksi−1
Pd
i (P opulationi )
Banksi+1 + ... + Banksd
+
Pd
i (P opulationi )
+

The coefficients on Literacy Rate are economically and
statistically significant for total and rural populations. We
see rather high levels of impact from increasing the Literacy
Rate, with a 1% increase resulting in a 0.202% to a 0.251%
increase in Bank Account Ownership, consistent with the
literature (Khanh, et al., 2019; Kumar, 2013; Sahoo et al.,
2017; Singh et al., 2017) about the impact of education on
financial inclusion. However, what is unusual is the estimates
for urban populations. These coefficients are not statistically
significant and are only weakly economically significant.
Further, the coefficients are negative, implying decreases
to Bank Account Ownership from increases in the Literacy
Rate. These findings agree with some of the literature about
India’s urban poor, which note that literacy or education are
often insufficient to overcome barriers to financial inclusion
(Chakrabarti and Sanyal, 2016; Rajeev and Vani, 2017).

sdBIi ∗ P opulationi
dBIi = Pd
i (P opulationi )
Banks1 + ... + Banksi−1
+
Pd
i (P opulationi )
Banksi+1 + ... + Banksd
+
Pd
i (P opulationi )

and, therefore, from equations (2) and (3)

∂BOi
P opulationi
= β7 + β8 ∗ Pd
∂sdBIi
i (P opulationi )

Thus, we see that the marginal effects of Banking Institutions, as specified in these models, are dependent on relative
size of the subdistrict’s population to its district’s population.
For total populations, it appears that the vast majority of
subdistricts experience increases to Bank Account Ownership
from increases in the number of banks present; 100% of
subdistricts under method 1 have positive marginal effects,
and, under method 2, subdistricts whose populations are
greater than 0.021% of their district’s population have positive marginal effects. This amounts to 99.32% of subdistricts.
Interestingly, however, the estimates presented using rural
and urban populations are strikingly contrary to the total
population estimates. Marginal effects for rural and urban
population sets are decreasing in relative population size, and
the marginal effects become negative after surpassing rather
low thresholds: from 0.339% to 0.527% of their district’s
population. As such, the vast majority of subdistricts, under
rural and urban, experience negative marginal effects of
Banking Institutions on Bank Account Ownership.

E. Wealth Index
The coefficients on the Wealth Index are economically
and statistically significant for all population sets. Estimates
using total populations are of a moderate level, at around
0.09. Estimates using rural populations are slightly lower,
at around 0.064, and estimates using urban populations
are about 55% higher than rural estimates, at around 0.1.
The Wealth Index has been standardized (mean-centered and
divided by the standard deviation). Thus, the above estimates
can be interpreted as: a 1 standard deviation increase in
wealth corresponds to a 9% (total), 6.4% (rural), or 10% (urban) increase in Bank Account Ownership. These coefficients
are generally consistent with the literature (Bhattacharyay,
2016; Khanh, et al., 2019; Kumar, 2013; Sahoo et al., 2017;
Singh et al., 2017) about the impact of wealth on financial
inclusion, and suggest wealth is more significant a factor in
urban regions than in rural regions.

V. ROBUSTNESS
In this section, I examine the robustness of the core estimates. Primary concerns regarding the estimates of equations
(2) and (3) include potential endogeneity or feedback from
certain regressors and the arbitrariness of controls included.
I present estimates of alternate models in order to argue that
the problems associated with these issues are not important.
The assumption that household wealth strongly influences
a household’s financial participation status is common in the
literature (Khanh, et al., 2019; Kumar, 2013; Sahoo et al.,
2017; Singh et al., 2017). However, it is highly plausible
to consider that financial inclusion may have positive impacts on long-term household wealth. Thus, to maintain the

F. Banking Institutions
Interpretation of the estimates of Banking Institutions does
not immediately suggest marginal effect analysis. However,
by construction of dBI, we have:
Pd

i (Banksi )

i (P opulationi )

and sdBIi =

Banksi

i (P opulationi )

D. Literacy Rate

dBIi = Pd

Banks1 + Banks2 + ... + Banksd
Pd
i (P opulationi )

Banksi
P opulationi

Thus, we have
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consistency of the estimates presented earlier, wealth levels
must be strictly exogenous from levels of financial inclusion,
as would be expected from a lagged effect. In Table VI, I
present estimates of equations (2) and (3) omitting the wealth
index. The core estimates of ER, RO, and their interactions
are largely similar to those from Table V, whereas estimates
of CO and CO × ER are somewhat lower and have less
statistical significance.
As mentioned in the discussion of the estimates for Car
Ownership, the estimates suggest that Car Ownership could
be serving as a proxy for wealth in the regression. Owning a
car is not ubiquitous in India, with data from 2011 showing
that only 2.8% of households owned a car (with bicycle
and motorcycle ownership much higher). Thus, higher rates
of Car Ownership may be producing higher estimates not
because car-based radio access is more effective at conveying
financial information, but because the estimates appear to be
proxying the subdistrict’s wealth. As such, in Table V II,
I present estimates of equations (2) and (3) omitting Car
Ownership and its interaction term CO × ER. The core
estimates of ER, RO, and their interactions are broadly
similar to those from Table V, clearly demonstrating their
robustness.
Another assumption found frequently in the literature is
that (Bhattacharyay, 2016; Khanh, et al., 2019; Sahoo et al.,
2017; Singh et al., 2017) access to banking is a determinant
of financial inclusion. However, it is not implausible to
consider that higher levels of financial inclusion could act as
a determinant of banking access. As noted above, to maintain
the consistency of the previously presented estimates, access
to banking must be strictly exogenous from levels of financial
inclusion. In Table VIII, I present estimates of equations (2)
and (3) omitting both banking variables, sdBI and dBI.
Here I note that the core estimates of ER, RO, CO, and
their interactions are largely similar to those from Table V.
A final concern is related to the demographic variables
included. The choice of variables included may be seen as
arbitrary, and other variables which were not available in
the data may seem more relevant. In Table IX, I present
estimates of equations (2) and (3) omitting the demographic
variables. I observe that the core estimates of ER, RO, CO,
and their interactions are largely similar to those from Table
V.

Comparing rural and urban regions, increases in Effective
Reach (increases in the broadcasting-linguistic match) have
stronger impacts in rural India at all levels of RO and CO
as compared with urban India. There are several potential
explanatory circumstances affecting this. Primarily, urban
regions in India are widely recorded to have higher rates
of multilingualism, which is not captured by Mother Tongue.
This reduces the impact of increasing AIR language coverage
in these urban regions, as higher percentages of urban linguistic minorities will already be in AIR’s reach as compared
with rural regions. Additionally, urban residents are much
more exposed to banks and to banking than rural residents
are. Thus, radio broadcasts discussing financial information
can potentially be much less informational for urban residents than for rural residents. These two factors work to
reduce the effect of increasing AIR language coverage for
urban populations.
Additionally, observing increases in Radio Ownership
strongly supports the above conclusion, particularly in rural
regions. Rural regions experience minimal gains, and even
losses, from increases in Radio Ownership if accompanied by
low levels of ER. However, at high levels of Effective Reach,
increases in Radio Ownership have a much stronger impact
on Bank Account Ownership. Radio Ownership in urban
regions, as well as Car Ownership in all regions, suggest
that increases therein result in increases in Bank Account
Ownership, irrespective of the level of Effective Reach.
Overall, the results presented above show that there are
economically significant benefits to be had from increases in
effective listenership, as represented by the two interaction
terms RO × ER and CO × ER. As noted when discussing
the variables, effective listenership comprises languages spoken/used and access to radio broadcasts. Thus, increases in
effective listenership require increases in both components.
Subdistricts that experience both see the highest benefits to financial inclusion. These findings suggest that the government
impetus for AIR expansion (station expansion, coverage
expansion, or language expansion) must be accompanied by
high levels of radio access, be it through radio sets or through
radio-fitted vehicles, in order to be effective in increasing
financial education.
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VI. C ONCLUSION
The results reflect the different characteristics of rural and
urban regions. From 2001 to 2011, there was a marked rise
in bank account ownership throughout India. However, these
increases were not homogeneous; the average bankedness
in rural regions rose 23.93 percentage points to 52.26%,
whereas for urban regions it rose by only 16.54 percentage
points to 62.74%. At mean values of Radio Ownership and
Car Ownership, we see that subdistricts experience only
weak gains, and even losses, from increases in Effective
Reach. However, at high levels of RO and CO, Effective
Reach has a much stronger effect on Bank Account Ownership.
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VIII. A PPENDIX A: A DDITIONAL TABLES
TABLE II: Summary Statistics for 2001
Total

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

5451
5451
5451
5451
5451
5451
5451

0.302
0.296
0.014
0.502
0.020
0
180299.9

0.147
0.133
0.017
0.132
0.042
1
213203

0
0.009
0
0.078
0
-1.743
275

0.887
0.858
0.267
0.868
1.767
4.402
4220048

Rural

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

5412
5412
5412
5412
5412
5412
5412

0.283
0.286
0.011
0.483
0.093
0
137193.4

0.144
0.131
0.015
0.127
2.907
1
120599.5

0
0.009
0
0.078
0
-1.896
131

0.935
0.816
0.559
0.880
209.844
6.778
1084151

Urban

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

2544
2544
2544
2544
2544
2544
2544

0.462
0.397
0.036
0.659
0.231
0
93547.76

0.161
0.132
0.033
0.093
0.449
1
217863.4

0.014
0.103
0
0.272
0
-3.395
482

0.994
0.940
0.741
0.908
16.229
3.179
4215497

TABLE III: Summary Statistics for 2011
Total

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

5422
5422
5422
5422
5422
5422
5422

0.537
0.163
0.028
0.689
0.034
0
205612.1

0.178
0.108
0.036
0.115
0.112
1
262482.4

0
0
0
0.148
0
-2.290
189

1
0.839
0.374
0.985
4.887
3.702
5585528

Rural

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

5373
5373
5373
5373
5373
5373
5373

0.523
0.159
0.022
0.670
0.182
0
148672.2

0.184
0.107
0.026
0.113
3.968
1
134813.7

0
0
0
0.148
0
-2.146
11

1
0.839
0.447
1
272.727
5.956
1463875

Urban

N

Mean

Standard Deviation

Min

Max

Bank Account Ownership (BO)
Radio Ownership (RO)
Car Ownership (CO)
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Wealth Index (WI)
Population

3007
3007
3007
3007
3007
3007
3007

0.627
0.181
0.060
0.807
0.288
08
104009.5

0.139
0.113
0.052
0.091
0.537
1
267283.5

0.109
0.015
0
0
0
-3.145
612

0.995
0.889
0.470
0.986
17.359
3.315
5585528
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TABLE IV: Definitions of variables and sources of data
Variable

Description

Sources

Bank Account Ownership (BO)

The proportion of households owning a bank account in the
population.
Measures the proportion of the population that can understand
(by language) the AIR broadcasts received in the subdistrict.
The proportion of households owning a radio or transmitter in
the population.
The proportion of households owning a car, van, or jeep in the
population.
The proportion of literate individuals in the population.
The number of banking institutions per subdistrict population.
The total number of banking institutions in the district containing
the given subdistrict, per the district’s population.
An asset-based index that proxies consumption, standardized
(mean-centered and divided by the standard deviation).
The proportion of females in the population.
The proportion of Muslims in the population.
The proportion of Christians in the population.
The proportion of Sikhs in the population.
The proportion of Buddhists in the population.
The proportion of Jains in the population.
The proportion of adherents of other religions in the population.

Census of India

Effective Reach (ER)
Radio Ownership (RO)
Car Ownership (RO)
Literacy Rate (Lit)
Banking Institutions (sdBI)
Banking Institutions (dBI)
Wealth Index (CI)
Female (F)
Muslim (Mus)
Christian (Chr)
Sikh (Sikh)
Buddhist (Bud)
Jain (Jain)
Other Religion (Oth)
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Census of India,
All India Radio
Census of India
Census of India
Census of India
Census of India
Census of India
Census of India
Census
Census
Census
Census
Census
Census
Census

of
of
of
of
of
of
of

India
India
India
India
India
India
India

TABLE V: Core estimates of the effects of various regressors on Bank Account Ownership using Method 1 and Method 2
specifications.
Method 1

Radio Ownership (RO)
Car Ownership (CO)
Effective Reach 1 (ER1)
RO x ER1
CO x ER1
Effective Reach 2 (ER2)

Method 2

(1)
Total

(2)
Rural

(3)
Urban

(4)
Total

(5)
Rural

(6)
Urban

-0.158***
(0.0291)
-0.101
(0.133)
-0.0998***
(0.0161)
0.278***
(0.0336)
0.562**
(0.195)

-0.179***
(0.0299)
0.14
(0.15)
-0.0862***
(0.0165)
0.286***
(0.0341)
0.0179
(0.207)

0.160***
(0.0357)
0.00268
(0.246)
0.000923
(0.0277)
-0.0718
(0.0463)
0.349
(0.317)

-0.173***
(0.0319)
-0.261
(0.157)

-0.201***
(0.033)
-0.0331
(0.178)

0.228***
(0.0344)
0.371*
(0.189)

0.231***
(0.0463)
0.00185
(0.00853)
0.353
(0.797)
0.0896***
(0.00657)
0.188***
(0.01)
-0.655*
(0.269)
-0.144
(0.0969)
0.277**
(0.104)
0.0156
(0.301)
-0.199
(0.206)
-10.14***
(1.749)
0.270***
(0.0648)
0.574***
(0.137)

0.202***
(0.0456)
0.000748
(0.00221)
-0.142
(0.127)
0.0644***
(0.0061)
0.196***
(0.00986)
-0.685*
(0.292)
0.0271
(0.0557)
0.131
(0.0763)
-0.131
(0.315)
-0.292
(0.168)
-12.52***
(2.312)
0.182**
(0.064)
0.576***
(0.148)

-0.0581
(0.0343)
0.00483
(0.00279)
-1.386***
(0.377)
0.106***
(0.00744)
0.196***
(0.00703)
-0.165
(0.28)
-0.240**
(0.0907)
-0.141
(0.126)
0.198
(0.261)
-0.0444
(0.191)
-0.522
(0.37)
-0.00137
(0.206)
0.576***
(0.14)

-0.0701***
(0.0192)
0.257***
(0.0375)
0.797***
(0.229)
0.251***
(0.0462)
-0.000071
(0.00849)
0.335
(0.818)
0.0914***
(0.00656)
0.182***
(0.00998)
-0.700**
(0.268)
-0.13
(0.0995)
0.258*
(0.101)
0.0487
(0.302)
-0.159
(0.193)
-10.87***
(1.78)
0.263***
(0.061)
0.577***
(0.138)

-0.0600**
(0.0189)
0.270***
(0.038)
0.381
(0.245)
0.223***
(0.0452)
-0.000172
(0.00229)
-0.105
(0.135)
0.0647***
(0.00605)
0.190***
(0.00975)
-0.761**
(0.287)
0.0329
(0.0561)
0.144
(0.075)
-0.0697
(0.317)
-0.252
(0.156)
-13.33***
(2.352)
0.184**
(0.06)
0.594***
(0.146)

0.0637*
(0.0257)
-0.177***
(0.044)
-0.434
(0.291)
-0.0553
(0.0348)
0.00472
(0.00288)
-1.391***
(0.367)
0.107***
(0.00737)
0.197***
(0.00737)
-0.1
(0.289)
-0.241**
(0.0887)
-0.202
(0.119)
0.157
(0.236)
-0.0856
(0.181)
-0.488
(0.377)
0.00622
(0.196)
0.510***
(0.144)

10873
0.795
0.794

10785
0.776
0.776

5551
0.787
0.786

10873
0.793
0.793

10785
0.774
0.774

5551
0.788
0.787

RO x ER2
CO x ER2
Literacy Rate (Lit)
Banks per Subdist. (sdBI)
Banks per District (dBI)
Wealth Index (W I)
θ
Female (F )
Muslim (M us)
Christian (Chr)
Sikh (Sikh)
Buddhist (Bud)
Jain (Jain)
Other Religion (Oth)
Constant
N
R2
Adj. R2

Standard errors in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001
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TABLE VI: Estimates without the Wealth Index (WI)
Method 1

Radio Ownership (RO)
Car Ownership (CO)
Effective Reach 1 (ER1)
RO x ER1
CO x ER1
Effective Reach 2 (ER2)

Method 2

(1)
Total

(2)
Rural

(3)
Urban

(4)
Total

(5)
Rural

(6)
Urban

-0.121***
(0.0304)
0.188
(0.153)
-0.0881***
(0.0174)
0.250***
(0.035)
0.287
(0.221)

-0.166***
(0.0306)
0.404**
(0.153)
-0.0828***
(0.0171)
0.274***
(0.0352)
0.035
(0.216)

0.207***
(0.0339)
0.0262
(0.227)
-0.00108
(0.0284)
-0.0773
(0.0457)
0.413
(0.302)

-0.122***
(0.0331)
0.155
(0.189)

-0.177***
(0.0332)
0.416*
(0.182)

0.269***
(0.0314)
0.358*
(0.151)

0.246***
(0.0473)
-0.0077
(0.0094)
2.129**
(0.724)
0.188***
(0.0103)
-0.764**
(0.293)
-0.244*
(0.1)
0.112
(0.115)
0.419
(0.331)
-0.153
(0.192)
-6.707***
(1.661)
0.244***
(0.067)
0.611***
(0.15)

0.284***
(0.0446)
-0.000539
(0.00229)
-0.0797
(0.243)
0.180***
(0.00978)
-0.593**
(0.227)
0.0382
(0.0669)
0.0189
(0.0772)
-0.0133
(0.312)
-0.274
(0.153)
-10.09***
(2.212)
0.177*
(0.0693)
0.486***
(0.115)

0.0963*
(0.0488)
0.00758*
(0.00296)
-1.223**
(0.421)
0.193***
(0.00943)
-0.0695
(0.0574)
-0.349***
(0.0737)
-0.247
(0.137)
0.233
(0.344)
-0.225
(0.189)
0.283
(0.451)
-0.0726
(0.176)
0.420***
(0.0446)

-0.0625**
(0.0204)
0.209***
(0.039)
0.356
(0.269)
0.267***
(0.0473)
-0.00939
(0.00933)
2.181**
(0.744)
0.182***
(0.0103)
-0.801**
(0.293)
-0.240*
(0.102)
0.116
(0.112)
0.47
(0.333)
-0.111
(0.18)
-7.455***
(1.681)
0.242***
(0.0651)
0.610***
(0.151)

-0.0609**
(0.0196)
0.242***
(0.0387)
0.0815
(0.252)
0.302***
(0.0444)
-0.000759
(0.0023)
-0.0661
(0.251)
0.174***
(0.00971)
-0.627**
(0.229)
0.0431
(0.068)
0.0356
(0.076)
0.0211
(0.314)
-0.231
(0.144)
-10.96***
(2.248)
0.178**
(0.0662)
0.487***
(0.117)

0.0462
(0.0257)
-0.168***
(0.0421)
-0.327
(0.259)
0.0957*
(0.0478)
0.00750*
(0.00296)
-1.238**
(0.415)
0.196***
(0.00952)
-0.0249
(0.0616)
-0.352***
(0.0723)
-0.307*
(0.131)
0.191
(0.317)
-0.267
(0.188)
0.348
(0.465)
-0.0636
(0.168)
0.374***
(0.0425)

10873
0.785
0.785

10785
0.769
0.769

5551
0.754
0.753

10873
0.784
0.783

10785
0.767
0.767

5551
0.754
0.753

RO x ER2
CO x ER2
Literacy Rate (Lit)
Banks per Subdist. (sdBI)
Banks per District (dBI)
θ
Female (F )
Muslim (M us)
Christian (Chr)
Sikh (Sikh)
Buddhist (Bud)
Jain (Jain)
Other Religion (Oth)
Constant
N
R2
Adj. R2

Standard errors in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001
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TABLE VII: Estimates without Car Ownership (CO)
Method 1

Radio Ownership (RO)
Effective Reach 1 (ER1)
RO x ER1
Effective Reach 2 (ER2)

Method 2

(1)
Total

(2)
Rural

(3)
Urban

(4)
Total

(5)
Rural

(6)
Urban

-0.149***
(0.0259)
-0.0821***
-0.0139
0.247***
-0.0281

-0.186***
(0.0279)
-0.0868***
-0.0146
0.290***
-0.0301

0.171***
(0.0244)
0.0255
-0.0134
-0.101***
-0.0278

-0.157***
(0.028)

-0.201***
(0.0308)

0.194***
(0.0265)

0.226***
(0.0464)
0.00637
(0.00895)
0.372
(0.809)
0.0895***
(0.00654)
0.190***
(0.01)
-0.589*
(0.264)
-0.144
(0.0965)
0.263**
(0.1)
-0.218
(0.261)
-0.198
(0.204)
-10.17***
(1.743)
0.266***
(0.0641)
0.543***
(0.135)

0.203***
(0.0456)
0.00088
(0.00228)
-0.143
(0.128)
0.0660***
(0.00597)
0.197***
(0.00984)
-0.654*
(0.291)
0.0283
(0.0557)
0.141
(0.0743)
-0.193
(0.311)
-0.303
(0.166)
-12.48***
(2.314)
0.181**
(0.0646)
0.564***
(0.147)

-0.0647
(0.0355)
0.00477
(0.00278)
-1.379***
(0.378)
0.107***
(0.00745)
0.200***
(0.00719)
-0.106
(0.281)
-0.251**
(0.0949)
-0.152
(0.12)
0.151
(0.231)
-0.0421
(0.186)
-0.507
(0.371)
-0.011
(0.205)
0.550***
(0.141)

-0.0442**
(0.0167)
0.213***
(0.0316)
0.244***
(0.0461)
0.00471
(0.00886)
0.404
(0.828)
0.0903***
(0.00653)
0.184***
(0.00996)
-0.629*
(0.263)
-0.136
(0.0992)
0.284**
(0.0992)
-0.191
(0.262)
-0.16
(0.192)
-10.99***
(1.776)
0.266***
(0.0615)
0.539***
(0.135)

-0.0493**
(0.017)
0.256***
(0.0344)
0.223***
(0.0452)
0.000693
(0.00224)
-0.136
(0.133)
0.0660***
(0.0059)
0.191***
(0.00974)
-0.711*
(0.287)
0.0355
(0.0564)
0.159*
(0.0742)
-0.179
(0.31)
-0.259
(0.155)
-13.38***
(2.354)
0.182**
(0.0607)
0.569***
(0.146)

0.0306
(0.016)
-0.129***
(0.0304)
-0.0634
(0.035)
0.00472
(0.00284)
-1.366***
(0.374)
0.107***
(0.00745)
0.201***
(0.00716)
-0.0665
(0.288)
-0.252**
(0.0949)
-0.155
(0.121)
0.149
(0.23)
-0.0367
(0.186)
-0.469
(0.374)
-0.00358
(0.202)
0.525***
(0.144)

10873
0.794
0.794

10785
0.776
0.775

5551
0.786
0.785

10873
0.792
0.792

10785
0.774
0.773

5551
0.786
0.786

RO x ER2
Literacy Rate (Lit)
Banks per Subdist. (BIsd )
Banks per District (BId )
Wealth Index (W I)
θ
Female (F )
Muslim (M us)
Christian (Chr)
Sikh (Sikh)
Buddhist (Bud)
Jain (Jain)
Other Religion (Oth)
Constant
N
R2
Adj. R2

Standard errors in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001
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TABLE VIII: Estimates without Banking Institution variables (sdBI & dBI)
Method 1

Radio Ownership (RO)
Car Ownership (CO)
Effective Reach 1 (ER1)
RO x ER1
CO x ER1
Effective Reach 2 (ER2)

Method 2

(1)
Total

(2)
Rural

(3)
Urban

(4)
Total

(5)
Rural

(6)
Urban

-0.158***
(0.029)
-0.105
(0.133)
-0.0998***
(0.0161)
0.279***
(0.0337)
0.568**
(0.195)

-0.180***
(0.0297)
0.132
(0.147)
-0.0868***
(0.0165)
0.287***
(0.0337)
0.0368
(0.203)

0.164***
(0.0357)
-0.00412
(0.24)
0.00325
(0.0273)
-0.0762
(0.0458)
0.353
(0.31)

-0.173***
(0.0318)
-0.267
(0.157)

-0.200***
(0.0328)
-0.0279
(0.175)

0.233***
(0.035)
0.359
(0.187)

0.229***
(0.0459)
0.0902***
(0.00651)
0.189***
(0.00993)
-0.657*
(0.269)
-0.111
(0.106)
0.280**
(0.104)
0.0128
(0.302)
-0.196
(0.205)
-10.17***
(1.745)
0.271***
(0.0647)
0.572***
(0.137)

0.204***
(0.0453)
0.0644***
(0.00606)
0.196***
(0.00979)
-0.653*
(0.284)
0.0246
(0.0548)
0.13
(0.0762)
-0.134
(0.319)
-0.296
(0.167)
-12.51***
(2.303)
0.182**
(0.064)
0.560***
(0.143)

-0.0499
(0.0351)
0.106***
(0.00743)
0.194***
(0.00709)
-0.0265
(0.31)
-0.238**
(0.0905)
-0.137
(0.125)
0.236
(0.273)
0.0406
(0.232)
-0.513
(0.359)
0.0197
(0.204)
0.497**
(0.156)

-0.0703***
(0.0191)
0.258***
(0.0375)
0.804***
(0.229)
0.249***
(0.0458)
0.0920***
(0.00651)
0.183***
(0.00988)
-0.701**
(0.268)
-0.0985
(0.108)
0.261**
(0.1)
0.0457
(0.303)
-0.156
(0.192)
-10.90***
(1.777)
0.264***
(0.0609)
0.576***
(0.138)

-0.0598**
(0.0189)
0.269***
(0.0377)
0.369
(0.239)
0.226***
(0.0449)
0.0647***
(0.00603)
0.190***
(0.00968)
-0.728**
(0.279)
0.0311
(0.0555)
0.144
(0.0749)
-0.0647
(0.317)
-0.255
(0.156)
-13.35***
(2.351)
0.183**
(0.0601)
0.577***
(0.142)

0.0649*
(0.0256)
-0.181***
(0.044)
-0.419
(0.288)
-0.047
(0.0354)
0.107***
(0.00736)
0.196***
(0.0074)
0.0396
(0.317)
-0.239**
(0.0884)
-0.197
(0.119)
0.196
(0.248)
0.00025
(0.219)
-0.478
(0.367)
0.0282
(0.194)
0.430**
(0.159)

10873
0.795
0.794

10785
0.776
0.776

5551
0.785
0.784

10873
0.793
0.793

10785
0.774
0.774

5551
0.785
0.785

RO x ER2
CO x ER2
Literacy Rate (Lit)
Wealth Index (W I)
θ
Female (F )
Muslim (M us)
Christian (Chr)
Sikh (Sikh)
Buddhist (Bud)
Jain (Jain)
Other Religion (Oth)
Constant
N
R2
Adj. R2

Standard errors in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001
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TABLE IX: Estimates without Demographic Variables
Method 1

Radio Ownership (RO)
Car Ownership (CO)
Effective Reach 1 (ER1)
RO x ER1
CO x ER1
Effective Reach 2 (ER2)

Method 2

(1)
Total

(2)
Rural

(3)
Urban

(4)
Total

(5)
Rural

(6)
Urban

-0.169***
(0.0302)
-0.106
(0.128)
-0.100***
(0.0159)
0.298***
(0.0343)
0.504**
(0.188)

-0.194***
(0.0312)
0.119
(0.15)
-0.0902***
(0.0163)
0.301***
(0.0353)
-0.00246
(0.209)

0.166***
(0.0363)
0.00797
(0.246)
0.00341
(0.0277)
-0.0742
(0.0465)
0.357
(0.313)

-0.187***
(0.0322)
-0.332*
(0.152)

-0.214***
(0.0341)
-0.0743
(0.185)

0.236***
(0.0353)
0.381*
(0.192)

0.226***
(0.0445)
0.000898
(0.00834)
-0.0943
(0.696)
0.0813***
(0.00597)
0.191***
(0.00976)
0.243***
(0.0226)

0.206***
(0.0444)
0.000197
(0.00219)
-0.0322
(0.129)
0.0596***
(0.00587)
0.197***
(0.00967)
0.241***
(0.0221)

-0.0396
(0.0379)
0.00459
(0.00308)
-1.273***
(0.296)
0.111***
(0.00716)
0.191***
(0.00754)
0.433***
(0.0329)

-0.0742***
(0.0189)
0.275***
(0.0382)
0.860***
(0.225)
0.250***
(0.0439)
-0.0016
(0.00828)
-0.0535
(0.722)
0.0833***
(0.006)
0.184***
(0.0096)
0.226***
(0.023)

-0.0662***
(0.0192)
0.280***
(0.0398)
0.403
(0.256)
0.232***
(0.0437)
-0.000889
(0.00223)
0.0238
(0.139)
0.0592***
(0.00585)
0.190***
(0.00951)
0.223***
(0.0228)

0.0688**
(0.026)
-0.182***
(0.0437)
-0.435
(0.284)
-0.0392
(0.0378)
0.00462
(0.00319)
-1.289***
(0.298)
0.112***
(0.00709)
0.193***
(0.0078)
0.395***
(0.0324)

10873
0.791
0.79

10785
0.772
0.772

5551
0.783
0.782

10873
0.789
0.789

10785
0.769
0.769

5551
0.784
0.783

RO x ER2
CO x ER2
Literacy Rate (Lit)
Banks per Subdistrict (sdBI)
Banks per District (dBI)
Wealth Index (W I)
θ
Constant
N
R2
Adj. R2

Standard errors in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001
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The European Central Bank’s Monetary Policy Announcement Effect
on the Exchange Rate in the Effective Lower Bound Era
Raisa Khadija Muhtar
Advisor: Dr. Gosia Mitka
University of St. Andrews
ECB monetary policy announcements; the “Press Release”
Window and the “Press Conference” Window. Assuming
monetary policy is set endogenously through a Taylor rule,
this paper uses a yield factor model regressing on exchange
rates to untangle the multidimensional effects of conventional
and unconventional monetary policy announcements changing inflation expectations on the exchange rate.
The different components of the “Press Release” window
and the “Press Conference” window are as identified by
Altavilla et al. (2019). Specifically, they have identified 1
dimension in the “Press Release” window; that is, the market
reaction to the change or lack of change on the key policy
interest rate named a “Target” surprise. In the “Press Conference” window, they have identified 3 dimensions capturing
3 other aspects of ECB monetary policy. One dimension of
the monetary policy announcement corresponds to the adjustment of policy expectations in a way that leaves unchanged
longer-term expectations (the “Timing” surprise), another
corresponds to changes in the expectations of the medium
run future short rates (the “Forward Guidance” surprise), and
another corresponding to the changes in long term interest
rates (the “Quantitative Easing” or ”QE” surprise).
Following the multi-dimensional monetary policy identification by Altavilla et al. (2019), this paper estimates the
exchange rate response to the money market rates using a
recursive OLS regression across 3 sub-samples. The subsamples are the pre-financial crisis period (2002-2007), the
financial crisis period (2008-2013), and the post-financial
crisis period (2014-2019). Overall, this paper supports the
standard view among financial market participants that the
ECB has a growing influence on the exchange rate through
its monetary policy communication. In support of the conclusion by Altavilla et al. (2019), the paper observes growing
sensitivity of the exchange rate response to monetary policy announcements in the post ELB era. The conventional
surprise in the form of the “Target” factor as well as the
unconventional surprises captured in the “Timing”, “Forward
Guidance” and “QE” factors have all resulted in exchange
rate appreciations across all currency pairs. Importantly, this
paper also quantifies the effect of each surprise on the
exchange rate within its corresponding period. This is done
by each surprise increasing the market’s expectations of
future monetary policy via driving up inflation expectations.
This paper also shows that “Forward Guidance” has had the
largest appreciation effects on the exchange rate.

Abstract— Using a high-frequency event study of the European Central Bank’s (ECB) monetary policy announcements for
both the “Press Release” event window and “Press Conference”
event window, this paper observes an increasing sensitivity
of exchange rate response to monetary policy announcements
windows over the period of 2002 to 2019. This supports the view
that the ECB has growing influence on the exchange rate in the
Effective Lower Bound era. The multi-dimensional surprises
identified in both conventional and unconventional monetary
policy announcements have all resulted in exchange rate appreciations across all currency pairs by successfully increasing
the market’s expectations of future monetary policy via driving
up inflation expectations. Overall, the ECB’s communication of
monetary policy decisions may be negating the intended effects
of its monetary policy implementation to stimulate inflation,
therefore impairing it from achieving its central mandate of
maintaining price stability.

I. I NTRODUCTION
From the viewpoint of monetary policymakers, understanding the extent to which central banks can influence
exchange rates is important for gauging the effectiveness of monetary policy transmission mechanisms in open
economies. Adding to that, central banks are changing the
financial market environment by cutting interest rates to zero
and negative rates and entering the “Effective Lower Bound”
(ELB) era. They have also been increasingly utilizing a
variety of unconventional monetary policy tools since the
2009 financial crisis (Ferrari et al., 2017).
This paper investigates the extent to which the European
Central Bank (ECB) influences Euro exchange rates in such
an environment. In particular, the paper aims to investigate
the following in the sample period of 2002-2019: (i) the
dimension of the ECB monetary policy announcement with
the strongest response on exchange rates, (ii) whether the
response has changed over time, and (iii) if there is any
heterogeneity of responses across exchange rates. In this
paper, monetary policy is defined as actions of the central
bank that affect the term structure of Euro Overnight Index
Swap (OIS) rates and bond yields. This paper extends and
improves upon the investigation by Altavilla et al. (2019) of
ECB monetary policy announcement effects on the nominal
spot EUR/USD exchange rate by also including two of the
highest traded Euro cross-currency pairs; that is, EUR/GBP
and the EUR/JPY exchange rates (BIS, 2019).
In carrying out this investigation, the paper looks at the
narrow high-frequency response of OIS rates, bond yields
and nominal exchange rates across two event windows of
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While most of the literature has focused on analyzing the
influence of central bank actions on the exchange rate, this
paper’s analysis of the announcement effect of ECB monetary policy communication extends the literature by showing
that the ECB is increasingly influencing the exchange rate
through monetary policy announcements themselves. This
paper finds that the ECB’s communication of monetary
policy decisions may be negating the intended effects of its
monetary policy action implementation to stimulate inflation
and therefore impairing it from achieving its central mandate
of maintaining price stability. It presents an interesting tradeoff with the preceding announcement effect of monetary policy decisions depressing current inflation levels, contrasting
the monetary policy implementation effects of stimulating
inflation.

A focus on changes in exchange rates in a narrow window
around scheduled central bank meetings is important because
it allows βsurprise to only respond to surprises relating to
monetary policy announcement decisions without reacting to
other economic news during that period. Specifically, since
this paper considers only a specific subset of all observations
(in this case, only days of central bank monetary policy
announcements), it will yield an unbiased estimate as the
variance of the monetary policy surprise is infinitely large in
the limit relative to the variance of other surprises on central
bank monetary policy announcement dates. This permits
a discontinuity-based identification scheme (Nakamura and
Steinsson, 2018). Hence, the narrow window delivers an
approximate natural experiment and allow better mapping of
the exchange rate response by better controlling for reverse
causality and omitted variables (Faust et al., 2007). Other
assumptions implicit with the adoption of a narrow window
are that financial markets integrate all the information released by the central bank immediately and that risk premia
entrenched in asset prices do not change (Cecioni, Martina
2018).

II. L ITERATURE R EVIEW & J USTIFICATION
A. Methods of measuring monetary surprises.
In analyzing monetary policy surprises, the main empirical
challenge is an endogeneity problem; that is, the problem
that the analysis may not isolate the effect of the monetary
policy surprise itself and instead include effects caused by
other surprises. In what follows, I will explain the two main
approaches in the literature that try to measure the monetary
policy surprise whilst countering this endogeneity effect. The
first is a vector autoregression (VAR). The second method
and the applied method of this paper is a high-frequency
identification event study (henceforth, H-F approach).
A VAR attempts to overcome the endogeneity problem
by placing timing and impact restrictions on the interaction
between the policy rate and other financial market or real
economy variables (Jardet and Monks, 2014). This approach
has been used in studies such as Cardona (2014) and Strakeva
and Tang (2015). However, the concern with this approach
is the persistence of endogeneity despite attempts to control
for it (Nakamura and Steinsson, 2018). Another concern is
VAR overidentification, and the literature endorses imposing
theory-relevant restrictions in VAR estimation (Strakeva and
Tang, 2015).
An H-F approach is a market-based approach focusing
on movements in asset prices in a narrow window around
scheduled central bank announcements. First established by
Cook and Hahn (1989), it has since been widely used to
investigate the effect of monetary policy on exchange rates. It
involves running an OLS regression, regressing movements
on asset prices on key surprise-identifying instruments as
variables. The regressions are of the form:
∆st = α + βsurprise + t

B. Theoretical literature review.
This paper will consider a suitable monetary model of
exchange rate determination as a framework for understanding the effect of inflation expectations on nominal exchange
rates. This paper will first present the Frankel (1983) Monetary Model of Exchange Rate Determination, and then
contrast it to the New Keynesian Engel and West (2006)
model used in this paper. While both approaches similarly
include home and foreign interest rate differentials, inflation
and output gaps in the exchange rate determination, both
have different conclusions about the direction of inflation
expectations’ influence on the exchange rate.
The Frankel (1983) model is derived under perfect information, with the only shock originating from an initial
monetary policy surprise. The instrument of monetary policy
is money supply, exogenous to the model. The money
demand functions are as follows:
∗

m = p + γy y − γi E(i)
∗

∗

∗

(2)

m = p + γy y − γi E(i )

(3)

s = p − p∗

(4)

where m and m∗ are the logarithms of the home and foreign
money supply, y and y ∗ are the logarithms of home and
foreign real output, i and i∗ are the home and foreign interest
rates, and E denotes the expectation of a random variable.
γy is the elasticity of income and γi is the elasticity of the
interest rate. Assuming prices are flexible in the long run,
this means that Purchasing Power Parity (PPP) holds:

(1)

where ∆st is the (log) change in the nominal exchange rate
around the policy announcement and t captures the changes
in st not due to monetary policy. The estimated coefficients
can be interpreted as follows: a one-percentage-point factor
surprise is associated with a 100 ∗ β percent change in the
exchange rate (Ellen et al., 2017).

where s is the (log) of the nominal spot exchange rate using
the price quotation system with units of home currency per
unit of foreign currency and p and p∗ are (logs) of the home
and foreign price levels all at time t. Assuming Uncovered
Interest Parity (UIP) holds:
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∆E(s) = i − i∗

that in a narrow window around central bank announcements,
m̄ and m̄∗ , ȳ and ȳ ∗ , ī∗ and π̄ ∗ would remain fixed. Thus, the
only change would result from a long-run change in the home
expected inflation and the home interest rate. In particular:

(5)

Here, an expected depreciation of the home currency is equal
to the nominal interest rate differential between home and
foreign. Since PPP holds:
∆E(s) = E(π − π ∗ )

δs > 0 (i.e., a home currency depreciation occurs) if
1
1
(γπ + )δπ̄ > δ ī
(11)
θ
θ

(6)

Here, the expected depreciation of the home currency is
equal to the expected difference between home and foreign
inflation rates at time t. Thus, the representation of the
flexible price monetary equation is as follows:
∗

∗

∗

s = (m − m ) − γy (y − y ) + γπ E(π − π )

δs < 0, (i.e., a home currency appreciation occurs) if
1
1
(12)
(γπ + )δπ̄ < δ ī
θ
θ
However, this paper finds that in the ELB era, this result
does not hold empirically. Cesa-Bianchi et al. (2019) argue
that this is due to the assumption that interest rate policy
is exogenous rather than being determined by a policy rule
that responds systematically to economic conditions. Thus,
we will require a New Keynesian model with the interest
rate as the instrument of monetary policy to aid explanation
of exchange rate movements in the ELB era.
The model used in this paper is by Engel and West (2006)
who specify a New Keynesian model. Here, the interest rate
is endogenously set according to a policy rule, where it
typically reacts to a change in the inflation and the output
gap. Assuming monetary policy is set using a Taylor rule for
both Home and Foreign:

(7)

Now, γπ replaces γi as the elasticity of expected inflation.
Hence, the exchange rate is a function of money supply
and demand. Increases in the domestic money supply cause
exchange rate depreciation and increases in money demand
resulting from either an increase in domestic output or a
decrease in the expected inflation rate cause an appreciation
of the home currency.
Since this paper is investigating the central bank announcement effect on the exchange rate around a narrow window,
the paper will thus follow the sticky price assumption in the
short run. Frankel presents an exchange rate determination
model that incorporates Dornbush’s (1976) “overshooting”
model where in the short run, the nominal spot exchange
rate deviates from its long run equilibrium value. Here, the
exchange rate in the short run adjusting toward equilibrium
at a rate proportional to the inflation expectation gap:
∆E(s) = −θ(s − s̄) + π̄ − π̄

∗

it = r˜t + γπ πt + α(it−1 − r̃t−1 )

i∗t

∗

= r˜t +

γπ πt∗

+

α(i∗t−1

−

∗
r̃t−1
)

(13)
(14)

The time subscript t is added to denote variables corresponding to a specific period. We also specify πt and πt∗ as the
home and foreign inflation, r˜t and r˜t ∗ as the home and
foreign real interest rate if prices adjusted instantaneously
and 0 ≤ α < 1 as the coefficient of interest rate differentials
(Engel, 2014). For both home and foreign, an increase in
inflation or the output gap would lead to an increase in the
policy interest rate. Following that, the new modified Taylor
rule with domestic relative to foreign as according to Engel
and West (2006) is:

(8)

Here, θ is the speed of adjustment, and a bar over variables
show a relationship that holds in the long run. Combine this
with the UIP assumption in (5), we have an expression for
the gap between the current spot rate and its equilibrium
level:
1
s − s̄ = − [(i − π̄) − (i∗ − π̄ ∗ )]
(9)
θ
Following (9), a contractionary monetary policy should
raise the real interest differential, attracting a capital inflow
and subsequently appreciating the currency above its equilibrium value. Frankel 1983 thus combines equations (8) and
(9) to obtain the sticky-price monetary equation of exchange
rate determination:

∗
it − i∗t = γq qt + γπ Et (πt+1 − πt+1
) + γy (y˜t − ỹt∗ ) (15)

Here, qt is the real exchange rate at time t, γq is the elasticity
of the real exchange rate and y˜t and y˜t∗ denote the home
and foreign output gap. Also, the UIP condition showing the
indifference of an investor between deposits in two countries
is:

s =(m̄ − m̄∗ ) − γy (ȳ − ȳ ∗ )
1
1
+ (γπ + )(π̄ − π̄ ∗ ) − (ī − ī∗ )
(10)
θ
θ
The interpretation of the equation remains the same, with
the factors affecting the money supply and demand affecting
the exchange rate in the same way and direction. Assuming

∗
it − i∗t = Et qt+1 − qt + Et (πt+1 − πt+1
)

(16)

Combining (15) and (16) to solve for the real exchange
rate in terms of the present values of current and expected
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Hahn (1989) by instead isolating the surprise component of
the change in monetary policy by using the intraday Fed
Funds futures rate as a measure of the expected interest rate
rather than the intraday change in the key policy interest rate
to identify the impact of a monetary policy decision.
Following Kuttner (2001), this paper investigates how
exchange rate changes are affected by adjustments of future
monetary policy expectations as proxied by market interest
rates. One such study is conducted by Zettlemeyer (2004),
who applies the event study methods from Cook and Hahn
(1989) to study the effect of central bank monetary policy announcement effects in Australia, New Zealand and
Canada on USD/AUD, USD/CAD and USD/NZD using
daily data from 1990-2000. He finds evidence to support
the conventional relationship between exchange rates and
monetary policy surprises; that monetary contractions lead to
exchange rate appreciations and monetary expansions lead to
depreciations. By contrast, Fatum and Scholnick (2006) use
a generalized autoregressive conditional heteroskedasticity
(GARCH) time-series approach to study the effects of FOMC
announcement days and non-FOMC announcement days
on the USD/JPY, USD/GBP and USD/Deustchemark from
1989 to 2001 via the change in the Fed Funds rate. They
also control for 6 US macroeconomic news announcements,
interest rate changes and foreign exchange interventions from
other central banks. They find that changes in expectations
of future monetary policy affect exchange rates and that
an increase in the expectation of the future Fed Funds rate
results in a dollar appreciation.
This paper contrasts itself to Zettlemeyer (2004) in 2 ways.
Although this paper also uses an event study and defines
“surprises” as changes in the market interest rate associated
with a given policy announcement, this paper extends analysis of exchange rate responses to ECB monetary policy.
This paper will use a narrower window of intraday data as
opposed to daily data, improving control for endogeneity
and omitted variable bias. Also, in contrast to Zettlemeyer
(2004) and in line with Fatum and Scholnick (2006), this
paper will examine the effect of how changes in expectations
of future monetary policy affect exchange rates. Contrasting
both Zettlemeyer (2004) and Fatum and Scholnick (2006),
the paper will also examine the exchange rate responses post2008.
This paper also follows Gürkayanak et al. (2005), who
study the effects of monetary policy announcements on bond
yields and equities using an intraday sample of announcements from 1990-2004 and use factor identification to extend
the single factor of monetary policy to two factors. One factor
relates to policy surprises called the “Target” factor, and
the other component relates to expected future policy rates
orthogonal to the “Target” surprise called the “Path” factor.
They confirm that surprises related to the future path of monetary policy are an important driver, particularly for longerterm bond yields. Swanson (2017) extends Gürkayanak et
al. (2005) by separately identifying a “target” surprise corresponding to surprise from the change in the fed funds
rate, “forward guidance” as a factor affecting medium-term

future inflation and output gaps, we arrive at:
qt = −
+

∞
X

(

j=1

(γπ − 1)
1
∗
)j Et [
(πt+j+1 − πt+j+1
)
1 + γq
1 + γq

γy
1
∗
(ỹt+j − ỹt+j
)] −
t
(1 + γq )
1 + γq

(17)

Based on the Taylor rule and UIP condition, Engel and
West (2004) present forward-looking determinants of exchange rates. The assumptions made are that at least one of
the countries responds to the exchange rate misalignment and
PPP holds in the long-run. Thus, the interest rate responds to
changes in the real exchange rate and raises the interest rate
when expected inflation or the expected output gap is higher.
When the stability condition γπ > 1 holds, the interest
rate rises enough to result in an increase real interest rates,
causing a real appreciation.
As prices do not adjust over the short term, the change
in qt originates exclusively from changes in the nominal
exchange rate, represented by st+∆ − st−∆ . Thus, (17)
becomes:
∞
X
1
)j (Et+∆ − Et−∆ )
st+∆ − st−∆ ≈ −
(
1
+
γ
q
j=1
(γπ − 1)
∗
πt+j+1 − πt+j+1
)
1 + γq
γy
∗˜ )]
+
(yt+j
˜ − yt+j
1 + γq

[(

(18)

The model assumes that the actual inflation and output
gap, πt −πt∗ and y˜t − y˜t ∗ ,do not change between t−∆ and t+
∆. Thus, changes in exchange rate over the narrow window
are driven only by expectations of future relative inflation
rates and output gaps. Given that γq > 0, γπ > 1 and γγ >
0, then the Taylor rule model infers that a higher expected
inflation or a higher output gap in the home country will lead
to a home real appreciation (Engel, 2014). Given this result,
this paper can investigate the extent to which ECB monetary
policy announcements are influencing the Euro exchange rate
by adjusting market inflation expectations.
C. Empirical literature review.
This paper relates to various strands of literature analyzing
the market reaction to the announcement of policy decisions.
Most of the work has focused on the effect of Federal
Reserve Open Market Committee (FOMC) announcement
surprises and has only recently expanded to the announcement effects of other central banks. The literature mostly
agrees that financial-market reactions to monetary policy
announcements are significant (Ehrmann and Fratzscher,
2007).
This paper primarily follows Cook and Hahn (1989), who
studied the day change of the Federal Funds key policy
rate on bond yields in the 1970s. They concluded that the
FOMC has strong influence on market interest rates through
its control of the funds rate and that the expectations of
the future level of the funds rate strongly influence other
money market rates. Kuttner (2001) built upon Cook and
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maturities and “large-scale asset purchases” factor affecting
long-term maturities for all FOMC announcements to capture
the effects of the new unconventional monetary policy tool
employed in new ELB period during 2009-2014.
With the identification of new monetary policy announcement dimensions associated with the new ELB era, Ferrari et
al. (2017) conduct a high-frequency event study of monetary
policy on the exchange rate for 7 advanced economies
using factors identified as in Gürkayanak et al. (2005)
and Swanson (2017). They analyze USD/EUR, USD/JPY,
USD/GBP, USD/CHF, USD/AUD and USD/CAD responses
corresponding to tight windows of various announcements of
the respective 7 central banks in a sample period of 20042015. They find that exchange rate sensitivity in responding
to monetary policy has increased over time and that the drop
in interest rates signifying the ELB period contributes to the
increase in sensitivity. However, Ferrari et al. (2017) do not
include an analysis of market reactions to the ECB press
conference and simply considers the press release market
reaction. Using the identification pioneered and extended by
Gürkayanak et al. (2005) and Swanson (2017), this paper
distinguishes itself from Ferrari et al. (2017) by instead
focusing on a specific ECB analysis of the market reaction
for both the ECB “Press Release” event with the ECB
“Press Conference” window, observing the Euro exchange
rate response for both.
Distinguishing asset price and money market interest rate
movements specific to ECB “Press Release” with the ECB
“Press Conference” is made possible with Altavilla et al.
(2019)’s paper on ECB monetary policy announcement effects featuring the construction of an event-study dataset
of the ECB monetary policy announcements from 20022018. Analyzing a sample from 2002-2018, they extend the
literature analyzing multi-dimensional central bank monetary
policy communication specific to the ECB. They show that
one factor, the “Target” surprise with a unit effect on the onemonth OIS captures all the variation in the money market
rates the “Press Release” window. By contrast, three factors
capture nearly all the discrepancy in the market rates for
the press conference, with the “Timing” effect on six-month
OIS, “Forward Guidance” (“FG”) having unit effect on the
two-year OIS and “QE” having a unit effect on the ten-year
OIS.
Given these results, this paper follows Altavilla et al.
(2019) by employing their dataset and identified factors for
the “Press Release” window and the “Press Conference”
window to analyze exchange rate responses to ECB monetary
policy announcements. However, this paper distinguishes
itself from Altavilla et al. (2019) in 3 ways. First, the
paper extends the baseline EUR/USD response analysis
provided in Altavilla et al. (2019) by including an analysis
of the monetary policy announcement response of EUR/GBP
and EUR/JPY for the pre-crisis, financial crisis, and postfinancial crisis periods to determine if there is a heterogeneity
of responses across cross-currency pairs. Second, this paper’s
analysis includes the 2019 period. Finally, this paper replaces
the 10-year OIS as the identifying “QE” surprise with the

10-year German bond yield as a more accurate money
market instrument to measure the changes in monetary
policy expectations. This paper’s analysis of the exchange
rate responses to ECB monetary policy announcements will
be supplemented with the Engel and West (2006) model
presented in Section 2.2, concluding as Fatum and Scholnick
(2006) do that the announcement of monetary policy actions
that alter expectations of future monetary policy influence
exchange rates.
III. ECB M ONETARY P OLICY
A. The ECB’s conventional monetary policy.
Since the ECB’s founding in 1999, its main mandate has
been to maintain price stability in the Eurozone, defined as
inflation close to, but below 2% (ECB, 2011). As the principal issuer of the Euro, it ultimately controls the monetary
base and manages liquidity in the money market.
The ECB has three key interest rates; the marginal lending
rate, the short-term repo rate, and the overnight deposit rate
(ECB, 2011). Key interest rate changes, which comprise the
ECB conventional monetary policy toolkit affect the shortest
maturities and peak around the one-month maturity of the
yield curve . Their evolution over time can be seen in Figure
1 in Appendix A. Beginning March 2009 with the onset
of the global financial crisis, key interest rates substantially
dropped to 0.5% and even reached negative territory, signifying the ELB era. Ever since, monetary policy has been
unsuccessful in its attempts to stimulate inflation and aggregate demand exclusively via conventional monetary policy.
As a result, the ECB has since increasingly supplemented
its expansionary conventional measures with unconventional
measures in order to stimulate inflation (ECB, 2011).
B. The ECB’s unconventional monetary policy.
To date, the ECB has introduced a few unconventional
monetary policy measures, and this paper will focus on
two of these measures. In hopes of encouraging more open
and transparent communication of future policy to affect
medium-term market rates in the deflationary Euro-area
economies, the ECB began to implement forward guidance
in July 2013 to clarify the ECB’s intentions not only about
the expected future path of the ECB’s key interest rates, but
also the horizon of its asset purchase program (ECB, 2017).
The ECB’s asset purchase program was introduced in
January 2015, a liquidity improving action affecting longerterm rates known as QE (ECB, 2011). It is executed through
the purchase of long-term government bonds and financed
by an increase in the reserve accounts held by commercial
banks within the central bank. The hope is for the measure
to aid in providing a monetary stimulus by increasing longterm bond prices and therefore lowering long-term yields in
the ELB era.
Swanson (2017) found that both forward guidance and QE
have a hump-shaped effect on the yield curve. Specifically, he
found that forward guidance manifests this hump-shape with
its largest effect on shaping market expectations at two to five
years maturity, whilst leaving both current short and expected
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short rates far into the future unaffected. In contrast, QE
announcements have their largest effect on shaping market
expectations further into the future, peaking at around the
ten-year maturity.

IV. DATA
A. Euro Overnight Index Swaps (OIS) as a measure of
monetary policy expectation.
Given this paper’s definition of monetary policy, it is
important to explain OIS, the primary interest rate used
in this paper and associated benefits of using this market
interest rate as a measure of a market participant’s interest
rate expectations.
OIS is the average Euro Overnight Index Average (EONIA) expected at a given maturity. These instruments are
a combination of expectations of future short-term interest
rates and a term premium. While expectations of monetary
policy actions are not directly observable, OIS rates are a
good market-based proxy for those expectations.
The exchange of an OIS involves one institution swapping
a floating interest rate and the other swapping a fixed shortterm interest rate at a given maturity. In the absence of
arbitrage opportunities, OIS should reflect the minimal riskadjusted market participants’ expectation of the average policy rate over the swap maturity, since the principal remains
unexchanged between the parties (Hubert and Labondance,
2018). Additionally, despite market-based interest rates incorporating a risk premium, the change in the market interest
rate remains a good proxy for the policy surprise since the
risk premium is unlikely to move in the narrow window of
the event study specified in this paper. Thus, a measure of the
change in the OIS rate as used in this paper would exclude
this risk premium.
Notably, Lloyd (2018) shows that OIS Euro Area-wide
interest rates at 1- to 2-year maturities provide accurate
measures of investors’ interest rate expectations. Compared
to fixed-rate bonds, OIS rates are less volatile. However,
Lloyd (2018) also warns that OIS rates beyond 2 years show
positive and statistically significant ex-post excess returns,
indicating the presence of term premia characteristic of
longer-maturity contracts. This marginally diminishes their
usefulness as a market-based measure of monetary policy
expectations and may make them a biased proxy of the
QE effect. Thus, contrary to Altavilla et al. (2019) and
in line with Ferrari et al. (2017), I will be replacing the
OIS-10 year with the German 10-year Bund as a factor
representing the 10-year maturity instrument. As the largest
economy in the Eurozone, the German 10-Year Bund quotes
should be representative of Euro-area bond yields. Whilst the
OIS ceases to be traded beyond 2-year maturities, the high
market liquidity of German 10-year Bund will decrease the
term premia and volatility stemming from reduced liquidity
risk, making them a better proxy for the QE surprise in
comparison to the 10-year OIS (Bundesbank, 2018).

C. The institutional characteristics of ECB monetary policy
announcements.
ECB monetary policy announcements have a clear segregation of news regarding the key policy rates and the communication of details regarding their decision. This enables
clear analysis by specifically identifying different types of
monetary policy news and their respective impacts on the
exchange rates, making it ideal for an H-F approach (Brand
et al., 2010).
During the ECB’s inception in 1999, the ECB Governing
Council announced policy decisions twice a month, while
a press conference took place only once a month at the
first meeting of the month (Altavilla et al., 2011). After
November 2001, policy meetings were rescheduled to once a
month, specifically, the first Thursday of every month. These
monthly meetings were accompanied by press conferences,
with minimal exceptions (Ehrmann and Fratzscher, 2009).
Since January 2015, monetary policy announcements have
evolved to a six-week cycle.
Monetary policy is communicated in two separate events
on Governing Council announcement days. The first event
is a brief online press release describing what action was
taken (or not taken) on the key policy interest rate at 13:45,
Central European Time. Since the decision contains nothing
about the ECB’s future policy or outlook, it is reasonable
to assume that market movements are reacting instantly
after the press release, with the reaction relating only to
immediate policy changes. However, the ELB period after
March 2009 may alter the market movement responses to
this event window since the interest rate remains effectively
unchanged. On top of that, March 2016 marked a change in
the communication of the Press Release with the introduction
of description of changes in both the target rate as well
as a description of unconventional measures the ECB is
making. Thus, the decision after this period should reflect
both immediate policy changes and the future path of policy,
which is not accounted for in this paper in the analysis of
the “Press Release” event.
The second event, a “Press Conference” is held at 14:30
and lasts 15 minutes. Here, the ECB President explains the
monetary policy decision in detail. It begins with a statement
summarizes and explains both monetary policy developments
and the monetary policy decision of the Governing Council (Ehrmann and Fratzscher, 2009). Then, at 14:45, the
President answers journalists’ questions relating mainly to
considerations contributing to the policy decision (Brand
et al., 2010). Similar to Altavilla et al. (2019), this paper
will assume that market reactions to the “Press Conference”
event are reactions that relate to the future path of policy,
since investors have already accounted for target rate changes
following the press release.

B. Euro Area Monetary Policy Event-Study Database (EAMPD).
The underlying data for this paper originates from the
EA-MPD database compiled by Altavilla et al. (2019). The
database features policy news reaching the financial markets
corresponding to the institutional features of ECB monetary
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policy communication via the “Press Release” and “Press
Conference” windows as specified in Section 3.3. This paper
will specifically make use of their OIS 1-month, 6-month and
2-year quotes, their German 10-year bund quotes, replacing
10-year OIS as better market interest rate instrument than in
Altavilla et al. (2019), as well as their EUR/USD, EUR/GBP
and EUR/JPY exchange rate crosses. All data is quoted in
basis points. As an example, the OIS quotes in the EA-MPD
are calculated as follows:
∆M P Surpriset =OISmedian[t+20min;

follows:
∆st = α + βT iming · (M P SurpriseOIS6M
)
{z t
}
|
Timing Surprise

⊥
+ βF G · (M P SurpriseOIS2Y
)
|
{z t
}
Forward Guidance Surprise

⊥
+ βQE · (M P SurpriseDE10Y
) + t
|
{z t
}

t+10min]

– OISmedian[t–10min;

t–20min]

(19)

The specification here is that M P SurpriseOIS6M
is the
t
change in the 6-month OIS interest rate, identifying it as
the “Timing” surprise. The interpretation of the “Timing”
surprise, peaking at about six months maturity, is a market
revision of policy expectations that shifts the expectation of
the policy action from something that was highly expected to
happen on the day to now more likely to happen during the
next upcoming announcements. Importantly, it leaves longerterm policy expectations unaffected.
⊥
M P SurpriseOIS2Y
is the orthogonal change in the 2t
year OIS. The change should be driven by expectations
of the medium run future short rates, peaking at about 2⊥
is the orthogonal
year maturity. The M P SurpriseDE10Y
t
change in the 10-year German Bund (identifying the “QE”
surprise). The “QE” surprise will be largely traced to changes
in long-term interest rate, peaking at about 10-year maturity.
The “Forward Guidance” surprise is omitted for the prefinancial crisis sample, and the “QE” surprise is omitted in
the pre-financial crisis and the financial crisis samples.

The equation shows a change in the median OIS interest
rate in 20 minutes to 10 minutes pre-press-release, to the
change in the median OIS interest rate 10 minutes to 20
minutes post-press-release quote. In other words, the rate
setting surprise can be expressed as the change in two OIS
observations defined as above, denoted as M P Surpriset .
Similarly, the EA-MPD takes the change in the median OIS
interest rate in 20 minutes to 10 minutes pre-press conference
quote, to the change in the median OIS interest rate 10
minutes to 20 minutes as the post-press-conference quote.
Other bond yields and currency cross quotes used in this
paper are calculated in corresponding fashion.
V. M ETHOD
A. Decomposing policy surprises.
Following the identified factors as in Altavilla et al. (2019),
the regressions can be formed specific to the “Press Release”
and “Press Conference” event windows using the general
OLS regression form specified in Section 2, equation (1).
The regressions that follow will be implemented for said
event windows across 3 sub-samples. These sub-samples are
the pre-financial crisis period (January 2002 until December
2007), the financial crisis period (January 2008 until December 2013), and the post-financial crisis period (January 2014
until June 2019) to observe if there is a difference in the
response before and after the ELB.
For the “Press Release” event window, the paper regresses
the (log) exchange rate changes on the “Target” surprise:

∆st = α + βtarget · (M P SurpriseOIS1M
) + t
{z t
}
|

(21)

QE Surprise

VI. R ESULTS AND D ISCUSSION
While running both regressions, this paper observes that
movement in market rates takes place instantly after news
on monetary policy decisions becomes available. This is
consistent with literature that finds that the Euro area money
market is efficient in incorporating new information rapidly
(Brand et al., 2010). All figures and tables referenced in this
section can be found in Appendix A.
A. Results of “Press Release” regression.
Referring to Table 1, Panel (A) and Figure 2, there is a
clear heterogeneity of responses for the pre-financial crisis
and financial crisis responses for the cross-currency pairs,
with more statistically significant homogeneous responses
post-financial crisis. The effect of a 1-unit increase in βtarget
during the pre-financial crisis period of interest rate hikes
did not have a statistically significant effect on EUR/USD
but caused a statistically significant 0.01% appreciation in
EUR/GBP and a 0.01% depreciation in EUR/JPY. Prior to
the ELB, increasing interest rate hikes has resulted in lower
future inflation expectations resulting in a lower expected
long run value of euro returns stemming from the Taylor rule,
with lower inflation expectations resulting in lower interest
rates. This causes the Euro to depreciate against foreign
currencies, leading to a small and economically insignificant

(20)

Target Surprise

where, for event t, M P SurpriseOIS1M
is the change in
t
the 1-month OIS interest rate. Here, ∆St is the change in
the (log) exchange rate defined as units of foreign currency
per unit of home currency, following the volume quotation
system. Therefore, a positive value of the (log) exchange rate
change shows an appreciation of the home currency.
The “Press Conference” event window regression is as
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coefficient prior to the ECB beginning their ELB policy as
exemplified in the depreciation of EUR/JPY.
By contrast, the financial crisis period showed a statistically insignificant effect for both EUR/USD and
EUR/GBP, with a statistically significant 0.02% depreciation
in EUR/JPY. While this era was marked by drastic interest
rate cuts to stimulate the economy during the crisis, the
EUR/JPY depreciation is probably more reflective of market
participants moving towards purchasing more Yen currency
to diversify their assets from the impact of the US-born
financial crisis, with the Yen currency having the most
negative correlation to 10-year U.S. Treasury yields.
Post-financial crisis, the effect of a 1 unit increase in
βtarget is a statistically significant 0.14% appreciation on
average across all currency pairs. Post ELB, higher inflationary expectations in the future also increases the expectations
of an interest rate hike in the future. Therefore, monetary
surprises originating from the ECB announcements are now
associated with a statistically significant appreciation of the
Euro. It is also worth noting the increased sensitivity of the
exchange rate to a “Target” surprise in the post-crisis period,
also observed in Figure 2. This may be due to the strength
of the Forward Guidance and QE effects in shaping market
expectations, particularly in influencing longer term inflation
expectations.

for EUR/GBP, suggesting that βQE surprises only transmit to
the EUR/USD and EUR/JPY exchange rates. “QE” surprises
are effectively reducing uncertainty around the expected
future path of long-term interest rates for EUR/USD and
EUR/JPY, with a smaller magnitude of effect compared to
forward guidance.
C. Further discussion.
Overall, the results confirm the prediction in the Engel and
West (2006) model that a currency tends to appreciate when
there are higher inflation expectations affecting expected
future policy rates via the Taylor rule. Specifically, the conventional monetary policy announcement surprise captured in
the “Target” factor, coupled with the unconventional monetary policy announcement surprises captured in the “Forward
Guidance” and “QE” factors have resulted in a measured
quantifiable appreciation in all the exchange rate pairs. This
is achieved through their successful transmission of their
monetary policy tools in increasing inflation expectations in
short, medium and long-term rates.
Contrasting Strakeva and Tang (2015), who, upon analyzing FOMC announcement effects on the exchange rate,
concluded that the importance of conventional monetary
policy in impacting the exchange rate is decreasing relative to
unconventional monetary policy during the ELB, this paper
finds the both the ECB conventional and unconventional
monetary policy surprises have an increased role in explaining exchange rate changes since the ELB. The strongest
appreciation effects stem from the “Forward Guidance” surprise, followed by the “Target” surprise. The “QE” surprise
has the lowest magnitude effect on currency appreciation
across all currency pairs.
Some reasons for the increasing exchange rate sensitivity may also be the reduced liquidity and intermediation
ability of brokers resulting from changes in regulation postfinancial crisis. This in turn leads to the declining willingness of market actors to bear inventory risk during highrisk periods of the financial crisis and post-financial crisis
years during central bank announcement days (Ferrari et al.,
2017). Another possible driver could be recent technological
innovations, such as algorithmic trading tools and faster news
transmission through fibre-optic cables, resulting in faster
processing of monetary policy announcement information.
Other observations include the EUR/GBP exchange rate
having the lowest magnitude of monetary policy announcement surprise effect of all the currency pairs. This is observed
in the reduced magnitude of the coefficient in the following
surprises across Panel (A) and Panel (B). Specifically, the
transmission of monetary policy announcement surprises to
EUR/GBP is the weakest in the “Target” surprise in the
post financial crisis period, the “Timing” surprise in the prefinancial crisis period, the “Forward Guidance” surprise in
the financial crisis period and the “QE” surprise in the post
financial crisis period. Future work could explore the reasons
behind this difference in the response for EUR/GBP and
analyze if the effects are similar for other widely traded Euro
cross currency pairs.

B. Results of “Press Conference” regression.
Referring to Table 1, Panel (B) and Figure 3, the regressions show that the “Timing” surprise is only relevant
in the pre-financial crisis period, with a 1-unit increase in
the coefficient of the “Timing” surprise (βtiming ) having an
average 0.05% appreciation for all currency pairs. However,
during and after the financial crisis, βtiming has lost its place
as a key driver of the exchange rate response, contrary to
the results in Altavilla et al. (2019), that show βtiming as
significant across all three subsamples. This suggests that
monetary policy announcements no longer leave longer-term
policy expectations unchanged.
Instead, in the financial crisis and post-financial crisis
periods, the coefficients on the “Forward Guidance” surprise
(βF G ) and the “QE” surprise (βQE ) indicate that these have
emerged as key drivers. The effect of a 1 unit increase in βF G
is a 0.04% increase in the exchange rate across all currency
pairs, and the effect has strengthened to 0.16% post-crisis.
This suggests that expectations of future short-term rates
related to monetary policy are a key driver of the exchange
rate response, and the significance of central bank forward
guidance affecting the shorter-end of the yield curve (Swanson, 2014). The strengthened response to forward guidance
surprises post-financial crisis may reflect the effectiveness of
the enhanced forward guidance adopted by the ECB in June
2018 for reducing uncertainty regarding the expected future
path of short-term interest rates (Cœuré, 2018).
The QE effect in the post financial crisis period is significant for EUR/USD and EUR/JPY, with a unit increase in
βQE having a 0.04% increase for EUR/USD and a 0.057%
increase for EUR/JPY. However, the effect is not significant
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expectations. Notably, the relative strength of the “Forward
Guidance” effect on the exchange rate in comparison to the
“Target” effect demonstrates the growing prominence of the
ECB’s unconventional monetary policy toolkit on aiding the
transmission of monetary policy.
In terms of policy implications, the ECB Governing Council should increasingly consider that while their monetary
policy announcements result in higher future inflation expectations, the corresponding effect of Euro nominal exchange
rate appreciations will cause a present-day decrease in the
level of current inflation. Since Altavilla et al. (2019) finds
that the surprise effects of monetary policy announcements
are persistent, this can lead one to infer that a nominal
exchange rate appreciation would cause imports to become
cheaper, making them more attractive and causing demand
for local products to fall. To stay competitive, Euro-area firms
lower their prices, resulting in overall lower inflation.
Within the ECB’s own definition of price stability, this
monetary policy announcement channel driven by changes
in inflation expectations may be detrimental to that goal.
Additionally, it may adversely affect the credibility of the
ECB, since the communication of monetary policy decisions
counter the intended effects of the monetary policy actions to
stimulate inflation. With this paper specifically outlining the
effect of monetary policy announcements on each currency
pair, the ECB could alter their communication during monetary policy announcements to influence exchange rates in a
way that stimulates foreign demand-driven domestic growth.

All regressions have been checked and cleared of multicollinearity and heteroskedasticity. A robustness check replacing OIS rates with German bunds is included in Appendix B for “Press Release” and “Press Conference” and
shows that the same observations hold.
VIII. P OTENTIAL S HORTFALLS OF R ESEARCH
A. US initial jobless claims report.
The US weekly Initial Jobless Claims (IJC) is the only
repeatedly occurring economic release that coincides with
the ECB monetary policy announcements. Specifically, it
is released during the beginning of the “Press Conference”
window. As explained in Section 2, other news releases
that occur during the same period may result in omitted
variable bias in the regression despite the narrow windows.
However, both Brand et al. (2010) and Altavilla et al. (2019)
evaluated the impact of the US report on the identified factors
of monetary policy announcements and found very small,
statistically insignificant coefficients and made no difference
to the coefficients of interest with its inclusion or omission
in the regressions. As such, excluding a control for the IJC in
the “Press Conference” regression should not bias the results
of this paper.
B. Drawbacks of the H-F approach.
The H-F approach used in this paper is useful to estimate
immediate effects of monetary policy on financial variables.
However, estimating longer term persistence of monetary
policy announcement effects on the exchange rate becomes
much more difficult with this approach and is beyond the
scope of this paper. Future research on analyzing the persistence of the monetary policy announcement effects on these
currency pairs will require the VAR approach.
C. Possible broader definition of monetary policy.
Given this paper’s strict definition of monetary policy,
actions that do not affect market rates are not treated as monetary policy surprises. This is a useful definition during an
ELB era compared to defining monetary policy as measured
by key policy short rates alone, but a broader concept of
monetary policy is still possible (Wright, 2019). It may also
have different and interesting implications for the impact of
monetary policy on the exchange rate (Wright, 2019).
IX. C ONCLUSION AND F UTURE P OLICY I MPLICATIONS
Overall, the paper observes the growing sensitivity of
exchange rate response to monetary policy announcements,
supporting the conclusion by Altavilla et al. (2019) that
the ECB has growing influence on the exchange rate in
the post-ELB era. The conventional surprise in the form of
the “Target” factor as well as the unconventional surprises
captured in the “Timing”, “Forward Guidance” and “Quantitative Easing” factors have all resulted in exchange rate appreciations across all currency pairs. This happens through a
communication channel resulting in increases in the market’s
expectations of future monetary policy by driving up inflation
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X. A PPENDIX A: TABLES AND F IGURES
Figure 1. Evolution of ECB monetary policy over time.

Source: Datastream
Table 1. Regression results of ”Press Release” and ”Press Conference”
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Figure 2. “Press Release” Analysis - Correlation of the Target Surprise with currency pairs.

Figure 3. “Press Conference” Analysis - Correlation of Timing, Forward Guidance and QE Surprises with currency pairs.
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frequently discriminated against in other regions of Pakistan.
This sentiment is especially prevalent in Karachi, one of
the largest cities in Pakistan, where the growing Pashtun
presence is commonly associated with “increasingly violent
competition for land, jobs, and economic control of the city”
(Chadda 2000). Considering that opportunities for social
mobility are limited for Pashtuns outside of KPK, the PTI’s
reforms can play an important role in providing Pashtuns
with valuable opportunities to accumulate human capital.
As demonstrated in Table I, of Pakistan’s four major
provinces, KPK receives the least amount of federal funding
per capita. All tables and figures can be found in Appendix
A. In 2018, KPK received funding equivalent to 23,552 PKR
(204 USD) per person, which is significantly less than that
of other provinces. Hence, given the extent to which KPK is
financially constrained, it is imperative that provincial governments not only lobby for additional sources of funding,
but also maximize the efficiency of their existing allocations.
In essence, there is no room for political corruption in
KPK as the burden of corruption will be disproportionately
experienced by individuals who are already marginalized in
the national sphere.
In 2010, the National Assembly of Pakistan passed the
18th Constitutional Amendment, which mandated that the
state provide “free and compulsory education to all children
of the age of five to sixteen years in such manner as may
be determined by law” and “remove illiteracy” within the
“minimum possible period” (Senate of Pakistan 2010). The
Constitutional Amendment simultaneously enhanced provincial autonomy, resulting in the onus of provisioning free
and compulsory education to fall onto provinces such as
KPK. As a result, since 2010, the KPK Elementary &
Secondary Education Department has been forced to increase
their operating capacity in a relatively short time span while
resources remain limited.

Abstract— Since the Pakistan Tehreek-e-Insaf (PTI) won
the majority of seats in the Provincial Assembly of Khyber
Pakhtunkhwa (KPK) in 2013, the party has received widespread
acclamation for improving public education within the province.
However, there is weak evidence to support whether these
policies have had an immediate effect on educational outcomes. Using difference-in-differences estimation, this study
attempts to assess the extent to which investment in primary
public schools has affected enrollment rates and educational
attainment in rural KPK. Surprisingly, cities that received
high rates of investment following the PTI’s election did not
experience a statistically significant change in enrollment rates
or educational attainment.

I. I NTRODUCTION
A. The Pakistan Tehreek-e-Insaf
The Pakistan Tehreek-e-Insaf (PTI) is a centrist Pakistani
political party that was conceived in 1996 by Imran Khan. In
2013, the PTI captured the majority of seats in the Provincial
Assembly of Khyber Paktunkhwa (KPK). Since then, the
party has been widely acclaimed for its progressive policies
related to public education, healthcare, and women’s rights.
According to an article published by The Economist (2017),
the PTI “has certainly made schools more appealing: the
party has appointed 40,000 more teachers, rebuilt institutions
blown up by the Taliban and furnished others with toilets and
electricity. Teacher absenteeism has fallen.” Such acclamations have likely contributed to the increased support for the
party nationwide, as well as to the election of Imran Khan
as Prime Minister in 2018.
Prior to the 2018 national election, Khan and his party
were widely celebrated for engaging in good governance,
which stands in sharp contrast to Pakistan’s history of
widespread corruption. In a survey conducted by the Pew
Research Center (2009) on Pakistani public opinion, 71% of
respondents stated that corruption posed one of the biggest
problems in the country, outranked only by crime, terrorism,
economic turmoil, and the illegal drug epidemic. Hence, any
effort by government officials to improve the provision of
public goods is met with overwhelming approval from the
Pakistani public.

C. Motivation
While the PTI claims to have improved access and quality
of public schools, there is no definitive evidence to validate these assertions. The aforementioned article by The
Economist (2017) also noted that “the PTI’s claim that about
100,000 students have chosen to switch from private to public
schools is based on dodgy data.” The fact that no research
has been conducted to estimate the causal impacts of the

B. Khyber Pakhtunkhwa
As of 2017, KPK had a population of approximately
30.5 million, with around 81% of the population residing
in rural regions (Pakistan Bureau of Statistics 2017). KPK
predominantly consists of Pashtuns, an ethnic minority that is
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party’s policies on the lives of KPK’s citizens further probes
skepticism regarding the party’s efficacy.
These contrasting views on the PTI’s effectiveness motivated me to conduct an in-depth econometric analysis on
the impact of the party’s policies. An econometric analysis
yielding statistically significant results would provide useful
insights about the party’s efficacy. More specifically, I became interested in assessing the extent to which investment in
public schools has affected short run educational outcomes.
In the context of this study, educational outcomes refer to
school enrollment rates and educational attainment.
To date, there has been little research conducted on how
school quality affects educational outcomes in Pakistan.
While this limited literature includes research on rural regions besides KPK and KPK in general, there has been no
specific research conducted on the rural regions of KPK.
Much of this existing literature also fails to present a convincing causal argument. Considering that rural KPK has been
largely disregarded in this literature despite the availability
of data on the region, I was further motivated to conduct an
impact evaluation exclusively in these marginalized regions.
The primary question of interest is as follows: to what
extent has the PTI’s investment in public primary school
infrastructure affected educational outcomes in rural KPK?
To answer this question, a difference-in-differences (DID)
estimation technique is used to compare the difference in
educational outcomes for cities that received high rates
of investment before and after 2013 to the difference in
educational outcomes for cities that received low rates of
investment. To further understand the implications of this
policy on KPK’s marginalized citizens, I also conduct a
separate analysis restricting the sample to female respondents
only.
Considering the amount of attention the PTI has received
for its work in KPK, I initially hypothesized that cities receiving high intensity investment would experience improved
educational outcomes relative to cities receiving low intensity
investment. If this hypothesis is supported, then this study
may have important implications in terms of demonstrating
the potential of good governance, thereby incentivizing constituents to participate in representative democracy. However,
the results of this study suggest that differential investment
in school infrastructure has had no immediate effect on
educational outcomes. Despite popular opinion regarding the
PTI’s capability, this specific policy has not been proven
successful in achieving the party’s desired outcomes.
The remainder of the paper is organized as follows: Section II consists of the literature review, Section III provides a
more detailed overview of the data, Section IV explains the
methodology and empirical strategy, Section V covers the
main results and discussion, Section VI discusses potential
limitations, and Section VII presents the conclusions and
implications of this study.

capital accumulation. For instance, Duflo (2001) studies
how a large-scale program of school building in Indonesia
from 1973-1978 affected long run educational attainment
and labor marked outcomes for individuals in high intensity
vs. low intensity program regions. Studying this policy
retroactively, Duflo utilizes data from the 1995 Indonesia
census, and establishes a causal link between the number
of schools built in an individual’s region of birth with
their years of educational attainment and long run labor
market outcomes. Although all regions underwent large-scale
school construction during this period, Duflo exploits the
program design by distinguishing whether individuals lived
in “high intensity” or “low intensity” regions, and whether
they received primary education before or after the policy
implementation. This enables her to utilize a DID strategy to
assess the effect of increased school building on human capital accumulation. My research contributes to this literature
by using a similar DID identification strategy to understand
how large-scale school infrastructure improvement in Khyber
Pakhtunkhwa (KPK) as of 2013 has affected enrollment rates
and educational attainment at the city level.
There have been a number of studies focused on how
school quantity and quality affects student outcomes at
various time periods and settings in Pakistan. Ali, Ali, and
Ghani (2010) examine how the role of the private sector in
education has affected the quality and quantity of schools
in KPK from 1998-2005. Their study primarily uses data
from the Education Management Information System of the
KPK Education Department. Although their paper does not
use econometric methods to identify a causal effect of the
private sector on school quality and quantity, it does provide
an overview of the state of private schools and their potential
to increase human capital in KPK. Their study concludes that
from 1998-2005, there was a 185.7% increase in the number
of private schools, and a 378.61% increase in number of
students from 1998-2010 in KPK. Although the majority
of these schools were found to have qualified teachers
and reasonable student-teacher ratios, private schools remain
inaccessible to the majority of Pakistanis due to the high cost
of schooling. While Ali, Ali, and Ghani find that most private
schools in KPK are high quality, contributing to their high
demand, my study aims to understand how such variations
in the quality of public primary schools affects measures of
enrollment rates and educational attainment.
Alderman, Orazem, and Paterno (2000) study how school
characteristics affect the decisions of poor households when
deciding between public vs. private schooling. To study the
effect of factors such as household characteristics, school
proximity, tuition, and student-teacher ratio, the authors
collect data from a random subset of 50 low-income neighborhoods in Lahore, Pakistan, which constitutes 1,000 households and 273 schools. The authors employ a logit maximum
likelihood estimation and find that parents strongly consider
school quality when deciding between public and private
education. In particular, factors such as high student-teacher
ratios in public schools were found to increase the demand
for private schooling among poor households. In the context

II. L ITERATURE R EVIEW
There is a substantial economics literature on the effect
of differential investment in school infrastructure on human
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of low-income neighborhoods in Lahore, the study concludes
that poor household schooling choices are particularly sensitive to tuition, proximity, and quality. While Alderman,
Orazem, and Paterno detect a significant correlation between
student-teacher ratios and schooling choices in one city in the
Punjab province, my study aims to identify a more precise
causal estimate of how improvement in school quality affects
enrollment rates and educational attainment in KPK.
Behrman et al. (1997) assess how individual, household,
school, and district characteristics along with student-teacher
ratios and teacher quality affect test scores. The authors
use data from the International Food Policy Research Institute, which had data on randomly selected panel of rural
households from the following districts: Attock, Punjab; Dir,
North West Frontier Province; Badin, Sindh; Faisalabad,
Punjab. Hence, the authors were able to conduct an OLS
regression of test scores on the aforementioned factors that
may affect schooling effectiveness. This analysis leads the
authors to conclude that student exposure to teachers and
teacher quality have significant effects; while, the availability
of educational resources and physical infrastructure have
little effect on test scores, leading them to believe that there
may be efficiency gains from reassessing schooling inputs.
While Behrman et al. use data from one major city from
three of Pakistan’s four main provinces, my study will utilize
panel data from each of the KPK province’s 24 cities from
2005-2016 (with the exception of 2009).
A later study by Behrman, Ross, and Sabot (2008) assessed the returns of improved school quality and quantity
on labor market outcomes. Using the aforementioned data
from Behrman et al. (1997), who collected information on
a randomly selected panel of rural households, the authors
conduct an OLS regression of student test scores on schooling attainment, school quality, and individual characteristics.
In this setting, the authors find that factors such as ability,
distance to school, and parental educational attainment have
a statistically significant effect on labor market earnings.
They also find that cognitive achievement has statistically
significant correlations with ability, schooling attainment,
student-teacher ratio, and teacher quality. While Behrman,
Ross, and Sabot conclude that school quality and quantity
are both “potential means of increasing the productivity and
earnings of the labor force,” my study aims to understand
the extent to which school quality affects enrollment rates
and educational attainment.
While there exists a substantial literature on how school
quality affect educational outcomes, my research will contribute to this body of research across several dimensions.
Firstly, my study exploits the design of the PSLM survey in
a unique manner. Given that the PSLM surveys a random
subset of households across Pakistan, I have restricted the
dataset to KPK and aggregated at the city level. Repeating
this process for PSLM surveys from 2005-2015 (excluding
2009) allows me to create a panel dataset at the city-year
level, which includes 24 cities across 10 years. Additionally, while many of the aforementioned studies on Pakistan
exploit the design of existing datasets and conduct an OLS

regression to assess how school quantity and quality affect
human capital accumulation, my study is more focused on
assessing a specific intervention.
Using data published in the KPK Annual School Census,
I was able to determine whether a city received high or
low levels of investment in school infrastructure following
the supposed introduction of the policy in 2013. Using DID
estimation, I identified the causal effect of such investment
on enrollment rates and educational attainment given that
the parallel trends assumption holds. In the context of this
study, the parallel trends assumption holds if high and low
intensity cities exhibit similar trends in educational outcomes
prior to the PTI’s rollout of the policy in 2013. Conclusively,
my study contributes to the existing literature as it assesses
how investment in schools affects the educational outcomes
of individuals living in KPK.
III. DATA
A. Variables of Interest
1) School Enrollment Rates: To determine school enrollment rates and educational attainment, data was aggregated at
the city level using the Pakistan Social and Living Standards
Measurement Survey (PSLM). The PSLM is conducted annually across Pakistan by the Pakistani Bureau of Statistics,
collecting socioeconomic data on a random subset of the
population at the individual and household level.
Using the PSLM, I was able to aggregate educational
outcomes for individuals ages 4 to 19 at the city-year level,
thereby creating a panel dataset. The reason this data was
subset as such in an effort to capture the immediate effect
of primary public school investment on the school-age population. This dataset consists of 240 city-year observations,
comprising of 24 cities in KPK for the years 2005 to 2016
(with the exception of 2009).
2) Other Socioeconomic Indicators: The PSLM was also
used to aggregate relevant control variables at the city-year
level, which include literacy rates, employment rates, home
ownership rates, and income per capita. The purpose of
including these variables is to control for preexisting socioeconomic conditions that could affect enrollment rates and
educational attainment. While I was able to calculate these
covariates for the vast majority of city-year observations,
due to missing values I interpolated 2013 employment and
income and extrapolated 2015 home ownership values.
3) Basic Facilities Index (BFI): To determine the rate of
change in investment in public primary schools, I used data
from the KPK Annual School Census (ASC). The ASC is
published by the KPK Elementary & Secondary Education
Department, providing information on investment in basic
school infrastructure at the city level. In this context, basic
infrastructure refers to whether a school has access to water,
electricity, toilets, and/or a boundary wall. For each of these
four measures, the proportion of public primary schools in
a city with access to a given facility was derived. Averaging
these four proportions led to the construction of the Basic
Facilities Index (BFI), which measures the access to basic
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facilities in public primary schools in a given city, ranging
from 0 (low access) to 100 (high access).
Considering that the PTI was elected into office in 2013,
I assessed the rate of change in BFI between 2013 and
2018 and found that on average cities experienced a 20.5%
increase in BFI. I then characterized cities with above median
rates of change in BFI as those receiving high intensity
investment, and those with below median rates of change
in BFI as low intensity. For the purpose of the empirical
strategy, high intensity investment cities will be considered
“treated” by the policy, while low intensity investment cities
will be considered the comparison group.

words, if the treatment had a significant effect on educational
outcomes in KPK, then we would expect to see a deviation
in trends following 2013. This assumption thus requires
that, prior to implementation, the treatment and comparison
groups exhibit parallel trends. While these parallel trends
must have similar rates of change, they are permitted to have
level differences. Figure 2 demonstrates the parallel trends
in mean school enrollment rates, and Figure 3 displays the
parallel trends in mean educational attainment across cities
in KPK. Figures 4 and 5 are identical to Figures 2 and 3,
respectively, but are restricted to female respondents.
Yct = αc + βt + δDct + γXct + ct

B. Descriptive Statistics

The outcome variable Yct represents the city-year educational outcome of interest (i.e. enrollment rates or educational
attainment). αc represents city fixed effects, which control for
variation across cities. βt denotes year fixed effects, which
control for variation in outcomes that occur over time. Dct
is a dummy variable indicating whether a city received high
intensity investment in the post-period. The post-period is
defined as the years following the election of PTI in KPK,
which include 2014 and 2015. While the pre-period is the
period from 2005 to 2013 (excluding 2009).
δ represents the DID estimator, which captures the
effect of high intensity investment on educational outcomes
following the election of the PTI. Xct is a vector that
includes relevant controls that are time-varying at the city
level, including the literacy rate, employment rate, and
estimated household income. ct represents the disturbance
term, which was clustered at the city level to control for
unexplained variation in outcomes that are correlated across
time.

This study consists of 240 city-year observations, including 24 cities for the years 2005 to 2015 (with the exception
of 2009). Prior to 2013, on average, 55% of rural KPK’s
population aged 4 to 19 were enrolled in school. Within
this sample, average educational attainment was 4.81 years.
On average, 87% of school-going individuals in this sample
attended public institutions. Estimated annual income per
capita in these cities averaged 90,413.88 PKR (857 USD).
Despite relatively low average literacy rates (39%), these
cities had high employment rates (96%) and home ownership
rates (89%).
Figure 1 visualizes the geographic variation in
the treatment status of cities across KPK. Table II
further provides comparative statistics on high intensity
(“treatment”) and low intensity (“comparison”) investment
cities prior to the PTI’s election. These statistics illustrate
that these groups were relatively similar along most
measured dimensions. By these estimates, comparison cities
had significantly higher BFI and employment rates. The
differences in educational attainment, enrollment rates,
literacy rates, public school attendance, home ownership,
and estimated income per capita were not as drastic across
the groups. Considering that the comparison group had
higher initial BFI, this may have contributed to lower levels
of investment in basic facilities following 2013.

V. R ESULTS AND D ISCUSSION
The main empirical finding of this study is that, regardless
of the intensity of investment in public primary schools, on
average, all cities experienced similar changes in educational
attainment and enrollment before and after 2013. Thereby,
nullifying the initial hypothesis that cities receiving increased
funding would exhibit improved educational outcomes following 2013.

IV. M ETHODOLOGY
A. Identification Strategy

A. Educational attainment

In the context of this study, difference-in-differences (DID)
estimation identifies the causal effect of investment by
comparing the difference in the educational outcomes of
the treatment group before and after 2013 to that of the
comparison group. DID estimation is made possible by panel
data, which requires having data on comparable entities
across a specified unit of time. As mentioned previously,
aggregating PSLM data led to the construction of a panel
dataset, consisting of repeated observations of 24 cities in
KPK across 10 years.
The main assumption of this empirical strategy is that, in
the absence of the differential investment in public primary
schools, the trends in the educational outcomes of the treatment and comparison groups would evolve similarly. In other

The coefficient on the DID estimator Treated x Post 2013
in Table III, Column 1a and Table IV, Column 3a indicate
that differential investment in public primary schools did
not directly improve educational attainment in treated cities.
More specifically, this implies that the difference in the
educational attainment of the treatment group before and
after PTI’s election was around 0.227 years less than that of
the comparison group. As shown in Table IV, Column 3a,
the magnitude of this decrease was larger when comparing
female educational attainment in treatment and control cities
at around 0.37 years. When including additional socioeconomic covariates, as in Table III, Column 1b and Table
IV, Column 3b, differential investment appears to have had
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no effect on educational attainment at all. Instead, these
Columns suggest that literacy rates across cities have a
more identifiable impact, suggesting that each 10% increase
in literacy accounts for a 0.18 to 0.27 year increase in
educational attainment within a city.
As was the case with enrollment rates, the Treated coefficient in Table III, Column 1a and Table IV, Column 3a
imply a statistically significant difference in the educational
attainment of the treatment and comparison group prior to
2013. These results imply that treatment cities attained 0.128
more years of schooling relative to comparison cities in the
pre-period. This preexisting discrepancy between the groups
may explain why relatively higher investment in better
educated cities proved to be ineffectual. As demonstrated
in Table IV, Column 3a, this difference was considerably
greater when restricting observations to female respondents
at around 0.506 years. However, controlling for socioeconomic variables reveals that there may be no significant
difference in enrollment rates of treatment and comparison
cities prior to 2013. As mentioned previously, the results of
Table III, Column 2b and Table IV, Column 4b imply that
variation in enrollment across cities are likely explained by
city literacy rates instead.
In Table III, Columns 1a and 3a, the coefficients on
Post 2013 are undoubtedly the largest and most statistically
significant point estimates. This implies that comparison
cities in KPK attained 1.7 to 2 fewer years of schooling in
the post-period relative to the pre-period; thereby, suggesting
that they were better off prior to 2013. Table IV, Column
3a indicates a greater disparity in change experienced by
women in comparison cities of around 2.2 to 2.9 years;
thereby suggesting that female educational attainment has
decline severely following 2013.

However, controlling for socioeconomic covariates reveals
that there may be no significant difference in enrollment
rates before and after 2013. Table IV, Columns 4a and
4b, find that this difference is nonexistent when restricting
the sample to female respondents. In fact, the results of
Table III, Column 2b and Table IV, Column 4b imply that
variation in enrollment across cities is explained by income
per capita instead. More specifically, these results imply that
for every average increase in income per capita of 100,000
PKR (953.289 USD) a city experiences, enrollment increases
by about 10%.
The coefficient on Treated in Table III, Columns 2a and
2b are also statistically significant. Since Treated represents the difference in the enrollment rates of the treatment
and comparison groups in the years 2013 and before, the
statistically significant coefficient on Treated in Table III,
Column 2a suggests that the treatment group had higher
levels of enrollment prior to 2013. More specifically, Table
III, Column 2a and 2b imply that, on average, treatment cities
had enrollment rates that were around 19.2 to 24.7% higher
than comparison cities at baseline. Table IV, Columns 4a and
4b find a greater difference of around 25.4 to 31.9% when
restricting the sample to female respondents. Considering
that treated cities had higher enrollment rates to begin with,
they appear not to have achieved substantial marginal returns
as a result of increased funding.
Assuming zero coefficients on Treated x Post 2013, it can
be concluded that the PTI’s differential investment affected
the enrollment rates within treatment and comparison groups
the same. As demonstrated by the large and significant point
estimates on Treated across Columns, the identifiable impact
on enrollment rates seems to be driven by being classified a
“treated” city.

B. School enrollment rates

C. Discussion

As demonstrated in Table III, Columns 2a and 2b, the
impact of differential investment, captured by Treated x Post
2013, on enrollment rates throughout KPK is statistically
indistinguishable from zero. Table IV, Columns 4a and 4b
also find no effect when observations are restricted to female
respondents. These results imply that cities that received high
intensity investment, following the election of the PTI, did
not experience a significant change in enrollment relative to
low intensity investment cities.
While the coefficients on Treated x Post 2013 were unexpected, Table III, Column 2a reports statistically significant
results for the Post 2013 variable. As Post 2013 represents
the change in the enrollment rates of the comparison group in
the periods before and after 2013, these results from Column
2 imply that, on average, the comparison group experienced
an increase in enrollment rates at around 22% in the period
after 2013 relative to the period prior. Table IV, Columns
4a and 4b, also find that this difference is nonexistent when
restricting the sample to female respondents. Surprisingly,
although comparison cities received less funding following
2013, they exhibited greater marginal returns in terms of
enrollment.

Given the amount of attention the PTI has received for
its work in KPK, it was initially hypothesized that the
treatment group would experience improved educational outcomes relative to the comparison group following the party’s
election. The results of this study, however, imply that these
groups experience equivalent trends in educational outcomes
after 2013. To reiterate, the main empirical finding of this
study is that, regardless of the intensity of investment in
public primary schools, on average, all cities experienced
similar changes in educational trends before and after 2013.
This result is particularly surprising as it nullifies the initial
hypothesis that cities receiving increased funding would
exhibit improved educational outcomes following 2013.
Although my results imply that differential investment
in public primary schools cannot be directly attributed to
an increase in educational outcomes, there is a possibility
that the party’s election may have indirectly contributed to
these observed improvements. According to the International
Growth Center (2015), since 2013, KPK’s “political governance structure has consolidated, financial flows led by
remittances have strengthened and the economy has grown
at 4.5% per annum in this period.” Consequently, improved
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economic outcomes within the province may be correlated
with a greater emphasis on the importance of education. This
hypothesis is consistent with previous research that finds that
the returns of primary education are highest in regions with
initially poor economic conditions (Psacharopoulos 1985).

C. Baseline Imbalance
Table II presents the characteristics of treatment and
comparison cities before the PTI’s election in 2013. The
two groups appear to be relatively similar across multiple
socioeconomic dimensions. Between 2005 and 2013, it appears the comparison group had substantially higher average
BFIs and employment rates. Although these level differences
are not in direct violation of DID assumptions, they may
explain why comparison cities experienced below median
rates of investment after 2013. Thus, some intervention
independent of differential investment may have driven these
developments in educational outcomes in comparison cities
after 2013.

VI. L IMITATIONS
By demonstrating the parallel trends assumption and constructing a strongly balanced panel dataset, I have attempted
to ensure the validity of the DID model applied in this study.
Additionally, by including various socioeconomic variables
as part of the standard DID specification, I have attempted
to further control for factors that may affect educational
outcomes at the city-year level. Despite these attempts at
omitting bias within my study, there are a number of limitations that must be taken into consideration when interpreting
the results.

D. Undetermined Mechanisms
Following 2013, both the high and low intensity investment regions demonstrate a drastic enhancement in educational outcomes independent of investment, suggesting the
effect of other unaccounted interventions. The possibility that
the deviation in parallel trends is caused by factors other
than differential investment is a potential weakness to this
identification strategy. For instance, the 18th Constitutional
Amendment – which devolved the responsibility of providing
free education to provinces – may have resulted in less well
documented methods to improve the state of education in
KPK. Considering that cities were not arbitrarily assigned to
receive high or low intensity investment, there is a possibility
that the trends in educational outcomes may have been
affected by other related mechanisms. However, acquiring
information as to how funding allocation was determined
could be useful in terms of understanding these undetermined
mechanisms.

A. Data Accessibility
In the context of this study, having access to panel data at
the individual-year level would have been preferable in terms
of estimating more disaggregated impacts. Utilizing a similar
specification on individual level data would have likely
enabled me to determine the average effect of differential
investment on a larger sample size, thereby increasing the
statistical power of my results. However, since the PSLM
surveys a random subset of the population each year, individual outcomes were instead averaged across cities to make
a DID estimation possible.
In addition, although the pre-period comprises 8 years of
data (192 observations), the post-period only encompasses 2
years (48 observations). This is in large part attributed to the
lack of PSLM data published after 2015. While there appear
to be dramatic improvements in provincial school educational
outcomes between 2013 and 2014, these rates seem to slow
down substantially between 2014 and 2015. Until data is
made available for the years following 2015, there is no way
of determining the long run impact of differential investment.
Additionally, having data on the monetary amount spent
on public primary schools across cities in KPK would have
improved the identification of the treatment and comparison
group. However, since this data is not publicly available,
instead the ASC was used to calculate the BFI for the purpose
of determining these groups.

E. External Validity
Given the specificity of the setting and policy evaluated,
the findings of this study are likely not applicable in other
contexts. This is emphasized by Duflo (2001), who found
that individuals in Indonesia living in regions with higher
school construction rates received increased schooling over
their lifetimes. If, for instance, this study had concluded
that the treatment group experienced improved educational
outcomes, then it would have greater external validity.
VII. C ONCLUSION , I MPLICATIONS , AND F URTHER
R ESEARCH
A. Conclusion
The initial motivation behind this study was to understand the extent to which the PTI has had an effect on
the lives of people in KPK. More specifically, this study
focuses on how differential investment in public primary
school infrastructure, facilitated by the party, has affected
educational outcomes in KPK. Using DID estimation, I find
that high intensity investment facilitated by the PTI has had
no detectable effect on educational outcomes. This result is
especially interesting as it contradicts popular belief on the
efficacy of the PTI’s targeted policies. Following 2013, on
average, cities across KPK experienced declining rates of

B. Sample Size Variation
As demonstrated in Figures 2 and 3, both the treatment
and comparison groups experience significant variation in
educational outcomes overtime. This is likely a result of the
PSLM’s sample size variation, which can be attributed to
differences in sampling methods over the years. A larger
sample size guarantees more precise mean educational outcomes, explaining the positive correlation between sample
size and magnitudes of the aggregated means.
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educational attainment that appears unrelated to differential
investment. Among those most severely affected by this
decline are female respondents. Considering that the PTI
had already been elected during this period, it is difficult to
determine whether these changes can be directly attributed to
the party’s intervention. As of now, the party’s involvement
in affecting educational outcomes in KPK after 2013 is still
unclear.
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Given that this study only considers two years of postperiod data, further research extending this analysis is needed
to determine the extent to which these results hold. Additionally, researchers interested in evaluating the impact of the
PTI’s governance are strongly encouraged to seek individual
level panel data as part of their analysis. Since 2013, the
party has institutionalized various progressive reforms aimed
at improving the state of public education, healthcare, and
women’s rights in KPK. Further empirical analysis of such
policies is not only crucial to assessing their efficacy, but
also imperative to determining how best to allocate KPK’s
limited annual budget.
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VIII. A PPENDIX A: F IGURES AND TABLES
TABLE I: Pakistan Federal Budget Allocation by Province

Province
Punjab
Sindh
KPK
Balochistan
Source: Ministry of Finance, Government of Pakistan (2018)

Budget Allocation per capita (PKR)
34,557.118
39,657.277
23,552.087
68,074.605

FIG. 1: Regions of KPK Affected by PTI Education Policies
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TABLE II: Average Characteristics of Treatment vs. Comparison Groups (2005-2013)

Years of education
Total enrollment rates
Basic Facilities Index (0-100)
Literacy rate
Employment rate
Home ownership rate
Estimated income per capita (PKR)
Proportion in public schools

All
4.81
(1.53)
0.55
(0.14)
70.67
(19.36)
0.39
(0.11)
0.96
(0.06)
0.89
(0.07)
90,413.38
(37,786.88)
0.87
(0.12)
192

Observations
Standard errors in parentheses
* p < 0.05, ** p < 0.01, *** p < 0.001

Treated
4.75
(1.55)
0.56
(0.15)
60.83
(16.88)
0.39
(0.12)
0.95
(0.07)
0.90
(0.07)
88,095.39
(37,241.66)
0.86
(0.13)
96

Comparison
4.87
(1.51)
0.55
(0.13)
76.96
(18.45)
0.38
(0.10)
0.97
(0.04)
0.89
(0.07)
92,731.37
(38,378.72)
0.88
(0.10)
96

FIG. 2: Mean school enrollment rates in KPK (2005-2015)
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Difference
-0.12

t-test
-0.607

0.01

0.552

-16.13

-7.065***

0.01

0.701

-0.02

-2.717***

0.01

1.107

-4,635.98

-0.950

-0.02

-1.336

FIG. 3: Mean educational attainment in KPK (2005-2015)

FIG. 4: Mean school enrollment rates in KPK (2005-2015) for female respondents
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FIG. 5: Mean educational attainment in KPK (2005-2015) for female respondents

TABLE III: Impact of Differential Investment on Educational Outcomes

Treated
Post 2013
Treated x Post 2013

(1a)
Years of education
0.128***
(0.0177)

(1b)
Years of education
-0.399*
(0.155)

(2a)
Enrollment
0.247***
(0.00557)

(2b)
Enrollment
0.192***
(0.0318)

-1.722***
(0.207)

-1.996***
(0.317)

0.220**
(0.0680)

0.0936
(0.0843)

-0.227*
(0.0887)

-0.124
(0.113)

-0.0382
(0.0278)

-0.0299
(0.0258)

Literacy rate

1.794**
(0.626)

0.134
(0.134)

Home ownership rate

-0.960
(0.918)

0.0288
(0.158)

Employment rate

0.364
(1.272)

0.114
(0.0981)

0.000000604
(0.00000225)

0.000000921***
(0.000000242)

Income per capita (PKR)
Constant

6.139***
(0.180)
240

6.224***
(1.315)
240

N
Standard errors in parentheses
* p < 0.05, ** p < 0.01, *** p < 0.001
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0.281***
(0.0513)
240

0.0846
(0.168)
240

TABLE IV: Differential Investment on Educational Outcomes of Female Respondents

Treated
Post 2013
Treated x Post 2013

(3a)
Years of education
0.506***
(0.0294)

(3b)
Years of education
-0.296
(0.201)

(4a)
Enrollment
0.319***
(0.00723)

(4b)
Enrollment
0.254***
(0.0411)

-2.247***
(0.269)

-2.857***
(0.388)

-0.0347
(0.0872)

-0.180
(0.103)

-0.370*
(0.147)

-0.209
(0.173)

-0.0648
(0.0362)

-0.0555
(0.0334)

Literacy rate

2.726**
(0.791)

0.155
(0.172)

Home ownership rate

-0.485
(0.981)

-0.00434
(0.210)

Employment rate

0.792
(1.209)

0.150
(0.149)

0.00000245
(0.00000293)

0.00000106**
(0.000000318)

Income per capita (PKR)
Constant

6.145***
(0.211)
240

5.107***
(1.281)
240

N
Standard errors in parentheses
* p < 0.05, ** p < 0.01, *** p < 0.001
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0.401***
(0.0662)
240

0.191
(0.216)
240

