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Abstract

We examine how the expansion of mobile internet infrastructure affects national identity in
sub-Saharan Africa. In diverse societies where elections are contested along ethno-communal
lines, we argue that access to mobile internet undermines national identity because it facilitates
voter exposure to the polarizing tendencies of internet-based social media and communication
platforms. Applying a difference-in-differences design on mobile coverage maps and geocoded
survey data of more than 50,000 African citizens, we show that access to mobile internet re-
duces identification with the nation by up to 5-7 percentage points. To establish support for
our electoral mechanism, we exploit as-if random variation in the timing of individuals’ sur-
vey interviews relative to presidential elections, during which we argue divisive and polarizing
forces are at their peak. Our analysis shows that electoral proximity intensifies the negative ef-
fect of mobile internet. These findings highlight how technological innovations can inhibit the
process of state-building in diverse societies.
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1 Introduction

Innovations in communication technology have played a central role to the formation of national
identities in the modern state. The widespread adoption of printing technology, for example, en-
couraged the use of a common written language, enabling communications between geographically
dispersed groups that previously did not have the means necessary to interact with each other (An-
derson, 1983). The process of engaging in common discourse and “imagining” themselves as a part
of a broader community—one larger than their own ethno-communal groups—ultimately allowed
citizens to develop a collective sense of belonging to their nation as a whole. The technology also
provided political elites with a platform to promote an agenda establishing a common national his-
tory which would contribute to the formation of a national identity (Deutsch, 1966; Weber, 1976).!

Of the many advances in communications infrastructure since the invention of the printing
press, mobile communications technology—mobile internet service in particular—has been ar-
guably the most transformative. Unlike the dial-up and broadband internet, whose benefits have
largely been confined to the developed world, the reach of cell phones has extended to a majority
of populations in the developing world, including much of South and Southeast Asia, Latin Amer-
ica, and sub-Saharan Africa. The geographic extent of coverage is so broad that mobile internet is
available in places where other types of infrastructural development have failed to penetrate. The
parallels between the printing press and mobile internet—lowering the cost of communication, and
connecting millions of previously unconnected people—may lead us to anticipate that the rapid ex-
pansion of cell phone networks over the past two decades would exert similar integrative pressures
on users to develop attachments to their collective national communities.

Despite these clear parallels, there are strong reasons to be more skeptical of the integrative po-
tential of mobile internet expansion, especially in the context of the developing world where such

expansion is perhaps likely to be the LIl transformative. First, the structural, institutional, and so-

"While we focus on communication technology, other scholars focus on broader aspects of modernization as a
whole. An earlier literature on state-building suggests that the process of modernization facilitates the construction of
a national identity (Anderson, 1983; Gellner, 2008; Weber, 1976). A recent empirical investigation by Robinson (2014)
has tested these theoretical arguments, and has found evidence consistent with the observation that modernization
increases an individual’s propensity to identify with the state.



ciodemographic characteristics of the Global South today differ significantly from those of 18-19th
century Western Europe, upon which much of the earlier literature linking technological innova-
tions to the formation of a national identity have primarily focused (Gellner, 2008). Second, while its
far-reaching nature might be similar to previous communications revolutions, distinctive features
of mobile internet service, as a medium through which broad segments of the population gain low-
cost access to internet-based infrastructure and modes of communication, may create conditions
that foment polarization rather than integration (Lelkes, Sood and Iyengar, 2017; Settle, 2018).

These divergent theoretical expectations provide the motivation for our paper. In investigating
the relationship between the expansion of mobile technology and national identity, we argue that
in contexts where ascriptive (e.g., ethnic, racial, or religious) boundaries demarcate the axes of po-
litical competition, politicians are electorally motivated to promote a divisive agenda along these
cleavages. Mobile phone coverage, and mobile [JJ00000 in particular, spurs ethnic polarization and
undermines identification with the nation by providing citizen access to internet-based social media
platforms (such as Twitter or Facebook) increasingly used by politicians for campaigning, and facil-
itating communication via internet-based digital messaging platforms (such as Whatsapp) which,
unlike traditional cellphone-based text messaging, allow for many-to-many interactions and serve
as fertile ground for the spread of mis/disinformation. We further argue that these tendencies are
amplified as the date of the election approach, when campaigning intensifies and the polarizing
forces on these platforms are at their peak.

In providing support for this argument, we focus our attention on the case of sub-Saharan Africa.
As shown in Figure 1, Africa has witnessed an explosive expansion in mobile internet service over
the past decade, with the number of people who have access to mobile internet increasing from
virtually zero in 2007 to 825 million in 2019. Mobile internet service now penetrates more than
79 percent of Africa’s population.? We combine detailed yearly geospatial data of mobile internet

coverage and geocoded survey responses from rounds 3-7 of the Afrobarometer surveys, which

For more information on the growth of mobile internet access see “New ITU data reveal growing Internet uptake
but a widening digital gender divide,” retrieved on November 26, 2020, at H000000000000000000000000000000000O
00000000I000O00D0DOD. Figure A2 shows that the growth in mobile internet access has been accompanied by concor-
dant increase in mobile internet subscriptions across Sub-Saharan Africa.
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Figure 1: Maps illustrate the expansion of mobile internet coverage in sub-Saharan Africa between
2007 and 2018. Maps were created using coverage data provided by Collins Bartholomew and the
GSM Association.

measure the extent to which an individual privileges their identification with their nation relative
to the communal (ethnic, regional, religious) group to which they belong.

In order to identify the effect of mobile internet coverage on the extent to which citizens identify
with the nation state, we implement a difference-in-differences (DiD) design, which exploits tempo-
ral variation in the extent of mobile internet coverage across different waves of the Afrobarometer.
Using the DiD design, we find that expanded access to mobile internet service across Africa leads
to a statistically significant decrease in an individual’s propensity to identify with the nation over
their ethnocommunal group by up to 5 7% points. These effects remain robust after accounting
for demographic differences between individuals living with and without mobile coverage, as well
as heterogeneity in local infrastructural and economic development that could potentially be corre-
lated with service roll-out. By contrast, we do not detect any effect of the expansion of basic mobile
phone service, which does not provide access to the internet-based social media and messaging
platforms through which we argue election-driven polarization occurs.

To test our theoretical mechanism, we exploit as-if random variation in the timing of individ-

ual survey respondent’s interview to the date of the presidential elections, during which polarizing



forces are at their peak. If JOONI I0ICCOOC functions as a key mechanism through which individuals
are exposed to the polarizing influence of elections, we should expect people with mobile internet
access to become less attached to the nation as high-salience elections draw nearer. We find that
this is the case; proximity to elections amplifies the polarizing effects of mobile internet coverage.

Our findings offer insights regarding the sociopolitical consequences of one of the most sig-
nificant developments in communications infrastructure in the world. While earlier work has tied
the expansion of mobile phone service to group-level outcomes such as political violence, protest,
and repression (Pierskalla and Hollenbach, 2013; Enikolopov, Makarin and Petrova, 2020; Chris-
tensen and Garfias, 2018), we show that it also has profound social-psychological implications for
individuals in how the relate to their nation state. Given that the salience and persistence of eth-
nocommunal identities and the relative weakness of national identities have been identified as root
causes of conflict and state fragility in Africa, our findings have important implications for the study
of state-building in developing contexts.

Our research also contributes to the community of scholars working on deepening our under-
standing of identity—social, ethnic, national—as an outcome. Much of the work in this area has
focused on how long-term processes or macrosocial structures such as colonial legacies and mod-
ernization affect ethnic or national identities (Bates, 1974; Posner, 2004; Robinson, 2014). Yet a
recent group of scholars have examined the effect of meso-level factors that operate in the interme-
diate to short run on social identities (Peisakhin and Rozenas, 2018; Bleck and Michelitch, 2017).
We join these scholars in arguing that a relatively recent development such as the expansion of mo-
bile internet service can have consequences for how an individual defines their relationship to the

state.

2 Elections, mobile internet, and national identity

In hypothesizing the relationship between mobile communication technology and national identity

in diverse societies, we begin from an important observation in the existing literature in compar-



ative and American politics; that electoral competition has the potential to reinforce pre-existing
parochial divisions in society (Ferree, 2010; Michelitch, 2015). Scholars have characterized elec-
tions as a “zero-sum contest between groups, in which gains by any one group is considered as a
loss for all others (Arriola, 2012, 11). Due to the widespread perception among voters that losing
in elections means being excluded from power and the ability to access the distributive capabilities
of the states, politicians are incentivized to mobilize and appeal to parochial interests in ways that
sharpen communal antagonisms (Wilkinson, 2006). Others have also argued that elections consti-
tute key junctures in which the relative standing of groups are subject to inherent uncertainty, and
anxieties or concerns over the loss of status or recognition are intensified (Horowitz, 1985; Sambanis
and Shayo, 2013). Since voters are motivated to stem these uncertainties and anxieties by expres-
sively voting “for their group” (Brennan and Hamlin, 1998), politicians stand to benefit by utilizing
campaign strategies that “evoke pride, grievances, or contempt” that are associated with parochial
belongings (Gadjanova, 2017).

It is under these conditions—wherein elections tend to ossify voter attachment to their ethno-
communal identities, and politicians are incentivized to mobilize around them—that we argue that
the expansion of mobile technology is likely to intensify polarization and undermine national iden-
tity. We specifically identify mobile [UIII0CN technology as a channel of polarization, and focus on
how it facilitates voter access to the polarizing potential of online social media platforms such as
Twitter and Facebook, as well as messaging services such as Whatsapp,” especially during periods
of election campaigning.

Our intuition is motivated by the extant literature on the polarizing potential of internet-based
social media in consolidated democracies of North America and Europe (Lelkes, Sood and Iyengar,

2017; Cinelli et al., 2021).* Rather than serving as a forum for the cross-cutting exchange of ideas

3While these messaging services technically do not fall into traditional notions of social media, as Lupu, Bustamante
and Zechmeister (2020) point out, it serves a similar purpose as Twitter and Facebook in that people join Whatsapp to i)
share news and information and engage in discussion, ii) groups formed are quite large, often encompassing members
outside of immediate family or friends, and iii) users often engage in communication with group members with whom
they are not personally acquainted.

*We acknowledge that this perspective has recently been challenged by research in political science and economics.
See Guess (2021) and Boxell, Gentzkow and Shapiro (2017) for examples of this work.



and democratic dialogue, scholars have shown that these venues have become “echo chambers” in
which individuals sort into clusters that share similar political opinions and attitudes, and thus sel-
dom have the opportunity to interact with others that do not share in their beliefs (Colleoni, Rozza
and Arvidsson, 2014; Settle, 2018). Furthermore, the extensive degree of self-sorting into homoge-
neous groups can exacerbate the well-documented tendency of individuals to selectively seek out
information that reinforces their prior beliefs (Halberstam and Knight, 2016). Such exposure to
like-minded individuals is associated with the adoption of more extremist positions that can lead
to further polarization and radicalization (Mutz and Martin, 2001).

Furthermore, social media platforms provide fertile ground for the spread of mis/disinformation
(Lazer et al., 2018; Allcott and Gentzkow, 2017). In an online environment where speech is unreg-
ulated and editorial forbearance on unchecked/unvalidated facts and stories—one of the corrective
pressures that often exist in conventional print and broadcast news media—is absent, the likelihood
that voters are exposed to misleading or incorrect information (otherwise referred to as fake news)
on uncurated platforms such as Facebook or Twitter increases significantly. In providing corrob-
orative evidence for this proposition, Guess, Nyhan and Reifler (2020) show that voters have been
shown to be significantly more likely to visit websites with false-news rather than hard news im-
mediately after accessing platforms such as Facebook. While some scholars have pointed out that
active engagement with fake news (such as sharing) is restricted to a small subset of social media
users (Guess, Nagler and Tucker, 2019; Grinberg et al., 2019), others have highlighted how the speed
and breadth of fake news circulation significantly overshadows that of verified news (Vosoughi, Roy
and Aral, 2018), suggesting that the reach of mis/disinformation on social media might extend far
beyond the pool of individuals that actively and directly engage with such content.

The meteoric expansion of social media platforms and messaging service usage alongside the
expansion of mobile internet in the Global South provide politicians with a new and potentially

highly effective channel through which they can promote the parochial agenda described above



(Ncube, 2019).°° Traditionally, politicians in the developing world have relied on conventional
modes of campaigning such as handouts, door-to-door canvassing, or mass rallies to reach out to
voters, which can become time and resource intensive (Brierley and Kramon, 2020). Facebook and
Twitter, as well as messaging services such as Whatsapp provide politicians with many advantages
over these modes of campaign outreach.

These platforms facilitate a broader dissemination of information regarding conventional cam-
paign events, expanding the potential set of voters who are likely to attend. They can also allow
the messages delivered in person by politicians at these campaign events to be spread far beyond
the networks of voters who were physically present at the rally. But the opportunities afforded to
politicians do not stop there; in addition to increasing the efficacy of conventional modes cam-
paigning (Nyabola, 2018), social media and messaging platforms allow politicians to make direct
contact with a significantly larger number of voters who would otherwise not be inclined to attend
these in-person campaign events (Rajput, 2014; Adebanjo, 2019). Furthermore, with social media
politicians are significantly less constrained in terms of the frequency with which they can reach out
to their supporters, and in the extent of individual or group-level targeting or adjustment of their
outreach to ensure that their message is having the intended impact (Nyabola, 2018). In addition,
politicians obtain the ability to taint the image of their opponents relatively unhindered due to the
unregulated nature of social media, and can expect to see their machinations percolate through the
online sphere as their supporters disseminate and reproduce these negative attacks through their
own social networks (Lupu, Bustamante and Zechmeister, 2020; Cheeseman et al., 2020). Where
political friends and foes are primarily defined along ascriptive group boundaries, these dynam-

ics are likely to intensify animus towards both candidates and voters belonging to outgroups and

>According to website (0100000 (10000 00000 (D0000000000000000000000000000000000) Africa has an overall
internet penetration rate of 46.2%. The continent is estimated to have a total of 264 million Facebook subscribers, with
a penetration rate of 19.3%. This average rate masks significant variation across countries, with countries such as South
Africa, Namibia reporting significantly higher rates of 30 40 percent.

SWhile similar data for messaging services such as Whatsapp are not readily available, journalistic accounts
suggest that the total number of Whatsapp users far outnumber Facebook or Twitter users, with many report-
ing that a large majority of internet data is consumed on Whatsapp. See UOOIOII 0000, “Why Most of Africa’s
Data is Used on WhatsApp,” retrieved June 1, 2021. [OC00000DO0CO00C0DO0CO0DCODOOROODOODOODOODOO
0000000000000000000000000000000000000b0000000.
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https://theculturetrip.com/africa/articles/why-most-of-africas-data-is-used-on-whatsapp/

strengthen loyalty to their own group.

Access to the mobile internet places voters directly under the influence of the polarizing social
media environment cultivated by these politicians. The frequent interaction with polarizing infor-
mation and content is likely to set in motion the process for voters to reify their loyalties to their
ethnic groups and disassociate themselves from a “national community” that their reified group
loyalties undermines. But it is not just through the influence of the divisive rhetoric that politicians
advance on internet-based platforms that leads voters down the path of polarization (Mpofu, 2019).
As suggested earlier, voters themselves can engage in a class of well-documented behaviors that per-
petuate or even intensify these processes of polarization; such as confining their interactions online
to individuals or groups who share their parochial alignments, or selectively consuming and sharing
information that reinforces rather than contradicts their own beliefs.

The preceding discussions have highlighted the importance of mobile internet technology in
shaping identities in diverse societies. We generate the following testable, empirical predictions re-

garding the impact of mobile internet service expansion.’

Hypothesis 1 (Mobile internet coverage): [0 [000O00D O LJOOMD I0000000 J00000C 00 DOOCoOOOm
10 00000 00 I00000oo dotiodt IDo0motomoo Oomo Looopoooi fitooihOohor 000600 boo hobooiooo oo
(00000 OoooDol oooooonoac

We have also emphasized how periods of electoral campaigning are likely to be moments where
the polarizing forces are at their peak. We thus anticipate that as election campaigns intensify along
the election cycle—i.e. as the day of the election approaches—voters with access to mobile internet
service will be even more inclined to identify with their ethnocommunal groups, and less with their

national community.

7We note, however, that our posited mechanisms for mobile internet fails to extend to the case of 00010 (0010 00000
(000000—which provides users with “talk and text” capabilities—because it does not grant politicians or voters with access
to the internet and the social media platforms that are based on internet technology nor internet-based messaging apps
such as Whatsapp or Telegram.



Hypothesis 2 (Mobile internet x election proximity): [10 00010000 (0000000 O COOTD OM00002 [0
(00000 00 000000oo 0o hioooood bood Ooom booito Ooobo oiooidido (0oooo 0oo foom Coooo

We end this theoretical discussion with an important caveat; we do not make any predictions
regarding general equilibrium impacts of mobile internet access writ large, nor adjudicate whether
it constitutes a net positive or negative for social, economic, or political life in Africa. Empirical
research that examines the economic consequences of mobile coverage have found that it generally
has a positive impact in improving generalized welfare (Aker, 2008; Aker and Mbiti, 2010), elimi-
nating inefliciencies in commodity prices in different markets (Muto and Yamano, 2009), as well as
in reducing poverty (Suri and Jack, 2016). However, other important work has reported an increase
in political violence, suggesting that the net impact of mobile technologies might be unclear (Pier-
skalla and Hollenbach, 2013). We therefore direct our efforts on empirically validating our posited

link between mobile internet expansion, polarization, and national identity.

3 Context: Mobile Technology and Identity Politics in Africa

We study the implications of mobile internet access on elections and identity politics in a period of an
unprecedented expansion of mobile communications infrastructure across the African continent.
Figure A2 in the SI Appendix shows that within a span of just over a decade, the continent went from
virtually no mobile internet penetration to close to 80% of the population (825 million) covered by
3G mobile service—the minimum threshold service for consistent access to internet via mobile
phones—and more than 30% with access to a rapidly expanding higher-speed infrastructure such
as 4G and 5G service.

The expansion of mobile internet service has been accompanied by a surge in active social me-
dia users (numbering more than 260 million Facebook users and a much higher penetration for

Whatsapp), with an overwhelming majority (93%) reporting that they primarily access social me-



dia platforms such as Facebook or Twitter via their mobile phones.®”

More important than the
sheer number of new social media users is the manner in which social media platforms are used by
those with access: there is significant reason to believe that mobile internet and social media are fast
becoming fora for citizens to acquire and share information regarding politics and government.
Figure 2 presents data from 2017 Pew Global Attitudes Surveys across six Sub-Saharan African
countries regarding patterns of internet and social media usage across a representative sample of
adults (Pew Research Center, 2018). The top panel of Figure 2 plots the proportion of individuals
who report that they use the internet for either economic or political purposes. In step with the
much-discussed emergence of online mobile money solutions, slightly less than 50% of respondents
across the six African countries report using the internet to make or receive payments. But more
surprisingly, an even higher proportion of internet users report that they use the internet to obtain
information about politics and government services. We observe similar patterns in responses to the
question probing the reasons internet users post on social media platforms. As seen in the bottom
panel of Figure 2, while social media users more commonly report posting to share views about
sports, close to 40% of all users report using social media platforms to share their political views.'°
The emergence of mobile internet and social media as a center of political activity is likely related
to why political parties and politicians are increasingly establishing a social media presence and
taking their election campaigns to these platforms. Yet as politicians turn their eyes towards social
media, concerns over the potentially divisive and polarizing potential of such activities have already
begun to accumulate. The 2017 presidential elections in Kenya provide a clear example of how online

social media platforms can foment extreme polarization and cross-ethnic tensions and hostility.

8See 00000 COOD, “Digital 2019 : Global and African Social Media use Accelerates”, retrieved at JIOO0OO00000000
000000000000000000000000000000000N0000000000000000000000000b0000000000b0000000000000 on
November 24, 2020

9The yearly growth rate in the number of social media platform users has outpaced the growth of mobile internet
infrastructure itself between 2018 and 2019. Between 2018 and 2019 alone, an additional 25-30 million individuals
newly registered as mobile social media users (13-17% increase), in comparison only an 8% increase in mobile internet
users.

9The Pew Global Surveys, conducted in 2017 also tracked the proportion of individuals who report that they have
posted their own thoughts on political or social issues online. Respondents in African countries such as South Africa
(11%), Kenya (14%), and Nigeria (17%) are significantly more likely than citizens in countries in Europe, such as Greece
(6%), Hungary (5%), Poland (7%) to report that they have done so in the past year.
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Figure 2: Africans use the internet to get news about politics and to post to social media their po-
litical views. Data source: Pew Global Attitudes Survey, Spring 2017.

As the competition between incumbent president Uhuru Kenyatta and opposition coalition leader
Raila Odinga escalated in the run-up to the elections, social media platforms were inundated with
negative posts—often by politicians communicating in their ethnic group’s vernacular—designed to
generate anxieties about the consequences of electoral defeat in the hands of ethnic others.!!

Similar concerns over the use of social media as a forum for instigating interethnic tensions were

10100 07 0O00100, “In Volatile Kenya, MP and Former Senator Detained Over Hate Speech Allegations”, D0JOOO00
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

on November 24, 2020
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also raised during the 2019 Presidential elections in Nigeria. As the informal system of rotational
presidency between the predominantly Muslim / Hausa-Fulani dominated north and Christian /
Yoruba-Igbo dominated south collapsed in 2015, political candidates at both the national and local
levels have used the rhetoric of inter-ethnic intolerance for the purpose of negative mobilization
(Ezeibe, 2020). Rumors attempting to dehumanize opponents and stoke fear of imminent terror-
ism and violence were spread by the incumbent APC and the opposition PDP and rapidly diffused
throughout social media. The misinformation and hate speech circulated predominantly through
social media platforms such as Twitter and Facebook during this period of intense electioneering
was of such grave concern that the APC-controlled Nigerian Senate quickly drafted a draconian
piece of legislation that levies severe punishment (death or life sentence) for those found guilty of

engaging in hate speech."

4 Data and research design

4.1 Geocoded public opinion data

To estimate the effect of new technology on national identification, we combine geocoded individual
survey responses with data on the geographic extent of mobile internet coverage. We overlay these
coverage maps with geocoded individual-level data from rounds 3-7 of the Afrobarometer Surveys,
conducted between 2005 and 2018. We note that rounds 1 6 of the Afrobarometer surveys were
geocoded retroactively, to varying levels of precision. In order avoid the risk of misclassifying indi-
viduals that fall within or outside of mobile coverage boundaries, we include only those respondents
coded at the highest two levels of precision—those coded precisely to a specific location (precision
code 1), and those that are coded within 25km of the exact location (precision code 2). As seen in
Figure 3, the combined data include individuals from 27 sub-Saharan African countries.

Our main dependent variable is derived from responses to the Afrobarometer question:

120000000 Cano, “Nigeria bill aims at punishing hate speech with death; retrieved at D000000000000000000000
000000000000000000000000000000000000000000000DO00000000000000000 on November 24, 2020
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Figure 3: Countries included in the main analysis presented in the paper. To be included, a country
needed to be in at least two Afrobarometer surveys for which mobile internet coverage data was
available from the GSMA.

(000 00 0000000 0000 000 000 00 000000 00ofoot Loito O bijoooo00oon Domobon ooo oo

00000 [ 0000000C000T 0000 000000 C0mo 0o 000 10mt00to 0o booddoioon 0OOd 0001o0000
Responses range from 1 (“I feel only [ethnic]”) to 5 (“I feel only [national]”). With this measure,
the strength of national and ethnic identities are defined relative to one another. For our purposes,
this is useful: we conceive of ethnic and national identities to be competing to some extent.!> One
implication, however, is that movement from, for example, “I feel more [national] than [ethnic]”
to “I feel equally [national] and [ethnic]” could represent a reduction in national identification,
an increase in ethnic identification, or both. Figure 4 shows the distribution of responses among
geolocated respondents in Afrobarometer rounds 3 7 in our difference-in-difference setup. Our
preferred outcome variable is an indicator for whether the respondent identifies more nationally

than ethnically, which accounts for 49% of the sample.

BRobinson (2014) has elaborated on the benefits of employing this relative measure of national identity; first, a
question item probing absolute levels of national and ethnic identification separately would require us to assume that
respondents map intensity of identification onto the scale in similar ways. Second, the relative juxtaposition of national
versus ethnic identities are in line with the constructivist notion of identities that individuals hold identifications with
multiple identity groups and that relative salience of one identity vis-a-vis another is more important and meaningful
than the strength of attachment to a single identity by itself.
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Figure 4: The distribution of national versus ethnic identification in Afrobarometer rounds 3-7. For
our main outcome, we use an indicator for whether the respondent identifies more nationally than
ethnically.

4.2 Mobile service coverage data

Data on the spatial extent of mobile phone coverage is provided by Collins Bartholomew and the
GSM Association, which compile coverage data from network providers. These annual maps show
the geographic extent of 2G and 3G cell phone coverage, representing the ability to make phone
calls and send text messages (2G), or more comprehensive access to the internet or social media
platforms and online messaging apps via mobile internet connections (3G). For our analysis, we
choose the year of coverage data on a country-by-country basis, selecting the most recent coverage
data collected prior to the beginning of that country’s survey. In most cases the most recent coverage
information is reported less than a year prior to the survey launch. Combining survey responses
with mobile coverage spatial polygons allows us to locate whether respondents fall within or outside
of mobile coverage boundaries. We prefer this fine-grained geographic data over other measures
because it offers information on the availability of mobile internet over the longest possible time
period and lacks the confounding intrinsic to an individuals decision to Ul the internet. However,
we validate this measure using self-reported mobile phone and internet use, where available, and

find a strong correspondence, as shown in section A.4 in the SI appendix.
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4.3 Difference-in-differences strategy

To analyze the effect of mobile internet coverage on national identity, we employ a difference-in-

differences design using the following specification:

Djjj =0+ DCovered;;D + DEverCovered; + Dj + DD + DDjj + D:U (1)

where ; is an outcome for individual [ in geographic area [ in time period [, Coveredy; is an indicator
variable for whether the individual has mobile internet coverage at time [, and EverCovered, is an
indicator for whether individual [ is in the treatment group—whether [’s location receives mobile
internet during the period of our study. Uy represents a vector of individual covariates. Geographic
area (country or district) fixed effects are represented by U; and [; represents survey round fixed
effects. We cluster standard errors by locality—the level at which mobile coverage is assigned. To
correct for spatial autocorrelation we also calculate Conley (1999) standard errors that account for
spatial correlation between localities that fall within 500 kilometers of each other.

As an alternate specification we aggregate the treatment to [0I0 x 0IU degree grid cells: approxi-
mately U0 x [0 km. This allows us to a estimate a standard DiD model with survey-round and grid
cell fixed effects. Grid cell fixed effects hold constant any characteristics that vary between these
geographic units, avoiding the potential for bias induced by systematic differences between areas
that get mobile internet coverage earlier or later, which may not be fully captured by the treatment
group indicator in equation 1 or control variables. In this specification, individuals are coded as
treated if the majority of respondents in the grid cell during a survey wave have mobile internet
coverage. Because treatment is at the level of the grid cell, we cluster standard errors by grid cell.

To test whether election proximity plays in moderating the effect of mobile internet, we employ
an identification strategy developed by Eifert, Miguel and Posner (2010). 0000 [T [0 exploited the
fact that the dates on which [00I0I000] interviews for the Afrobarometer surveys were implemented

are determined orthogonally to the dates of the elections, which are chosen by statutory provisions
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JOFBDIDPE®OUSSFGPSFUIFDBMDVMBUF UIFOVNCFS PG NPOUIT
EFOU TIOUFSWJFXBOEUIFDMPTFTUQSFTJEFOUJBM FMFDUJPO .
JOUFSBDUJPOUFSNCFUXFFOUIFINPOUITUPFMFDUJPOuUNFBTVS
JOUFSOFUDPWFSBHF

.BJO '"JOEJOHT

FF FDUPGNPCIMFJOUFSOFUPOOBUJPOBMJEFO

SBCNFQPSUTUIFF FDUPGNPCIMFJOUFSOFUDPWFSBHF PO OBU.
eEDBUJPOTIPXO JQOPRSBOVYFO TUBOEBSEFSSPSTDMVTUFSFEBU U
BOEPOMFZ TUBOEBSEFSSPSTUIBUBEKVTUGPSTQBUJBMBVUPDF
VNO SFQPSUT SFTVMUT PG BCBTFMJOF TQFDJéEDBUJPO XJUIP\
eYFEF FDUTUIBUBMMPXVTUPUJHIUFOPVSJOGFSFODFTUP XJU
JOUFSOFU DPWFSBHF FYQBOTJPO *O MJOF XJUIPVS FYQFDUBU.
HBJOJOH BDDFTT UP NP CHMPSBRTESE W DIPWBIVG BB PQFOTJIJUZ UP
OBUJPO PWFS UIFJS FUIOJD HSPVQ CZ BSPVOE QPJOUT $PM
JOEJWJEVBM MFWFM EFNPHSBQIJD DPOUSPMT GPS HFOEFS BHEF
XIFUIFS UIF SFTQPOEFOU T SFTJEFODFJT DMBTTJEFE BT VSCBO
BEEFEUPUIFCBTFMJOF TQFDJEDBUJPO nFJODMVTIPO PG UIFTI
DIBOHFUIFTVCTUBOUJWFOFHBUJWFF FDUPG NPCIJMFJOUFSOF

8l JMF UIF SPCVTUOFTT PG UIF EOEJOHT UP UIF BEEJUJPO PG U
USPMTTIPVMEBTTVBHF TPNFJOGFSFOUJBM DPODFSOT XF GVSL
JOGFSFODFTUP TNBMMFS HFPHSBQIJD VOJUT CBTFEPOUIFJOU
TV DJFOU UP GVMMZ BCTPSC HFPHSBQIJB NRWRFRZPHFOFIIYU 8P MBE
JOMIFVPGDPVOUSSAEMFEFFAD|FTPG UIF DPF DJFOU EFDSFBTFT |

SFEJTQMBZCBMBODFJOFMFDUJPO QSPYJNJUZBDSPTTLFZWBSJBCMFTJO

"OBMZTFTVTJOHUIF éWF QPJOUJEFOUJUZTDBMFBTUIFPVUDPNFWBSJBC
AFDUJR® UIF4*BQQFOEJY nFSFTVMUTBSFTVCTUBOUJWFMZ TINJMBS

5PDSFBUFEJTUSJDU MFWFMEVNNJFT XFVTFUIFEJTUSJDU BENJO MFWFN



SBCMF & FDUPGNPCIMFJOUFSOFUDPWFSBHF PO OB

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZnNnBO &UIOJDBMMZ

.PCIMFJOUFSOFU - - - - -

< > < > < > < > < > < >
'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJIDU %JTUSJIDU (¢
%FNPHSBQIJDDPPUSPMT:FT /P FT /P FT

OCTFSWBUJPOT

IPURPAJ% SFTVMUTTIPXUIFF FDUPGNPCIJIMFJOUFSOFUPO OBUJPOBMJEFOQOUJE

TVSWFZ XBWFBOE FJUIFSDPVOUSZ EJTUSJDU PS HSJE-BF M&E FBHPIFAFNHOSTI EB O E

DFMMT UP FOBCMF UXPNEPHEBRE FDBIAVONEFPIOTEIWIEVBM MFWFM NFBTVSFT PG

PG TFDPOEBSZ FEVDBUJPO BOE XIFUIFSUIFJS SFTJEFODFJTDMBTTJEFEBT V

FSSPSTDMVTUFSFEBUUIFMPDBMJUZPSHSJEDFMM MFWFMBSFTIPXOJO QBS
LNSPOMFZ TUBOEBSE FSSPSTBSF@IPXOJO CSEBRDLFUT

QPJOUT UP QPJOUT UIFNPCIMFJOUFSOFUF FDUT SFNBJO T
Q *OBEEJUJPO DPOQIYNDOFIOU TQFDJEDBUJPOT UIBU BHHSFHE
X *XEFHSFFHSJEDFMM nFDPF DJFOUTPONPCJIJMFJOUFSOFUD
$PNCJOFE XF CFMJFWF UIFTF SFTVMUT QSPWJEF CSPBE FWJEF(
DFTTUP NPCIMFJOUFSOFUDPWFSBHF XJMM JODSFBTF QPMBSJ|
QSFWFOUUIFFNFSHFODFPGBDPMMFDUIJWF OBUJPOBM JEFOUJL

%FTIJHO WBMJEBUJPO

nFEJ FSFODF JO EJ FSFODFTEFTIJHO SFMJFTPOUIFBTTVNQUJP
UJEDBUJPO JO USFBUFE BOE VOUSFBUFE BSFBT XPVME IBWF GP|

UIJWF 60JU -BZFSTTQBUJBM EBUBCBTF DSFBUFECZ UIF'PPEBOE"HSJDVMUV
PG CPVOEBSJFTGPSBMMPVSBOBMZTFTFOTVSFTUIBUUIFCPVOEBSJFT BES

"MUFSOBUF PVUDPNFTUIBUDBOCFVTFEUPEFNPOTUSBUFUIFQPMBSJ[JOH
JOUIF"GSPCBSPNFUFSTVSWFZT )PXFWFS XFQSFTFOUTPNFFWJEFODF PO B
HSPVQJTUSFBUFEVOGBJSMZtXIJDIJTBWBJMBCMF DPOTJTUFOMMYFUXSPN H |
PVS OFHBUJWF F FDU PO OBUJPOBM JEFOUJEDBUJPO XF EOE UIBU NPCJMF JC
BNPOHSFTQPOEFOUTQPIB®HAVOE

nNFSFTVMUT JPMWBEWHO XF JODMVEF MJOFBS UIJNFUSFOETJOUIFTQFDJéEDBI
DPOTUSBJOUT CVUBWBJIJMBCMFVQPO SFRVFTU



NPVHIUIJTBTTVNQUJPOJT VOUFTUBCMF JUT QMBVTJCIMJUZ JT
%J FSFOUJBMUSFOET CFUXFFO UBSHBENBR B N8 O EBIDAHT-U J M 1P 8VHA\S
TVHHFTUUIBUEJ FSFOUJBMUSFOETEVSJOHUIFUSFBUNFOUQEFS
XIFUIFSEJ FSFODFTJOOBUJPOBMJEFOUJUZQSFDFEFDIBOHFTJ
XJUIUIFBEEJUJPO PG POFBOE UXP QFSJPE MFBET UP UIF USFB!
TQPOEFOU TUSFBUNFOU TUBUVT BPEBUFFSTMEB P XBWEB O UFEBWRE
BSFTIPXOJO 4* "QQFOBIEYMBANPFDJIEDBUJPOT UIFF FDUPG NPCJ
oOBUJPOBM JEFOUJUZ SFNBJOT OFHBUJWF BOE TUBUJTUJDBMMZ
GPSMFPEITNPCIMF JOUFSOFU DPWFSBHF PO UIF PGVRIBVEBFOE SFC
CIMFJOUFSOFUDPWFSBHFPO OBUJPOBMJEFOUJUZ IBWF QPJOL
DPOWFOUJPOBM MFWFMT nJTBEETDPOEEFODFUIBUPVS %J% BQ
F FDUPGNPCIJMFJOUFSOFUDPWFSBHF

.FDIBOJTN &MFDUJPOTBOEUIFJOUFOTJ DBUJPO

%PFT QSPYJNJUZ UP FMFDUJPOT NPEFSBUF UIFF FDUPG NPCJIMI
OVS UIFPSFUJDBM EJTDVTTJPOT IJHIMJHIUFE UIF QPTTJCJMJUZ
"GSJDB XPVME JOUFOTJGZ UIF OFHBUJWF F FDUBGENPKENBIF JOU
XFQVUUIFTFIJEFBTUPUIFUFTUJOUIF %J% GSBNFXPSLCERFTUJN
XJUIBOJOUFSBDUJPOUFSNCFUXFFOUIFNPCIJMFJOUFSOFU DPW
CFUXFFOUIFEBUF PG UIFTVSWFZJOUFSWIFXBOEUIFOFBSFTU
DPVOUSZ

5BCMFQPSUT EOEJOHT GSPNUIFTF BOBMZTFT *O MJOF XJUI F
CIMFJOUFSOFUTFSWIJDFFYQBOTIJPOJTTUSPOHMZ NPEFSBUFE
EJ FSFOUTQFDJEDBUJPOT SFQRIFUPEJFGSBBMYMN@UFSN SFNBJOT C
TIJTUFOU BOEJTTUBUJTUJDBMNZ EJFVCOHB OTIBW MK ASTSP B[ IEFBPH
UVEF PG UIFDPF DJFOUNFBOTUIBUBOBEEJUJPOBM NPOUI DMP
UIFNPOUITUPFMFDUJPOWBSJBCMFEFDSFBTFTBTUIFFMFDUJP



5BCMF )FUFSPHFOFJUZPGUIFF FDUPGNPCJMFJOUFSOFU

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZnBO &UIOJDBMMZ

.PCIMFJOUFSOFU - - - - -

< > < > < > < > < > < >
.POUITGSPNFMFDUJPO - - - - -

< > < > < > < > < > < >
.PCIMFJOUFSOFU
.POUITGSPNFMFDUJPO

< > < > < > < > < > < >
'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJDU %JTUSJIDU (3
%FNPHSBQIJDDPOUSPMT:FT /P [P FT /P FT

OCTFSWBUJPOT

/JPUPRGJ% FTUIJNBUFTPG UIFIFUFSPHFOFPVTF FDUTPGBDDFTTUP NPCJMF JOU
UJPOTBSFTIPXO 3PCVTUTUBOEBSEFSSPSTDMVTUFSFEBUUIF MPDBMJUZ P
GPSTQBUJBM BYR®PDPB SANBEIEESE FSSPSTBSF@IPXO@O CSEBRDLFUT

JEFOUJGZJOH XJUIUIFOBUQPPPQQUBRSPSPHEO DPNQBSJTPOUPUIPT
JOUFSOFUDPWFSBHF

nF MJOF HSBQI XOMPHYS3HF F FDU PG NPCJMF JOUFSOFU DPWFS
UJPOCZUJIJNFUPUIFDMPTFTU FMFDUJPO 3FTVMMEBBEQHOBFDA]
TVSWFZFE GBS GSPN FMFDUJPOT XFPCTFSWF OP SFMBUJPOTIJ
UJPOBM JEFOUJéDBUJPO )PXFWFS UIFF FDUPG NPCJMF JOUFES
BOE CFDPNFT TUBUJTUJDBMMZ TIHOJéEDBOU 'PS SFTQPOEFOUT
UIFTBNQMF BDDFTTUPNPCJMFJOUFSOFUEFDSRBTEDPDBDBWHPOE
BMJHOT XJUI PVS UIFPSFUJDBM BSHVNFOU UIBU BDDFTT UP UIF (
JOHFMFDUPSBMDBNQBJHOT GBDIJMJUBUFECZNPCJIJMFJOUFSOF
UFDIOPMPHZ PO OBUJPOBMJEFOUJUZ

8F SFQPSU UIFBOBMZUIUIPDGBUMFTFU PG DPOUB®P MT'QQFVOVFEHFBBOMBCMF
JODMVTIJPOPGUIJTFYUFOTIWFTFUPGDPOUSPMTEPOPUTVCTUBOUJWFMZ B
'"JHVSFIOUIF4*"QQFOEJY TIPXTUIFEJTUSJCVUJPOPGUIFINPOUITUP FMFL



'JHVSF J)FUFSPHFOFPVTF FDUT PG NPCIJMFJOUFSOFU PO OBUJI
SFTQPOEFOUTJOUISFFCJOT UIPTFTVSWFZFEMFTTUIBO ZFBS
GSPNUIFFMFDUJPO BOE PSNPSFZFBSTGSPNUIFFMFDUJPO
CZMPDBMJUZBSF TIPXO

8IJMF XF FYQFDU QPMBSJ[JOH SIFUPSJD BDDFTTFE PWFS NPC.
FMFDUJPOT JUJTQPTTIJCMFUIBUUIJT SIFUPSJD EPFT OPU JODS
BEESFTTUIFQPTTIJCIMJUZPG OPO MJOFBSJUZ XFEJWJEF UIF U.
JDBM EJTUBODF CJOT BHIJ®OADHMNNWFEOEFENNPMP BIBE BMMPX GPS
NPSFEéFYJCMF GVODUJPDODBMWGBEZIN IRSENVNBFMUT XJUI UJNF UP FMF
ZFBS ZFBST BOE ZFBST nFF FDUPG NPCIJMFJOUFSOFU y
HVIJTIBCMF GSPN[FSP $MPTFSUPUIFFMFDUJPO NPCJMFJOUFS
JEFOUJEDBUJPO

"MUFSOBUJWF &YQMBOBUJPOT

S8FIBWFBSHVFEUIBUNPCIMFJOUFSOFUEFDSFBTFTBUUBDINFOU
NFDIBOJTN )PXFWFS XFNJHIUCFDPODFSOFEUIBUUIFNFDIBOJ
UISPVHINFDIBOJTNT PUIFSUIBOUIFFMFDUPSBM POF XFQSPQPT
GPSFQSFTFOUBTFUPGUFTUTUIBUQSPCFTUIJTQPTTICIMJIUZ N



'JSTU BDDFTTUP NPCIJMFJOUFSOFUNBZIBWFJODSFBTFE JOE
CFNPEFSBUJOHUIFF FDUTPGNPCIMFJOUFSOFUDPWEFSBHF PO
JODSFBTFJOEJWJEVBM PS IPVTFIPME JODPNF CZ MPXFSJOH CBS
BOEKPCPSCVTIOFTT PQQPSUVOJUJIJFT *G XFBMUIBMTP JOEVDF
NPCIMFJIJOUFSOFUBDDFTTNJHIUFYQMBJOPMSEBFTBMUEB TA#S'KQ D&
VBM XFBMUI EFSIWFE GSPNBTTFUPXOFSTIJQDPOTJTUJOH PG BC
TVSWFZSFTQPOEFOU TIPVTFIPMEPXOTBSBEJP BUFMFWJTJPO
JOUFSOFUXIFODPOUSPMMJOHGPSIPVTFIPME XFBMUIBSF B TJN.

4AFDPOE UIFSFJTUIFQPTTIJCIMIUZ UIBU UIFTF SFTVMUT BSF
JOUFSOFUDPWFSBHFJOUPB VFOUBSFBT .PCIJIMFJOUFSOFUBOL
(NPCIMFTFSWJDF BOE QSPéU NPUJWBUFE NPCJMF OFUXPSL QS
NPCIMFJOUFSOFUDPWFSBHFJO XFBMUIZVSCBOBSFBT $FMM U
NBJOUFOBODF TP JOEJWJEVBMT GBS GSPN SPBET PS FMFDUSJD
NPCIMFJOUFSOFU DPWFSBHF 8F QSPEMVUNITQ PO TICRIIVIEDAS UAJ B
XFéSTUDPOUSPM GPSBUJNF WBSZJOHTVCOBUJPOBM NFB
XFBMTPJODMVEFDPWBSJBUFTNFBTVSIJOHUIFHFPHSBQIJI

BOE CPUIUIF SPBE OFUXPSLBOE UIF FMFDUSJDBM USBOTNJTTJF
czbBMDVMBUJOHUIFHFPEFTIJD EJTUBODF CFUXFFO FWFSZ SFT
OFUXPSLBOE FMFBPOUBNNMIURPBESGEIIFTFDPWBSJBUFTEPFTOPUTYV
FTUINBUFTPSTUBUJTUJDBM TJHOJEDBODFPG NPCIJMFJOUFSOF
nJSE NPCIMFJOUFSOFU DPWFSBHF NBZ TINQMZ BDDPNQBOZ |
OVNCFS PG TDIPMBSTPG"GSJDBO QPMJUJDT IBWF JEFOUJEFE EF
DPNQFUJUJPO BOERUPAMB $P[BARF ONIT DPVME MFBE UP B TQVSJP
XIFSFFUIOJD QPMBSJ[BUJPOJTUIFSFTVMUPG FDPOPNJD EFWFN

*UJTINQPSUBOU UPOPUFUIBUXFBMUIJT QPUFOUJBMMZ B FDUFECZ NPCJI
SFTVMUTTIPVMECFJOUFSQSFUFE XJUIDBVUJPO

SFBMTP SFQPSUNPEFMT XJUIDPOUSPMTGPSUSBEJUJPOBMOFXTNFEJBDP

%FUBIJMT PG IPXUIFTFWBSJBCMFTWBSJBCMFT XFSFDPOTUSVDUFEDBO CF
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UFTUUIFTFBMUFSOBUJWF UIFPSBPPMWNWOFY @M BDBB UJNEG TW BSSBIC
DPOUSPMT GPS OJHIUUJNF MJHIUT JOUFOTJUZ B CSPBEMZ VTFE
OPNJD EFWFMPQNFOUJTUIF SFBTPO GPSUIFF FDUPG NPCJIMF J(
F FDUPGNPCIJIMFJOUFSOFUDPWFSBHFUPEJTBQQFBStPS BU MFI
UJNF MJHIUT *OTUFBE UIF FTUJNBUFEF FDUPG NPCJMF JOUFS
TVCTUBOUJWFMZ TVHHFTQREERS TBAUPNPEFES M Z[BODDPWOU GPS PVS

1MBDFCPS5FTUT6TJOH#BTJD .PCIJMF $PWF:

SBCMF 1MBDFCPUFTU F FDUPGBDDFTTUPCBTJD NPCIJMF QIP(

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZnNnBO &UIOJDBMMZ ;

#BTIJD NPCIJMFDPWFSBHF

< > < > < > < > < > < >
'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJDU %JTUSJIDU (SJE
%FNPHSBQIJD DPOUSPMFT /IRP FT /P FT

OCTFSWBUJPOT

/JPURFTVMUT PGB QMBDFCP UFTUVTJOH BDDFTTUP CBTJD NPCJMF QIPOF TFS
JOUFSOFU CBTFE QMBUGPSNT UISPVHI XIJDI XF BSHVF FMFDUJPO ESJWFO QP
DPVOUSZ XBWFT QSJPS UP UIF JOUPEVDUJPO PG NPCJMF JOUFSOFU JO FBDI |
MPDBMJUZPSHSJEDFMMMFWFMBSF TIPX0O JO QBSFrOUNMFZFTUB®EBSEF3SBPTE
BSFTIPXOJO @SBDLBUT @

OVSQPTJUFENFDIBOJTNTGPSNPCIMFIJOUFSOFUEPOPUFYUFC
QSPWIJEFTVTFST XJUIIUBMLBOEUFYUuDBQBCJMJUJFT BOEUIV
EJBQMBUGPSNTOPSJOUFSOFU CBTFENFTTBHJOHBQQTTVDIBT
TIBSFT NBOZ TINJMBSJUJFT XJUINPCIJMFJOUFSOFU DPWFSBHF
UPCFEFQMPZFE FBSMJFS JO EFOTFS XFBMUIJFS BSFBT BOE XFE

*O5BCNBPUIFBQQFOEJY XFFYQMPSFBOPUIFSQPTTIJCMFFYQMBOBUJPO U
UFSOFUVTFSTDIBOHFTUIFIJSBQQSPWBMPGQPMJUJDJIJBOT BOEUIJTB FDUT L
GPSUIJTFYQMBOBUJPO



GSFRVFOUMZ 8F UIFSFGPSF VTF UIFF FDUPG CBTJD NPCJMF DF
CIMFJOUFSOFU BOECBTJD NPCIMF DPWFSBHF VTF EJ FSFOU UF
FRVIQNFOU UP QSPWJEF NPCIMFJOUFSOFUDPWFSBHFJT PKFO B
TJD NPCIMF TFSWJDF nJT DBVTFT NPCIJMF JOUFSOFU DPWFSBH
DPSSFMBUFE 5P BWPJE DPOGPVOEJOH GSPN NPCJMF JOUFSOFL
QSIJPSUPUIFJOUSPEVDUJPOPGNPCIMFJIJOUFSOFUJOBDPVOUS

SBCMF 1MBDFCP UFTU )FUFSPHFOFJUZ PG UIFF FDU PG CBTJL
QSPYJNJUZ

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZNnBO &UIOJDBMMZ

#BTIJD NPCIJMFDPWFSBHF

< > < > < > < > < > < >
.POUITGSPNFMFDUJPO - - - - -

< > < > < > < > < > < >
#BTIJD NPCIJMFDPWFSBHF - - - -
.POUITGSPNFMFDUJPO

< > < > < > < > < > < >
'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJIDU %JTUSJIDU (S
%FNPHSBQIJDDPAOBSPMT:FT /P FT /P FT

OCTFSWBUJPOT

IPUBFTVMUT PGB QMBDFCP UFTUVTJOHBDDFTTUPCBTJD NPCIJMF QIPOF TFS!
nF TBNQMF JT SFTUSJDUFE UP UIF DPVOUSZ XBWFT QSJPS UP UIF JOUPEVDUJ
TUBOEBSEFSSPSTDMVTUFSFEBUUIFMPDBMJUZPSHSJEDFMMMFWFMBSF TIF
$POMFZ TUBOEBSE FSSPSTBSFE@IPXO®&O CSERDLFUT

NFSFTVMUTBSFTIBOEG 56 GEBEMFFQPSUT UIF TBNF TQFDJEDBUJ|
CvuvtTBaB®ECIMF DPWFSBHF SBUIFSUIBO NPCJMF JOUFSOFU DP!
QPJOUFTUJIJNBUFTBSFDMPTFUP[FSP BMCFJUQPTJUJWF BOEEP
5SBCMFSFTFOUT UIF TBNF TQFBMNWERUWUPONMFBCIBIBIOMAPP CIMF USFBU!
XJUIUIFNPOUITUPFMFDUJPOTWBSJBCMF (JWFOUIBUCBTJD NP
UP TPDJBM NFEJB PS NFTTBHJOH BQQMJDBUJPOT XF FYQFDU UI



DPWFSBHF BOE OBUJPOBMJEFOUJUZ XJMM OPUCF NPEFSBUFE C
FYQFDUBUJPOT XF éOE MINJUFE FWJEFODF PG TVDI NPEFSBUJC
DPMVNOT BOE XIJDIFNQMPZTBDSVEFSDPVOUSZ éYFEF F
UPHFUIFS UIFEOEJOHT GSPNUIFQMBDFCPUFTUCPMTUFSTPVS |
NFDIBOJTNTQPTJUFE GPS NPCIMFJOUFSOFUDPWFSBHF BSF JOE

$PODMVTIJPOBOE *NQMJDBUJPOT

NFFYQBOTJPOPGNPCIMFDPNNVOJDBUJPOTJOGSBTUSVDUVSEF I
GPSNBUJWFJOOPWBUJPOTPGUIFQBTUDFOUVSZ 8IFSFBT UIF S
WBODFTJTCFMJFWFEUP IBWFCFFO SFMBUIJWFMZ MIJNJUFE JO U/
BMIJLFIBWF TIPXO UIBUDFMM QIPOFDPWFSBHFJTIBWJOH B QSP
FUJFT POIPXEBZ UP EBZFDPOPNJD USBOIBOBEIBESPBSFCFJIJOHI
BT XFMMBTIPXJOEJWJEVBMT FOHBHF JO DPOUFIQBSAV.B M MG B P
JPMMFOCBDI

*OUIJTQBQFS XFIBWFJIJOWFTUJHBUFE XIBUF FDUUIFFYQBOT
TBMJFOUBOEJNQPSUBOUEJNFOTJPOJOTPDIJPQPMJIJUJIJDBM MJIGH
PGCFMPOHJOHPSBUUBDINFOUUPUIFIJS OBUJPOBMDPNNVOJUZ
JOUFSOFUDPWFSBHFJOUIFDPOUFYUPGB %J%EFTIJHO XFEFNP
BSFTIHOJéEDBOUMZ MFTT MJLFMZ UP JEFOUJGZ XJUIUIFJS OBUJI
HSPVQT *OBEEJUJPO XFUFTUFEUIFQMBVTIJCIMIJUZPGUIFFMF
JOUFSOFUF FDUCZFYQMPJUJOHFYPHFOPVTWBSJBUJPO JO UIF !
EBUF UP UIF QSFTJEFOUJBM FMFDUJPO PVS SFTVMUT TIPXFE UI
NPEFSBUFTUIFF FDUPGNPCIMFJOUFSOFUDPWFSBHF

OVSEOEJOHTQSPWJEFTPNFJIJNQPSUBOUBWFOVFTGPSFYUFOT
BOJTNTVOEFSMZJOHUIFOFHBUJWFSFMBUJPOTIJQCFUXFFO DFN
JT XBSSBOUFE 0VSBQQSPBDIJOUFTUJOHGPSUIFFMFDUPSBM N



UIFEJTTFNJOBUJPOPG TVDIQPMBSJ[JOHJOGPSNBUJPOJT MJLF
UIFFMFDUJPOT XIJDI XF XFSFVMUJNBUFMZ VOBCMF UP UFTU JO
TIPVME UIFSFGPSFBUUFNQU UP WBMJEBUF UIJTBTTVNQUJPOCZ
UJPOBOE SIFUPSJDEJTTEFNJOBUFE UISPVHINPCIJMFDFMM QIPOF
BQQSPBDI

AFDPOE GVSUIFSBOBMZTJTJOUP UIFHFOFSBMJ[BCJMJUZ PG
BSFSFTUSJDUFEJOUIFTFOTFUIBUXFBSFPOMZFYBNJOJOHUIF
UJWFMZ SFDFOUUJNFQFSJPEPOBTBNQMFPGDJUJ[FOTJOTVC 4
IFUFSPHFOFPVTF FDUT BDSPTT EJ FSFOU UJNF QFSJPET BOE HF
SFMBUJPOTIJQCFUXFFODFMMQIPOFDPWFSBHFBOE OBUJPOBM .
TUBHFT PG DFMM QIPOF FYQBOTJPO FBSMZ T BOE MBUFS TUE
VCJRVJUPVT )PXEPUIFF FDUTPGDFMMQIPOFDPWFSBHF WBSZ
HBOJ[FEBMPOHEJ FSFOU TPDJBM DMFBWBHFT FUIOJDJUZ WFST
XJUI NPSF EBUB TQBOOJOH B MPOHFS UJNF QFSJPE BOE DPWFESJ
QSPWJEF NPSFDPOGEFODFBTUPUIFUFNQPSBMBOE HFPHSBQIJI



SFGFSFODFT

"EFCBOKP OMVXBZFNJTJ 1%2JHJUBM %FNPDSBDZ "OBMPHVI
5SBOTGPSNJOH 1PM@BJDBOQ@UNVNEIBTU2VBSUFSMZ

"LFS +FO0O0Z$ i%PFTEJHJUBM EJWJEFPS QSPWJEF nFJNQB
JO /JHFFOWFS GPS (MPCBM %FWFMPQNFOU XPSLJOH QBQFS

"LFS +FOOZ $BOE *TBBD . .CJUJ I.PCIMF QIPOFT BOE FDPOI
+PVSOBM PG &DPOPNJD 1mMSTQFDUJWEFT

"MMDPUU )VOU BOE .BUUIFX (FOU[LPX 14PDJBM NFEJB BOE
+PVSOBM PG FDPOPNJD QRSTQFDUJWFT

"OEFSTPO #FOFHEBBUOFE $PNNVOJUJFT 3F FDUJPOTPO UIF PSJt
JTNTFSTP #PPLT

"SPO +BOJOF i.PCIMF NPOFZBOEUIF FDPOPREZSMEFRABODRX PC
SFTFBSDIOCTFSWFS

"SSJPMB -FPOBYBMU3I &UIOJD $PBMJUJPOTJO"GSJDB #VTJOFTT
UJPO $BNQBIXHRIL $BNCSJEHF60OJWFSTJUZ 1SFTT

#BUFT 3PCFSU) i&UIOJD DPNQFUJUJPO BOE NPREPPMNSIXBIFBU JP(
BUIWF1PMJUJDBMnM4UVEJFT

#MFDL +BJNJFBOE ,SJTUJO .JDIFMJUDI iI$BQUVSJOH UIF BJS
FYQFSINFOU PO TUBUF SVO NFEJB FHDPRNSIIBWMIPEBRPMBEWGIDD P\

#PYFMM -FWJ .BUUIFX (FOU[LPXBOE+FTTF . 4IBQJSP I(SFBL
XJUI GBTUFS HSPXUI JO QPMJUJDBM QPMBSJ1IBB DFFG BINPHOTHPGG! E
/IBUJPOBM "DBEFNZ PG 4DJmMODFT

#SFOOBO (FP SFZBOE "MBO )BNMJO I&EYQSFTTIWFKEWPDJIOH
DIPJDF m
#SIJFSMFZ 4BSBIBOE &SJD,SBNPO iIQBSUZDBNQBJHO TUSBU

IBOEPVGEFIDBO " BIJST m

$IFFTFNBO /JD +POBUIBO 'JTIFS *EBZBU )BTTBO BOE +BNJF )JULIL
UJPO /JHFSJB T 8IBYRPVGEQ BRMIAHIFNBDISBDZ

$ISIJTUFOTFO %BSJO BOE 'SBODJTDP (BSéBT i$BO ZPV IFBS
UFDIOPMPHZB FDUT QSRYBBWBESEZKSBEDBMWRPQAWQPMIUIJDBM T

$JOFMMJ .BUUFP (JBONBSDP %F'SBODJTDJ .PSBMFT "MFTTBOE
.JDIFMF 4UBS0OJOJ inF FDIP DIBNCHASPIFFPRERPOHP P GBUM AN/BH
"DBEFNZ PG 4DJFODFT



$PMMFPOJ &MBOPS "MFTTBOESP 3P[[BBOE "EBN"SWJETTPO
1SFEJDUJOH QPMJUJDBM PSJFOUBUJPO BOE NFBTVSJOH QPMJ
+PVSOBM PG $PNNVOJDBUJPO

$POMFZ 5JNPUIZ ( iI(.. FTUIJNBUJPO XJUI| D{SHVISIOBAW P G FFDBPND
NFUSJDT m

%FVUTDI ,BSM 8P NBEEHBPOBMITN BOETPDIJBM DPNNVOJDBUJPO "C
UJPOT PG OBBUMPOBWUUISFTT

%PCTPO +FSPNF & &EXBSE " #SJHIU 1I1JMMJQ 3 $PMFNBO 3JDIB
i-BOE4DBO BHMPCBM QPQVMBUJPO EBUBCRBITHFUFPMHSBNUJN
NFUSJD FOHJOFFSJOH BOE SANPUFTFOTJOH

&JGFSU #FOO &EXBSE .JHVFM BOE %BOJFM/1PTOFS 11PMJL
éDBUJPO JONBSIDBOU+PVSOBM PG 1PMMWJDBM 4DJFODF

&OJLPMPQPW 3VCFO "MFYFZ .BLBSJOBOE .BSJB1FUSPWB |
UJPO &WJIEFODRGSPON BV UBID Bn

&[FJCF $ISJTUJBO i YBUF TQFFDIBOE-PMEDB VPRGW T PRITF BOE J
AUVEJFT

'FSSFF ,BSFO'&BNJOH UIF 3SBDF JO 4PVUI "GSJDB F 1PMJUJDBM
&MFDUWBENCISIJEHF 60JWFSTJUZ 1SFTT

(BEKBOPWB &MFOB 1&UIOJD XFEHF JTTVFT JO FMFDUPSBI
SFHINGBAUDBO " BJST m

(FMMOFS &SBRULDWPOT BOE /BBEBOBMMIONOIJWFSTIUZ 1SFTT

(SJOCFSH /JS ,FOOFUI +PTFQI -JTB 'SJFEMBOE #SJPOZ 4XJSF
I'BLF OFXTPOS5XJUUFS EVSJOH UIF 40 RCGBFIJEFOMIBM FMFDL

(VFETT "OESFX +POBUIBO /BHMFS BOE +PTIVB 5VDLFS i-FTT
QSFEJDUPSTPG GBLF OFXT EJBDER OO BIPWHEEVMBDFCPPL u

(VFETT "OESFX. I "MNPTU &WFSZUIJOHJO .PEFSBUJPO /FX &
.FEJB %JFUT u

(VETT "OESFX. #SFOEBO/ZIBOBOE +BTPO 3FJEFS iI&YQPT\
JOUIF 64 FMBODUSPOVINBO #FIBWIW®P VS

)BJONVFMMFS +FOT +POBUIBO.VNNPMPBOE :JRJOH 9V )P X
GSPN NVMUJQMJDBUJWF JOUFSBDUJPO NPEFMT 4PNIM B DBV N
"OBMZTJT m

)BMCFSTUBN :PTIBOE #SJBO ,0JHIU I)PNPQIIJMZ HSPVQ TJ[
JOGPSNBUJPOJO TPDJBM OFUXPLVIS G BWN P IicOPVCAS] IiN- DXPIQRNFH



JPSPXJU[] %POBMBI-OJD (SPVQT JO $PO JDU 6QEBUFE &EHUJPO 8
FEJUJPO FE #FSLFMFZ $BMJG -POEPO 60JWFSTJUZPG $BMJC

,FFMF -VLF + BOE 3PDJP 5JUJVOJL I(FPHSBQIJD #PVOEBSJF
1PMJUJDBM"OBMZTJIT

-B[FS %BWJE .+ .BUUIFX "#BVN :PDIBJ#FOLMFS "EBN + #FSJOT
.FOD[FS .JSJBN + .FU[HFS #SFOEBO /ZIBO (PSEPO 1FOOZDPPL
inF TDJFODF PG GBIFOAXT u m

-FMLFT :QlUBDI (BVSBW4PPEBOE4IBOUP*2ZFOHBS inFIPTU
UP CSPBECBOE JOUFSOFNP®RIQBOUKPNSSIOBWMPG aPVMIUJDBM 4D JI

-J 9VFDBP :VZV;IPV .JO;IBPBOE9JB;IBP i"IBSNPOJ[FEHMP
m 4ADJFOUJ D %BUB

-VQV /PBN .BSJBOB 7 3BNISF[#VTUBNBOUF BOE &MJ[BCFUI + ;FI
EJTSVQUJIJPO .FTTBHJOH NJTURBRWISUOBNWM PBEUWION'RNHSBDRE u

JDIFMJUDI ,SJTUJO i%PFTFMFDUPSBM DPNQFUJUJPO FYBEL
OPNJD EJTDSJNJOBUJPO &WJIEFODFGSPNBEéEFMERFQFBBAFOU
1PMJUJDBM 4DJFODFMFWJF X

.QPGV 4IFQIFSE iI'PS B OBUJPO UP QSPHSFTT WJDUJNT NVTI
TPDJBM NFEJB EJTDPVSTFT PG (VLVSBIVOEJ"WsFIROPBIOEFEFOWRHO|
m

.VUP .FHVNJBOEOS5BLBTIJ:BNBOP inFIJNQBDU PG NPCJIJMF QI
NBSLFUQBSUJDJQBUJPO 1B OF M&PEUWEERYWEFNDBDGNFSIPIN 6 HB O EE

.VU[ %JBOB $BOE 1BVM4 .BSUJO iI'BDIJMJUBUJOH DPNNVOJELC
GFSFODF nFSPMF PI6SASBEIDBROAPMIWIDBM 4D ODF 3IFWJIFX

IDVCF -ZUPO i%JHJUBM .FEJB 'BLF/FXTBOE1SP .PWFNFOU (
"MMJBODF $ZCFS 1SPQBHBOEB EVSJOH'GSEDBO, yNVBOBM&MNF B

QQ m

/IZBCPMB /BOKBMBIJUBM EFNPDSBDZ BOBMPHVF QPMJUJDT )PX L
QPMJUJDT ,HE ,#®RIBT -UE

1FJTBLIJO -FPOJEBOE"SUVSBT3P[FOBT I&MFDUPSBMF FDL
JOGLSBNFHSWIDBO +PVSOBM PG 1PMOWJIDBM 4DJFODF

1FX3FTFBSDI$FOUFS i*OUFSOFU $POOFDUJWJUZ 4FFO BT )B
4BIBSBO "GSJDB uQ

1JFSTLBMMB +BO)BOE 'MPSJBO .)PMMFOCBDI ISFDIOPMPH Z
DFMMQIPOFDPWFSBHFPO QPMFSJIDB K RN MUFIIDIBAVI OD' EHEDJ DB 3UF \



1PTOFS %BOJFM/ inFQPMJUJDBM TBMJFODF PG DVMUVSBM
BSFBMMJFT JO ;BNCJB BOE BEWFIIEBGIPMIOIBBBXADIFODF 3FV

3BKQVU )JNBOTIV 14PDJBM NFEJB BOE QPMJUJDT JO *OEJB
*OEJBO 1PMJIUJIDBBO-FBEEO6BM PG .VMUJEJTBIQMIOBSZ 4UVEJF

3PCJOTPO "NBOEB -FB i/ BUJPOBM 7FSTVT &UIOJD *EFOUJEéI
$PMPOJBM-FHBDZ BOEUIFO0OSJHJCSPBG BERBSIJUBBABM /BUJPOB

4BNCBOJT /JDIPMBT BOE .PTFT 41BZP i4PDJBMNESDRIE@DBU
1PMJUJDBM 4DJFODFMFWJFX

4AFUUMF +BJMSF&FNJFT )PXTPDJBM NFEJ$B R € 5BESH FRO"'N¥FBSS DBU Z

4VSJ 5BWOFFUBOES8JMMJBN +BDL inFMPOH SVOQPWFSUZB
4DJFODF m
7TPTPVHIJ 4PSPVTI %FC 3PZBOE 4JOBO "SBM inF TQSFBE P
4DJFODF m

8FCFS &VHFOFBTBOUT JOUP 'SFODINFO UIFNPEFSOJ[B8WBOO PG S
GPSEG60OJWFSTJUZ 1SFTT

8JMLJOTPO 4UFWBPT*BOE WIPMFODF &MFDUPSBM DPEINBINFUJUJP(
CSIJEHF60OJWFSTJUZ1SFTT



" 4VQQPSUJOH*OGPSNBUJPO 4*"QQFOEJY GPS
.PCIJMF $PNNVOJDBUJPO 5FDIOPMPHZ BOE
4VC 4BIBSBO "GSJDB

$POUFOUT

(FPHSBQIJDBOEUFNQPSBMFYUFOUPGEBUB

SFTVMUT XJUIBMUFSOBUF EFQFOEFOU WBSJBCMFT
"EEJUJPOBM WBMJEBUJPO #PVOEBSZEFTJHO

& FDUPONPCIMFQIPOFPXOFSTIJQBOEVTF
%JTUSJCVUIPOPG FMFDUJPO QSPYJNJUZWBSJBCMF
"EEJUJPOBM SPCVTUOFTTDIFDLT

1BSBMMFM USFOET

#BMBODFPOFMFDUJPO QSPYJNJUZ

"MUFSOBUF PVUDPNF i.ZFUIOJDHSPVQJTUSFBUFEVOGBJ



: (FPHSBQIJDBOEUFNQPSBMFYUFOU PG EBUB

"GSPCBSPNFUFS 3PVOE "GSPCBSPNFUFS 3PVOE

"GSPCBSPNFUFS 3PVOE "GSPCBSPNFUFS 3PVOE

'JHVSF" $PVOUSJFTJODMVEFEJOFBDI"GSPCBSPNFUFSTVSWF
FSBHF EBUBJTBWBJMBCMF GSPN UIF (4."



‘JHVSF" . PCIJMFJOUFSOFUIBTTIPXOUSFNFOEPVTHSPXUI JO 4
OVNCFSPGNPCIMFJOUFSOFUTVCTDSJQUJPOTQFS JOIBCJUB(
EBUBGSPNUIF*OUFSOBUJPOBM5FMFDPNNVOJDBUJPOTG60JPO
FWFSZDPVOUSZJO4VC 4BIBSBO "GSJDBFYDFQU &SJUSEFB



Sdldy DAL OCZNCMCNAd00dAdNd0S4dN0OCd4ANCDOdN9d OdrLod0OAdd4u L 4SAHTC.



! SFTVMUT XJUIBMUFSOBUF EFQFOEFOU WBSJBCMF

*OUIFNBJOCPEZPGUIFQBQFSXFTIPXSFTVMUTJO XIJDIPVS NBJ
BOTXFSJOHUIBUUIFZGFFMBTUSPOHFS OBUJPOBM UIBO FUIOJD
UIF QBQFS UIJT WBSJBCMF XBT DPOTUSVDUFE GSPN B RVFTUJP(
DIPPTFCFUXFFOCFJOHB<SFTQPOEFOU TOBUJPOBM *%>BOECF
PGUIFGPMMPXJOHCFTU FYQSFTTFT ZPVS GFFMJOHT u 3FTQPOT
UpP i*GFFM POMZ <OBUJPOBM *%>u OVS QSFGFSSFE PVUDPNF
SFTQPOEFOUJEFOUJEFTNPSFOBUJPOBMMZUIBO FUIOJDBMMZ |
WFSTVTFUIOJD JEFOUJUZDPVME CF'NBEEVSIPK FU LFISNBRZAZT BE C
TBNFTQFDJéEDBUJPOTVTJOHUIFSBX QPJOUTDBMFBTUIFEFQF

sBCMF" & FDUPGNPCIMFJOUFSOFUDPWFSBHF PO OBUJP

FQFOEFOU WBSJBCMF
/IBUJPOBM WFSTVTFUIOJD JEFOUJUZ QPJOU

.PCIMFJOUFSOFU - - - - -

'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJIDU %JTUSJIDU (S
%FNPHSBQIJDDPOUSPMTFT /P /P FT /P FT
OCTFSWBUJPOT

/JPURA) FSFODFJOEJ FSFODFTSFTVMUT TIPXUIFF FDUPG NPCJMFJOUFSOFU
UIBO FUIOJDBMMZ nFTFSFTVMUTVTFBOBMUFSOBUF NFBTVSFPG OBUJPOBM
EFOUWBSJBCMFJTB&WF QPJOU TDBMF SBOHJOH GSPN GPSJOEJWJEVBMT X
JEFOUJGZGVMMZ OBUJPOBMMZ "MMTQFDJ&DBUJPOTJODMVEF&YFEF FDUTC
$PMVNOT BOE BHHSFHBUF UNREFSISEENSIE DEMMT UP FOB@NWR PN BB@IZBY FE
DPOUSMMWIVEF JOEJWJEVBM MFWFM NFBTVSFT PG HFOEFS BHF DPNQMFUJPO
EFODFJTDMBTTJEFEBTVSCBOPS SVSBMCZ"GSPCBSPNFUFS 3PCVTUTUBOE]
BSFTIPXO JO QBBFOUIETFT @



5BCMF" )FUFSPHFOFJUZ PG UIFF FDUPG NPCIJMF JOUFSOFU DI
TDBMF

%FQFOEFOU WBSJBCMF
/IBUJPOBM WFSTVTFUIOJD JEFOUJUZ QPJOU

.PCIMFJOUFSOFU - - - - -

.POUITGSPNFMFDUJPO - - - -

.PCIMFJOUFSOFU
.POUITGSPNFMFDUJPO

'JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJIDU %JTUSJIDU (S
%FNPHSBQIJDDPOUSPMTFT /P [P FT /P FT
OCTFSWBUJPOT

/PUF%J FSFODF JO EJ FSFODFT FTUJNBUFT PG UIF IFUFSPHFOFPVT F FDUT P(
QSPQFOTJUZ UP JEFOUJGZ NPSF OBUJPOBMMZ UIBO FUIOJDBMMZ CZ QSPYJN.
UFSOBUFNFBTVSFPG OBUJPOBMJEFOUJUZBTUIFEFQFOEFOUWBSJBCMF )FS
GSPN GPSJOEJWJEVBMT XIPJEFOUJGZGVMMZFUIOJDBMMZ UP GPSJOEJV
UFSBDUJPOCFUXFFONPCIMFJOUFSOFUBOENPOUITGSPNUIFFMFDUJPOJOE
JEFOUJEDBUJPOHFUT XFBLFSDMPTFSUPFMFDUJPOT "MMTQFDJEDBUJPOT J
EJTUSJDU PSHSJEDFMM $PMVNOT BGOE B$EFSFHHUFSJIF SN R WNPHCOBCMMB IEF
F FDUFNPHSBQIJDODAMONEFPIOEIJWIEVBM MFWFMNFBTVSFTPGHFOEFS BHF DF
XIFUIFSUIFJS SFTJEFODFJTDMBTTJEFEBTVSCBOPSSVSBMCZ"GSPCBSPNFU
PSHSJEDFMM MFWFMBSFRITIPX@JO QBEFOUIFTFT



14141N04S90 OB XdILASI NAM4N NN4dAd ICSHSHdZNCINIAdIN
SAHIOM $SESHOLTASIATO SANAIL MBLCED CING/MTNEAY 41N Od ANCAY SANANDCIFIE HOCHEN 34S9S90« dNDCLCL 41N
14N4°410494% 41N 41N NdSO ZNCLAdOCNAW ANCNNIHCLO 9d L4dNC1LdONdA NGA009 34IfOdANSII 4dLANdENOdA
OdMUMHTAQBHTOSH ZNCACSNA4WNd 41N dN 4a0aNdSAGIAAATOMTAASNLIS O AFIM-A N B OASBAND LAS IHCI NdS O
1OC 9N93 LALO4AdN OdrNCc33g 0Or 1ArIX OdCNADCSNLEI OAdrNgNADdO Od LNd19nNg3 09ayr3Iogd-NgA004d
19NAOdDO 9d L4SAEBHNN NADHI AFDINHSAONE DEHOADISAQAATILCLLIIINA L 4d043rL4s scdinsdindix 3o4
4dHY S4304dH 9d L4SALIAN NdMdN WAAICMC IONHSHAHARIZ BXSBHUMNA BI04 dN LWNIAd ICSH 44SHAIX e
LNGAICMCIOCSdD dN ZWINIGACOINd ZIWINAD ZO9CNO43ACdIX LWGAICMCIOLSdD NSO HOrCHOIS 4wWgadl
IcNGOdrNgd0 9d4SAL94N4N9dO0S4dNINGO0Ogd4LALNANALAS 414U NOANOJdWNAMATINGAdIN SAdOdrNglcos43dN
441N NgIN4N9dSNLOdN4d3I dN L4N9rsSgmddad odzs4NNgd 9 43ANAOC AMdOg OXdIL 1Lodrngasra40L 4HNd/

10drfNAdMS41L20

14 14 14 d/ d/ d/ d/ d/ LINAdSdYOdA LNIHCW NIHC/
14 14 14 14 14 14 d/ 1lMdSNOdMEHASANAASNLESO O«
14 14 14 14 14 14 14 14 1Nd$A0OdA OdrNadiNAOdT
14 14: 14: 14 14 14 14 14:1NdSNODdAaAariOgSHINd%
WINda3ars) NArsnNic% ZSNOAd$ WINda3ars) NAarsnNnicv ZSNOAd$ 1Nad4d 434AC,

- - - - - - - - Nd0S4dNOCdNCDd’

dNgad1LnNordo ZNfNOo4d3rdroind LALSAM NGOdCNg/
4AN049rsSam N0o430404%

19]0S43dNZO04dMrSI NdO L 4HEIS4AMdA N4d0S4NOCdNCDOdN9dNaA4d ®» . 4WNO4dS§



! "EEJUIJPOBM WBMJEBUJPO #PVOEBSZEFTJHO

*OBEEJUJPOUP SPCVTUOFTTBOEQMBDFCPUFTUT QSFTFOUFE J(
BOBMUFSOBUF SFTFBSDIEFTJHO UIBUVTFT UIF CPVOEBSZ PG NI
WIJEVBMT XJUIBOE XJUIPVUBDDFTTUPNPCIJMFJOUFSOFU SFTJE.
CPVOEBSZ PG NPCIMF QIPOF DPWFSBHF nF CPVOEBSZ PG NPCJI
UIF MPDBUJPO PGDFMMUPXFST BOEUFSSBJO *NQPSUBOUMZ U
OPUDPSSFTQPOE UP UIFCPSEFSTPGBENJOJTUSBUJWF VOJUT .
NBZ DIBOHF EJTDPOUJOVPVTMZ )PXFWFS B HFPHSBJIERMFRSFHSF
BOE 5JUJVOJI OPUBQQSPQSJBUF CFDBVTF UIFDPWFSBHF CPVO|
EJTDPOUJOVIJUZJO NPCIMF QIPOF PXOFSTIJQ BOE VTBHF *OEJW
UlBUBSF OPOFRISFDPWIFSBHF CPVOEBSZ EP IBWF TPNFBDDFTT U
USBWFMJOBOEPVUPGDPWFSBHF CPVOEBSJFT BTNURBIXDHPTBC PV
UPNPCJMFOFUXPSLTUIBOJOEJWIJEVBMT MIWJOHJODPWFSFE B

‘JHVSF" S3FTVMUTPGUIFCPVOEBSZBOBMZTJT TIPXJOHIPXUIF
ulBO FUIOJDBMMZ WBSJFT BDSPTT UIF (DPWFSBHF CPVOEBSJF®
QFSDFOUDPOéEEFODFJOUFSWBMTDMVTUFSFECZ MPDBMJUZ BSF

SFFTUJNBUFUIFF FDUPGNPCIJMFQIPOFDPWFSBHFPOOBUJPO
DBUJPO DPNQEBSJOHUIFOBUJPOBMJEFOUJUZPGSFTQPOEFOUT
CPVOEBSZ

L [+ \$SPWHRSEFR&® h8+ b9¢ _ku

XIFEZRkJT BO PVUDPNF GR® JOFPIWSHEMBMB N F BUE S B RBEP WIFISF E
BOJOEJDBUPS WBSJBCMF GPS XIFUIFS UIFJOEJWJEVBM IBT NPC
JT DSPTT TFDUJPOBM TP XF JODMVEF DPW%QU & E YXIEEWIZ &YTRJE] R BRI
FYQBOTJPO PG MBUJWBVEF B EMAMPFIHIVEEE "HBJO XFDMVTUFS T
mMpPpDBMJIJUZ MFWFM 'PS UIFDSPTT CPVOEBSZ DPNQBSJTPO UP CI
CFSTPGSFTQPOEFOUTJOBDPVOUSZ XBWFPOFJUIFSTJEF PG U]



nNFSFGPSF XFSFTUSJDUUIFCPVOEBSZBOBMZTJTUPDPVOUSZ X
NPCIMFJOUFSOFUDPWFSBHFBOEBUMFBTU SFTQPOEFOUTEP

'JHVSHSBQIJDBMMZ SFQPSUT SFTVMUT GSPN UIFTF BOBMZTF
JEFOUJUZ GPS SFTQPOEFOUT XJUIBOE XJUIPVUDPWFSBHF SFTJI
PG CBOEXJEUIT CFUNFFRULRVHI UIFSFJT B TIHOJEDBOU SFEVDL
XFBSFBCMFUP SFDPWFS B OFHBUJWF USFBUNFOUF FDUPG NPC
JEFOUJéDBUJPO nF NBHOJUVEFPGUIFQPJOUFTUJNBUFT EFDSI
XJUIUIFDPWFSBHF CPVOEBSJFT OPU SFQSFTFOUJOH TIBSQ EJTI
BHF )PXFWFS QPJOU FTUJNBUFT SFNBJO OFHBUJWF BOE TUBUJ
PG CBOEXJEUIT

#FDBVTFQPQVMBUJPO BOEUIVTDPVOUSZ XJEFTVSWFZTBNQMJOH JT PkF
BXJEFSBOHFPGCBOEXJEUIT



! & FDUPONPCIMF QIPOFPXOFSTIJQBOEVTF

"OFDFTTBSZDPOEJUJPO PG UIF NFDIBOJTN XFQSPQPTFJT UIBU
BOJODSFBTFJOVTFPGNPCIMFJOUFSOFU "MUIPVHI XF BSF VOE
FWBMVBUFUIFF FDUPG NPCIMFJOUFSOFUDPWFSBHF PO TFMG
QIPOF VTF BOE XIFSFB SFTQPOEFOU IBT B NPCIJMF JOUFSOFU T
PXOFSTIJQJT NPTU XFBLMZ MJOLFE UP PVS NFEDIBOJTN nJTJT C
VTFECZSFTQPOEFOUTUPUBMLBOEUFYU XIP EP OPUVTFNPCJIM
JT QPUFOUJBMMZ NPSFDMPTFMZ MJOLFE UP PVS QSPQPTFE NFD
GPS UIJOHT PUIFSUIBO UBML PS UFYU NPXMEBHEGSPOPSEUTHE] BB
FTUIJNBUFTPGUIFF FDUPG NPCIJMFJOUFSOFU PO NPCJIJMF QIPOF
BOE XJUIPVUBPOFQFSJPEMFBEBSFTIPXO 3FTVMUTJOEJDBUF I
BOJODSFBTFJOJODSFBTFJOEBIJMZVTFPGNPCIMFQIPOFT CVL
NPSFBNCJHVPVT 'VUVSFNPCIMFDPWFSBHFEPFTOPUBQQFBSU

AFWFSBMNFBTVSFTPGNPCIMFJOUFSOFUVTFBSFPOMZBWBJI
GPSF DBOOPUCFVTFEJOUIFDPOUFYUPGB %J% EFTJHO 8F JO
GPSUIFTFPVUDPNFT GPMMPXJOHUIFNFUIPEPMPHZEGEGFODEJIXYFE
‘JHVSFT " " BOETIPXCPVOEBSZBOBMZTIJTSFTVMUT XJUIJOBW
UIFNPCIMFJOUFSOFUDPWFSBHF CPVOEBSZ FTUJNBUJOHUIF F
BNPCIMFJOUFSOFUTVCTDSJQUJPO HFUUJOHOFXTGSPNTPDJB
OFXTGSPNUIFJOUFSOFU VTIJOHB NPCIJMF QIPOF EBIJMZ BOE PX
UIBUNPCJIMFJOUFSOFUDPWFSBHFDBVTFTBTJHOJéEDBOU JODSF

5SBCMF" & FDUPGNPCIMFJOUFSOFUPONPCIMF QIPOFF

%YFQFOEFOU WBSJBCMF
OXOTNPCIMF QIPOF 6TFTNPCIJMF EBJ

.PCIMFJOUFSOFUDPWFSBHF

.PCIMFJIJOUFSOFUDPWFSBHF U -

‘JYFEF FDUT $PVOUSZ $PVOUSZ $PVOUSZ $PVOL
OCTFSWBUJPOT

/IPUPA) FSFODF JO EJ FSFODFTFTUJNBUFTPGUIFF FDUPGNPCJIJMFJOUFSOFL
3PCVTUTUBOEBSE FSSPSTDMVTUFSFEBUUIF®MPDBREJIUZ MEWFM BSF TIPXO JC



FQFOEFOURM®BIMBLMFFSOFU TVCTDSJQUJIPO

‘JHVSF" S3FTVMUTPGUIFCPVOEBSZBOBMZTJT TIPXJOHIPXUIF
NPCIMFJOUFSOFUTVCTDSJQUJPOWBSJFTBDSPTTUIF (DPWEFSI
BOE QFSDFOUDPOéEFODFJOUFSWBMTDMVTUFSFECZMPDBN

%FQFOEFOUMKXBISGSBENFPDJBM NFEJB

‘JHVSF" S3FTVMUT PG UIFCPVOEBSZBOBMZTJT TIPXJOH IPX Ul
OFXT GSPNTPDJBM NFEJB WBSJFTBDSPTT UIF (DPWFSBHF CPV(
BOE QFSDFOUDPOEéEFODFJOUFSWBMTDMVTUFSFECZMPDBMJ



FQFOEFOURMXBISGBEMBEFOUFSOFU

‘JHVSF" 3FTVMUT PG UIFCPVOEBSZBOBMZTJT TIPXJOH IPX Ul
OFXT GSPNUIFJOUFSOFU WBSJFTBDSPTTUIF (DPWFSBHF CPV(
BOE QFSDFOUDPOéEEFODFJOUFSWBMTDMVTUFSFECZMPDBMJ

FQFOEFOWLWBRSPEGCMF QIPOF EBIJMZ

‘JHVSF" 3FTVMUTPGUIFCPVOEBSZBOBMZTJT TIPXJOHIPX UIF
NPCIMFQIPOFEBIJMZWBSJFTBDSPTTUIF (DPWFSBHFCPVOEBSJ
QFSDFOUDPOEéGEFODFJOUFSWBMTDMVTUFSFECZ MPDBMJUZ BSF



%FQFOEFOWW® SIPBXIMIF QIPOF

‘JHVSF" 3FTVMUT PG UIFCPVOEBSZBOBMZTJT TIPXJOH IPX UII
BNPCIMF QIPOF WBSJFTBDSPTTUIF (DPWFSBHF CPVOEBSJFT C
QFSDFOUDPOéEEFODFJOUFSWBMTDMVTUFSFECZ MPDBMJUZ BSF

" %JTUSJCVUIJPOPGFMFDUJPO QSPYJNJUZWBSJBC

'JHVSF " NnFEJTUSJCVUJPO PG NPOUITUPUIFOFBSFTU FMF



! "EEJUJPOBM SPCVTUOFTTDIFDLT

SBCMFTUJNBUFT UIFF FDUPG NPCIMFJOUFSOFU PO JEFOUJUZE
JOEJWJEVBM XFBMUIBOE NFEJBPRPDINVNNOWUP G PBECIMEBOUFSBDU
CIMFJOUFSOFUBOEFMFDUJPO QSPYJNJUZ BOEJODMVEFTDPOL
BOEMPDBMEFWFMPQNFOU

5BCMF" & FDUPGNPCIMFJIJOUFSOFUDPWFSBHF PO OE

FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZ NnBO &UIOJDBMMZ ;

.PCIMFJOUFSOFU - - - - -

'JYFEF FDUT $PVOUSZ %JTUSJIDU (SJEDFMM $PVOUSZ % J

%FNPHSBQIJD DPOUSPMTFT :FT:FT FT FT FT
8FBMUIDPOUSPMFT FT FT /P /P /P
.FEJBDPOUSPMT/P /P /P FT FT FT

OCTFSWBUJPOT

/IPUPRPAJ FSFODFJOEJ FSFODFTSFTVMUTTIPX UIFF FDUPG NPCIJMFJOUFSOFU
uiIBOFUIOJDBMMZ "MMTQFDJéDBUJPOTJODMVEFEéEYFEF FDUTGPSTVSWFZXE
BOE BHHSFHBUF UK OSHBHSNFFFHEUE DFMMT U P F O B&AMNPUHSHBXQB I WRVE/EEFOMTT
JOEJWJEVBM MFWFMNFBTVSFTPGHFOEFS BHF DPNQMFUJPOPGTFDPOEBSZ
VSCBOPS SVSBM CZ8KBIWMO DPONDRANMEEF BO JOEFY PG BTTFUPXOFSTIJQBT SFQPE
TVSWFZT 4VSWFZJUFNT QSPCFE XIFUIFSBSFTQPOEFOUPXOFEBSBEJP 57 F
GSPN UIF EJDIPUPNPVT NFBTVSF PRERB D BIUFRMEFOFSOREIYIEVBM MFWFM NF
DPOTVNQUJPO GSPNOFXTQBQFST SBEJP BOEUFMFWJTIJPOBTSFQPSUFE JO |
DMVTUFSFEBUUIF MPDBMJUZPS HSJE BFMM BFWFM@SF TIPXOJO QBSFOUIFTH
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5SBCMF" & FDUPGBDDFTTUPNPCIJMFDPWFSBHFJT OPUESJWEFC

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZNnBO &UIOJDBMMZ

.PCIMFJOUFSOFU - - - - -

‘JYFEF FDUT $PVOUSZ %JTUSJIDU (SJEDFMM $PVOUSZ % J

%FNPHSBQIJDDP@USPMT:FT FT FT FT FT
(PW BQQSPWBMDPODUSPMHAT FT /P /P /P
(PW USVTUDPOUSBSPMT /P /P FT FT FT

OCTFSWBUJPOT

/IPUR%J FSFODF JO EJ FSFODFT SFTVMUT TIPX UIFF FDU PG NPCJMF JOUFSOF!
BMMZ UIBO FUIOJDBMMZ nETF NPEFMT JODMVEF DPOUSPMT GPS BQQSPWBM F
$PMVNOT BOE BHHSFHBXF YREUSTFBUNS DUDAFMMT UP FOBCMF UXP XBZ 8YFE F
JODMVEF 8YFEF FDUT GPS TVSWFZ XBWF\BBEGN B ORSBIROETB/SE\E B\REQ \E B WOMUF
NFBTVSFTPGBQQSPWBMPG UIF QSFTJEFOU BOE U I(fP SVWFTSCOMFEORDWBTS FIU FEPODI LPS
JOEJWJEVBM MEWFM NFBTVSFTPG USVTUJO UIF QSFTJ®BFNB BOEQ BS B PBNSE
JODMVEF JOEJWJEVBM MFWFM NFBTVSFT PG HFOEFS BHF DPNQMFUJPO PG T
DMBTTJEFEBTVSCBOPSSVSBMCZ"GSPCBSPNFUFS 3PCVTUTUBOEBSEFSSPS
JOQBSFORBIFTF® Q

SBCMBEET DPOUSPMT GPS BQQSPWBM PG BOE USOPSHOSIBW F !
FYBNJOF XIFUIFS SFTVMUT GPSUIFF FDUPGNPCIJMFJOUFSOFU F
CZDIBOHFTJOBQQSPWBMPGBOEUSVTUJOHPWFSONFOUP DJBNWN
DFTTUPNPCIJMFJOUFSOFU $PMVNOT BOE JODMVEFDPOUSPMT
BOEUIFJS .1 FBDINFBTVSFEPOB QPJOUTDBMF $PMVNOT BOE
USVTUJO UIF QSFTJEFOU UIFQBSMJBNFOU XIJDIBSFCPUIBMTP
PGNPCIMFJOUFSOFU SFNBJOTOFHBUJWFBOE TUBUJTUJDBMMZ
BSFQPTU USFBUNFOU TP DBVUJPOJT XBSSBOUFE JOJOUFSQSF
QSPWIJEFT FWJEFODFUIBUDIBOHFTJOBQQSPWBMBOEUSVTU JC
F FDUPGNPCIJMFJOUFSOFUPO OBUJPOBMJEFOUJUZ



! 1BBSBMMFM USFOET

nFEJ FSFODF JO EJ FSFODFT FTUJNBUPS SFMJFT PO UIF BTTVNC(
JEFOUJéDBUJPOJOUSFBUFEBOE VOUSFBUFEBSFBT XPVME IBWF
NPVHIUIJTBTTVNQUJPOJT VOUFTUBCMF JUT QMBVTJCIMJUZ JT
%J FSFOUJBMUSFOETCFUXFFOUSFBUNFOUBOEDPOUSPMHSPV(
TVHHFTU UIBU EJ FSFOUJBM USFOET EVSJOH UIF USFBUNFOU QF
JOTUBODF POFBMUFSOBUJWFFYQMBOBUJPO GPSPVSEOEJOHP
CIMFJOUFSOFU QSPWJEFST FYQBOE DPWFSBHF JOUP XFBMUIZ E
JUTFMG SBUIFSUIBONPCIMFDPWFSBHF DBVTFTEFDSFBTFTJO
GFSFODFTJOOBUJPOBMJEFOUJUZQSFDFEF DDBIOHRTRE 8 BPIWBPE
PG POFBOEUXPQFSIJPEMFBET UP UIFUSFBUNFOU WBSJBCMF n
TUBUVT GPS UIF TV S WHE FRIBRMSRIT B BBOUURMBIWIOUFSWJIFX "3FTVMUTE
*OBMMTQFDJEDBUJPOTUIFF FDUPGNPCIJMFJOUFSOFUDPWFSB
BMMZUIBO FUIOJDBMMZ SFNBJOT OFHBUJWFBOE TUBUJTUJDBMNM
GPSMFPETNPCIMF JOUFSOFU DPWFSBHFV SV NPEOMBFAQBO UFS B
POVSOBAUWUIPOBMJIJEFOUJUZ IBWFQPJOU FTUJNBUFT OFBS [FSP B
MFWFMT nFTFSFTVMUT TVHHFTUUIBU OBUJPOBMJEFOUJEDBUJI
XFJOUFSQSFUUP NFBOUIBUPVS EOEJOHTBSFOPUUIFSFTVMU I
B VFOUBSFBT

SBCMF" 'VUVSFNPCIJMFJOUFSOFUEPFTOPUDBVTFBSFEV

%FQFOEFOU WBSJBCMF
*EFOUJGZ .PSF/BUJPOBMMZ NnBO &UIOJDBMMZ +#

.PCIMFJOUFSOFU - - - - -

.PCIMFJOUFSOGFU U - - - - -

.PCIMFJOUFSOFU U

‘JYFEF FDUT $PVOUSZ $PVOUSZ %JTUSJIDU %JTUSJDU (SJ
FNPHSBQIJDDAPUSMT:FT /P FT /P FT
OCTFSWBUJPOT

/IPUPRPAJ FSFODF JO EJ FSFODFT SFTVMUTTIPXUIFF FDUPG GVUVSFBDDFTT U
NPSF OBUJPOBMMZ UIBO FUIOJDBMMZ "MM TQFDJéEDBUJPOT JODMVEF éYFE F
PSHSJEDFMM $PMVNOT BOE BHHSKHEBUISBFFHSESEBDIRNWVMMUWPFOBCMFE UXP X
%FNPHSBQ I JIODDAVONEFRIMEIJWIEVBM MFWFMNFBTVSFTPGHFOEFS BHF DPNQM
UIFJS SFTJEFODFJTDMBTTJEFEBTVSCBOPSSVSBMCZ"GSPCBSPNFUFS 3PC
DFMM MFWFMBSFTIP&O JO BSFOQRIFTFT



! #BMBODFPOFMFDUJPO QSPYJNJUZ

5SBCMF" #BMBODF PO INPOUITGSPNOFBSFTUFMFDUJ

%FQFOEFOU WBSJBCMF
.POUITGSPNOFBSFTUFMFDUJPO

'"FNBMF -

IIHF _

&EVDBUJPO

6SCBO

S8FBMUI

$POTUBOU

OCTFSWBUJPOT

/JPUBFTVMUPGBCBMBODFUFTUPOFMFDUJPOQSPYJNJUZWBSJBCMF BTTFTTF
OFBSFTU FMFDUJPOuUWBSJBCMF VTJOHUIF GPMMPXJOH QSFEJDUPST 'FNBMF
TDIPPM PSBCPWF 6SCBO CJOBSZ 8FBMUI JOEFY 3PCVTUTUBOEBSE FSSI
QBSFOUFTFT @ Q



"MUFSOBUF PVUDPNF i.ZFUIOJDHSPVQJTUSFBUF

SBCMF " & FDUPG $FMM 1IPOF $PWFSBHF PO #FMJFG &UIOJD (¢

%FQFOEFOU WBSJBCMF
3 TFUIOJDHSPVQUSFBUFEVOGBJSMZCZH

.PCIMFJOUFSOFUDPWFSBHF

'JYFEF FDUT $PVOUSZ %JTUSJIDU $PVOUSZ %JTU.
%FNPHSBQIJDDPORSPMTP FT FT
OCTFSWBUJPOT

/IPURAIFTVMU PG UIF %J% BOBMZTJT PO BMUFSOBUF PVUDPNF QFSDFQUJPOTF

SPSTDMVTUFSFEBU UIF MPDBMJU & MR WH $BEH BIOIBPRAMIIBIPRBEIRVOIEHYBMTMFWFM

HFOEFS BHF DPNQMFUJPO PG TFDPOEBSZ FEVDBUJPO BOE XIFUIFS UIFJS SI
CBSPNRUFS & €3

nF"GSPCBSPNFUFSBMTPBTLT XIFUIFSUIFSFTQPOEFOU TFUIOJ
FSONFOU 8FEOEUIBUSFTQPOEFOUT XJUINPCIJMFJOUFSOFUDPV
QPJOUT NPSFMIJLFMZUPCFMIJFWFUIBUUIFJS FUIOJDHSPVQJTU
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