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The 2013 Malaysian Elections: 
Ethnic Politics or Urban Wave? 

Jason Wei Jian Ng, Gary John Rangel, 
Santha Vaithilingam, and Subramaniam S. Pi/lay 

In this article we examine the electoral impact of urbanization vis-8-vis 
ethnicity in Malaysia. We employ a robust econometric technique, the 
fractional response /ogit model, on data from the recently concluded 
thirteenth general election. The findings show that there are both an 
ethnic effect and an urban effect in determining the distribution of par
liamentary seats among the political groups. Strong support for the op
position coalition, Pakatan Rakyat, was evident in urban constituencies, 
while the ruling coalition, Barisan Nasional, continued to enjoy success 
in rural constituencies. Although Barisan Nasionai is still dependent on 
Bumiputera support, its success is also dependent on non-Bumiputera 
support from rural constituencies. However, with declining birthrates 
among the Chinese electorates, this support may not be forthcoming 
in future elections. We also provide insights for both coalitions to 
consider in developing strategies for the next election. KEYWo~os: 
Malaysia, thirteenth general election, ethnic politics, fractional /ogit 
response model, urbanization 

THERE HAVE BEEN THl~TEEN GENERAL ELECTIONS IN MALAYSIA SINCE IT 

gained independence from the British in 1957. In all thirteen elections, 
the same coalition, Barisan Nasional (BN)1 or National Front, has been 
returned to power. The thirteenth general election (GE13), held on May 
5, 2013, was the most fiercely contested election in Malaysia's history. 
For the first time, there was a degree of uncertainty about BN's ability to 
retain power. The opposition coalition, Pakatan Rakyat (PR) or People's 
Alliance, which was formed in 2008, appeared to have become credible 
enough to launch a genuine threat to BN's stranglehold on power. How
ever, in the end, BN retained power with a simple but comfortable ma
jority by winning 133 of the 222 parliamentary constituencies contested. 
This was a slight reduction from the 13 8 seats that it won in the previ
ous election held in 2008. This outcome again denied BN the two-thirds 



168 The 2013 Malaysian Elections 

majority it had enjoyed from independence in 1957 until 2008. By 
polling only 47.4 percent of the votes cast, it recorded its lowest ever 
popular support in history. 

Peninsular Malaysia was the major battleground where BN won 
eighty-five seats against PR's eighty.2 While this result was the same as 
in the 2008 election, there was, however, a notable change in the distri
bution of the seats. BN regained some of the Malay-dominated rural seats 
it had lost in 2008, but also lost a number of urban seats in traditional BN 
strongholds, especially in the southern part of the peninsula. Given that 
most Chinese Malaysians live in urban areas, Prime Minister Najib 
Razak subsequently termed this phenomenon the Chinese Tsunami, pur
portedly reflecting the huge exodus of Chinese voters from BN to PR 
(Noh2014). 

However, political analysts have observed that while there was an 
increase in Chinese support for PR, the electoral outcome also saw a 
major swing in the urban electorate against BN, causing a further 
widening of Malaysia's rural-urban rift (Boo 2013). One of the PR 
leaders, Lim Kit Siang, described this as a "Malaysian and urban 
tsunami" (The Star 2013). This debate of whether the electoral out
come was a result of an urban or a Chinese swing against BN has been 

·inconclusive due to the high correlation between urban parliamentary 
constituencies and the proportion of Chinese Malaysian voters in any 
given constituency. 

Against this backdrop, the aim of this study is to identify which of 
the two factors, ethnicity or urbanization, provides a stronger explanation 
for the erosion ofBN's popular votes in GE13. We measure the propor
tion of votes won by BN due to urbanization and etlmic factors using a 
robust econometric technique, the fractional response logit model pro
posed by Papke and Wooldridge (1996). This model extends the gener
alized linear model by accounting for the bounded nature of the data, 
which is a proportion quantity. 

The article is organized as follows. We begin by providing a de
scription of the parliamentary system and development of politics in 
Malaysia since its independence. The next section describes the sources 
of the data and explains the methodology used to model the proportion 
of votes won by BN, and how the ethnicity and urbanization impacts 
can be quantified. We then present and discuss the estimation results, 
concluding with the implications of the results. This article, however, 
for reasons explained in the next section, only includes election data 
from Peninsular Malaysia and excludes the two Borneo states of Sabah 
and Sarawak. 
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Malaysian Politics and the Electoral System 

Historical Background 
Peninsular Malaysia, or Malaya as it was then kriown, became independ
ent from British colonial rule in 1957. In 1963, Singapore and the Bor
neo states of Sabah and Sarawak merged with Malaya to form a new 
nation called Malaysia. However, two years later, Singapore separated 
from Malaysia due to political differences. Since then, Malaysia consists 
of thirteen states: eleven in Peninsular Malaysia (i.e., the old Malaya) 
and the two states of Sabah and Sarawak.3 

In our study we focus on electoral data only from Peninsular 
Malaysia for several reasons. First, the main source of economic and po
litical power lies in Peninsular Malaysia due to historical reasons, the 
level of development, and concentration of population (Khoo 2013 ). Sec
ond, the political parties operating in the Borneo states are to a certain ex
tent autonomous from those in the peninsula (Noor 2013). Thus, there is 
a distinct possibility that whichever party or coalition wins in the penin
sula can persuade politicians who have won on opposition party tickets 
in Sabah and Sarawak to join their coalition (Yusoff2001). Finally, the 
ethnic composition of Sabah and Sarawak is quite different from that of 
Peninsular Malaysia. In particular, the ethnic makeup of Sabah and 
Sarawak is muchmore diverse (Sim 2010). Therefore, ethnic factors ex
ercise a much stronger influence on the electoral outcomes in the penin
sula relative to Sabah and Sarawak. Of the 222 federal constituencies, 
165 (or nearly 75 percent) are from Peninsular Malaysia. It is for these 
reasons that this study is confined to the peninsula for the remainder of 
this article. 

Malaysia is ethnically a very diverse nation. The indigenous ethnic 
groups are classified as Bumiputera (which can be transliterated as "son 
of the soil") and this classification includes the Malays, OrangAsli (who 
are the aboriginal people in Peninsular Malaysia), and the various in
digenous ethnic groups in the Borneo states of Sabah and Sarawak. Ac
cording to the 2010 census, the Bumiputera community made up 67.4 
percent of the total Malaysian population. The other two major etlmic 
groups are the Chinese and Indians, who made up 24.6 and 7.3 perc.ent 
of the population, respectively. 

Table 1 presents the population distribution by etlmic groups from 
1957 to 2010 in Peninsular Malaysia. As can.be seen from the table, at 
the time of independence in 1957, there was almost equal representation 
of Malays' and non-Malays. Therefore, there was considerable fear 
among the Malays that they would be swamped by the Chinese and In-
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Table 1 Population Distribution by Ethnic Group in Peninsular 
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lion, Alliance/BN was able to occupy the middle ground in the ethnic 
spectrum and not portray itself to be an ethnic-based party. However, 
opposition politics in Peninsular Malaysia has been dominated by two 
ethnic-based parties: Parti Islam Se-Malaysia (PAS), an Islamist party 
drawing its support almost exclusively from the Malay-Muslim com
munity, and the Democratic Action Party (DAP), which gets most of its 
support from the non-Malays. This fragmentation, together with the 
first-past-the-post system, enabled BN to win a large number of seats 
comfortably, even though its share of votes was between 50 and 65 
percent for each of the first eleven elections. In fact, the distortion ef
fect mentioned earlier was amplified mainly due to the ability of BN 
to hold the middle ground and win convincingly in ethnically mixed 
seats. 

A third reason for BN's long string of victories was the increasing 
weightage given to rural and ethnically mixed constituencies over sev
eral delineation exercises (Lim 2002). In Malaysia, the rnra1 areas of the 
country are mostly populated by Malays. Over the years, there has been 
constant gerrymandering by the Election Commission (EC) (Lim 2002), 
which is tasked to delineate the apportioned constituencies based on Ar
ticle 46 of the Malaysian Federal Constitution. The constitution, how
. ever; has left it to the EC to interpret and apply important but vague and 
undefined terms such as "a measure ofweightage," "rural," and "urban'' 
when delineating electoral constituencies. The EC's application of rural 
weightage has been a source of controversy as it takes precedence over 
the fundamental principle of equal size (Lim 2002). 

However, the situation changed dramatically since the twelfth gen
eral election (GE12) held in 2008. BN's share of popular votes in Penin
sular Malaysia, which has been more than 50 percent since 1974, has 
declined significantly in the last two general elections. A plausible rea
son for this shift was the emergence of a multi ethnic opposition coalition 
that provided an alternative vision for the country's future that all com
munities could accept (Leong 2012). In GE12, the former deputy prime 
minister, Anwar Ibrahim, who had been expelled from the government 
and jailed in 1998, was able to forge an electoral pact between his newly 
formed party, Parti Keadilan Rakyat (PKR), and the two leading oppo
sition parties (i.e., DAP and PAS) in the peninsula. This informal group 
then went on to produce a common election manifesto and campaigned 
jointly in many parts of the country. The election result was stunning. 
BN suffered a severe setback in terms of both the number of seats as well 
as the share of popular votes. More damaging, BN lost control of five of 
the eleven state governments in the peninsula. Among them were the 
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most industrialized and urbanized states ofSelangor, Penang, and Perak. 
BN was also routed in the federal territory of Kuala Lumpur, the com
mercial capital and largest city in Malaysia. However, within a year, the 
PR state government in Perak was toppled when three of its state assem
bly members crossed over to BN. 

Following this somewhat unexpected success in 2008, the electoral 
pact was transformed into a coalition called the Pakatan Rakyat (PR) or 
People's Alliance, made up of Anwar Ibrahim's PKR, DAP, and PAS .. 
During the past five years, PR's component parties have been able to at
tract a number of young leaders from the different ethnic groups in the 
country. State financial coffers have been substantially improved through 
good governance in the four PR-governed states of Kelantan, Kedah, 
Penang, and Selangor (Auditor General of Malaysia 20lla, 20llb).8 ill 
the latter two states, there was a marked improvement in administrative 
efficiency in the state government machinery. ill spite of the BN
controlled federal government's continuous attempt to undermine this 
coalition (Liow and Pasuni 2010), PR has been able to maintain its unity 
up to the GE 13, held in May 2013. While BN still had the advantage of 
using the extensive federal government machinery to help its election 
campaign, as well as had control over the mainstream media, the emer
gence ofilltemet-based news portals and biogs leveled the playing field 
to some extent (Gomez and Chang 2013; Pepinsky 2009; Rajaratnam 
2009). 

The election campaign was very intense, because for the first time in 
Malaysia's electoral history there was no assurance that BN would be 
able to retain its parliamentary majority. Ultimately, the results were dis
appointing to Pakatan Ralcyat. As mentioned above, while there was no 
change in the number of seats won by both sides in Peninsular Malaysia, 
there was a shift in the voting pattern. In particular, BN made gains in 
some rural areas while it lost few urban seats. 

Ethnicity and Urbanization 
The foundations of participatory political systems arose from rapid.indus
trialization. Weber (1978) argued that modem political upheaval can be 
traced back to economic changes and shifting populations. Nevertheless, 
Lerner (1964) hypothesized that a modernizing society needed to achieve 
a certain minimalist threshold of urbanization before a participant soci
ety can be seen to emerge. Urbanization also· results in the growth of 
modem interest groups whose demands and opposition to political elites 
lead to expansion of political communities. In summary, rapid urbaniza
tion results in a decentralization of political power (Lipset 1959). 
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Urbanism does not just involve growth of cities. It also leads to 
broader social transformation. Specifically, it leads to the mobilization of 
both the rural and urban electorate by politicians. Thompson (2013) ar
gues that when there is a lack of an electoral process, rural identities and 
the cultural discrimination felt by people of rural origin may be a source 
of social unrest. A clear example of this is the prolonged political im
passe ongoing in Thailand. However, when a proper electoral process is 
in place, a flourishing two-party system may develop. An early study by 
Cutright (1963) in the United States affirmed that increasing urbanization 
seems to be conducive for the development of a competitive party sys
tem. There have also been documented cases of changes in voting pat
terns due to urbanization in other developed countries such as Turkey 
(Shmuelevitz 1996) and Italy (Fried 1967). 

Urbanization has also been linked to political instability. Given the 
large influx of migrants into urban areas, the lack of planning of ameni
ties by urban authorities often leads to an expectation gap between the 
dream of city life and the harsh realities that these migrants face. This in 
tum causes relative deprivation and social-psychological maladjustment, 
which leads to political radicalization and support for protest movements 
where grievances are aired through ·demonstrations. Such scenarios are 
prevalent not only in Latin America (Cornelius 1969) but also in Africa 
as well. Resnick (2012) classifies this marginalized group as the urban 
poor and found that this group tends to be politically mobilized through 
the use of populist strategies by opposition parties in a number of African 
countries. 

Compared to the literature on urbanization, there has been more re
search on the role of ethnicity in the determination of electoral outcomes. 
Ethnicity is a frequently used tool to galvanize political support. Its use 
is especially prevalent when there is a sudden democratic transition (Ot
taway 1999). In such situations, voters may resort to voting along ethnic 
lines as they may feel likelier to receive greater benefits by voting for a 
politician of the same ethnicity, rather than for someone outside of the 
ethnic group (van de Walle 2007). This so-called cognitive shortcut is 
more prevalent among those with lower education attaimnent and as such 
it may be difficult for those individuals to distinguish the differences be
tween political parties (Noris and Mattes 2003). 

The question of whether ethnicity remains a significant factor in 
the urban context has been a subject of debate among political ana
lysts. One school of thought maintains that urbanization actually leads 
to greater interethnic competition over scarce, but highly visible, 
resources and opportunities (Bates 1983; Melson and Wolpe 1970). 
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Urbanization, however, could contribute to more cosmopolitan world
views that may nullify the ethnicity effect (Lipset 1959; Parsons 1975). 
This could lead to what Thompson (2013) refers to as an "urban cos
mopolitan chauvinism" bias whereby urbanites perceive themselves as 
far superior to their rural peers. Also, prolonged interaction with other 
ethnic groups increases awareness of commonly shared characteristics, 
whereas infrequent contact can reinforce hostile ethnic stereotyping 
(Allport 1979). 

Prior studies (Feagin 1972; Mohd Fuad et al. 2011) have analyzed 
the effects of ethnicity and urbanization independently and researchers 
have tended to treat both factors as additive rather than interactive. In 
contrast, Whitby (1985) introduced an interaction term consisting ofboth 
these factors to analyze the voting patterns of politicians elected to the US 
Congress. He concluded that the interaction between urbanization and 
an increasing proportion of the black population led to more liberal vot- . 
ing behavior on legislation passed by the US Congress. Urbanization 
therefore conditions the effect ofrace. 

To understand the role of ethnicity and urbanization in determining 
the electoral outcome in the context of a developing country, one has to 
examine the demographic development of Malaysia since its independ
ence in 1957. During British colonial rule and immediately after inde
pendence, agriculture was the dominant sector of the economy. During 
that period, most urban centers in the country had large Chinese majori
ties. Given that most Malays were employed in the agricultural sector, 
they lived predominantly in rural areas. Since independence, Malaysia 
has seen rapid modernization and industrialization with manufacturing 
taking over from agriculture as the main contributor to the economy. 
Rapid industrialization gave impetus to the movement of population from 
rural villages to towns and cities. According to Yaakob, Masron, and Fu
jimaki (2012), Malaysia has experienced rapid growth in urbanization 
during the last five decades, but urbanization was more pronounced dur
ing the 1980s and 1990s. Levels of urbanization have grown from 28.4 
percent in 1970 to 71 percent in 2010 (Department of Statistics 2011). 
Malays now form the majority in most urban centers in Peninsular 
Malaysia because of the rural-urban migration that has taken place 
(McGee 2011 ). 

Following a racial riot that occurred after the 1969 general election, 
the government began the implementation of the New Economic Policy 
(NEP), a legislated affirmative action policy meant to rectify the eco
nomic imbalance between the Malays and the non-Malays (Chin 2001). 
The implementation of the NEP aided by rapid industrialization and eco-
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nomic development has resulted in the rise of a Malay middle class that 
is increasingly less dependent on affirmative action but more interested 
in universal issues like participatory democracy, justice, and human 
rights (Saravanamuttu 2001). 

Middle-class Malays are now better educated, better informed, with 
better access to alternative media (Pepinsky 2009). They are now more 
economically independent and located in urban areas and are at ease with 
interethnic economic and social relationships (O'Shannassy 2009). They, 
together with their non-Malay counterparts, have been pressing the cause 
for democracy more fervently under a nascent multiracial platform (Liow 
1999). This cohort opted for change and is located in urban areas (Welsh 
2013). The rise of the middle-class Malays culminated in the significant 
loss ofBN's two-thirds majority in the 2008 and 2013 elections, respec
tively, as seen in Table 2 above (Khoo 2013). 

Several factors have also contributed to the rising discontent among 
Malaysians across racial divisions. These include rising crime, corruption 
scandals, weakness of the judicial system, and increasing cost of living 
in general (Moten 2009). Other studies using a sociological approach 
argue that economic growth and the pressures of materialism and urban
ization have strengthened rationalism and weakened ethnic considera
tions in deciding whom to vote for (Mansor 1992, 1999). 

Indeed, as a country moves into the middle-income range during 
economic transition, it leads to changes in the social structures, beliefs, 
and culture that foster democracy. Huntington (1991) refers to this as a 
"Third Wave" of democratization. The recent election results have also 
triggered debate of whether we have indeed seen the end of ethnic poli
tics in Malaysia. It is without doubt that parties canvassing on a pure eth
nic political platform have been severely weakened, but to say that ethnic 
politics have been totally extinguished in Malaysia would be premature 
(Arakaki 2009; Balasubramaniam 2006; Lian and Appudurai 20!1; 
Moten 2009; Noh 2014; Pepinsky 2009). 

Nevertheless, the uncoupling of ethnic interests from ethnic identity 
of their advocates is steadily progressing as exemplified by the actions 
undertaken by opposition parties in power at the state level. Politicians 
from both sides of the political divide are beginning to see the benefits 
of addressing sensitive or racially charged issues as an across-the-board 
responsibility (Mohamad 2008). This is evidenced in the last two elec
tions with the emergence of a twocparty coalition system with the charis
matic Anwar Ibrahim leading a credible opposition coalition that has 
presented itself as an alternative to the ruling BN coalition (Mohamad 
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, 2008;Moten 2009). The emergence of a two-party coalition system may 
·· · . be linked to the rapid urbanization of the country. 

Thompson (2013), however, asserted that although the current dis
cursive argument points to a sharp urban-rural divide between city and 
•village .dwellers, it ignores the fact that there is substantial movement 
between rural and urban voters. He points out that although PAS used 
the pervasive urban cosmopolitan chauvinism tactic in mobilizing the 
rural dwellers against its arch-enemy BN, it has not been an outright sue- . 
cess, In contrast to the Mahathir administration, which has been accused 
ofneglecting rural development (Thompson 2013), the former prime 
minister Abdullah Badawi and the current prime minister Najib Razak 
have made the interests of rural Malaysia a key cornerstone in their pol-

.. icymaking decisions. They realize that there is much to lose if rural 
Malaysia continues to be ignored in the name of economic progress. 

Increasing urbanization has affected the ethnic composition of 
urban areas in Malaysia. Thus, the question is, which of these two fac
tors is leading to the changes in the electoral dynamics of Peninsular 
Malaysia? An econometric methodology to separate and quantify the 
marginal effect of the urbanization-ethnicity interaction is presented in 
the next section. 

Data and Methodology 

Data 
dependent variable in the model is defined as the proportion of votes 

won by BN in each of the 165 parliamentary constituencies considered 
in this study, calculated as the number of votes that BN garnered for a 
parliamentary constituency, divided by the total number of valid votes for 
that corresponding parliamentary constituency. These data were obtained 
from the electoral results published online by the Malaysian Election 
Commission.' 

The explanatory variables in the model specification include (I) the 
total number of eligible voters from each of the four ethnic groups in 
each parliamentary constituency, classified as Bumiputera, Chinese, In
dians, and Others; and (2) Area-the physical area of the parliamentary 

. constituencies that is used as a continuous measure of urban develop
. m.ent. The ethnic group classification of Bumiputera encompasses the 

Malays, Orang Asli (which refers to the aborigines of Peninsular 
Malaysia), Bumiputera Sabah, and Burniputera Sarawak. 
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Using The Star newspaper10 (April 21, 2013), which had obtained 
data from the Malaysian Election Co=ission on the percentage com
position of the four ethnic groups in each of the 165 parliamentary con
stituencies, the total number of eligible voters from each of the four 
ethnic groups was computed by multiplying the respective ethnic per
centage composition with the total number of eligible voters in that par
ticular constituency. This study does not directly use the percentage 
composition of the four ethnic groups provided by The Star as the ex
planatory variables primarily because the use of such compositional ex
planatory variables (with a unit sum constraint) in a regression analysis, 
even for a linear regression model, may lead to biased and incorrect es
timates, resulting in misleading inferences (Hron, Filzmoser, and Thomp
son 2012)n 

Data on the physical area of the parliamentary constituencies were 
obtained from Greenberg and Pepinsky (2013), and have also been used 
by Ostwald (2013) in his analysis of the relationship between district size 
and voter density across the Malaysian parliamentary constituencies. 

In addition to using Area as the continuous measure of urbanization, 
.we also use data from Politweet that categorize the 165 parliamentary 
constituencies as either urban, semi-urban, or rural to aid our analysis. 12 

According to Politweet, a constituency is defined as rural if there are vil
lages, small towns, or farmlands distributed within the constituency. 
Semi-urban constituencies are those that contain larger towns and/or nu
merous small towns as compared to a rural constituency, and may also 
contain small villages. Urbatr constituencies refer to cities where urban 
development occurs in a majority of the constituency. The Politweet clas
sification was done based on Google Maps satellite imagery and the Elec
tion Co=ission of Malaysia maps. The three-step methodology in 
determining the level of urban development of a constituency can be 
found in Appendix J. Based on this classification, the number of rural, 
semi-urban, and urban constituencies is eighty-one, forty-four, and forty, 
respectively. 

By combining the data on the physical area of the constituencies 
with the Politweet urbanization classification, Figure 1 plots the areas of 
the 165 parliamentary constituencies in their respective urban develop
ment classification, with the areas ranging from 0.0005 to 0.66433.1' 

It can be seen from Figure 1 that urban constituencies are associated 
with smaller areas, while rural constituencies are associated with larger 
areas. In particular, the median areas for the rural, semi-urban, and urban 
constituencies are 0.060, 0.037, and 0.003, respectively. Therefore, it is 
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Areas of the 165 Parliamentary Constituencies in Their 
Respective Urban Development Classification 

• 
• 
I 
• 

1
1 

'I: 
o{,.!:::================~===================;:: 

l 2 3 

Region 
Region 1.,,,. Urb.an; Regi0ll2 ·=Semi.-Urban; Region.3,.; Rtiral 

. reasonable to conclude that parliamentary constituencies that are larger 
in physical size are also more rural in nature, while parliamentary con
stituencies that are smaller in physical size are more urban in nature. In 
pther words, along the area continuum, constituencies with small areas 
.refer to urban constituencies while constituencies with large areas refer 

to rural constituencies. 

>~> Methodology · 
:; Tue dependent variable, proportion of votes garnered by BN, is a propor

•. .tioli quantity restricted to an interval of 0 and 1 (or referred to as a unit 
>: . i.llterval). Therefore, the model specification for a fractional dependent 

Variable, y,, as described by Papke and Wooldridge (1996), is assumed as 

follows: 

y,=F(x,' ft)+ u,i= 1,2, ... ,n (la) 

· E(y,jx,) = F(x,' ~),i = 1,2, ... ,n (lb) 
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where x, are the explanatory variables for the ith observation and F(.) is 
typically chosen to be a known cumulative distribution function satis
fying 0 < F(x,'~) < 1 for all x,'~ ER, ensuring that the predicted values 
ofywill lie between the unit interval. The t= u, is a random error term 
with a conditional mean ofO. Equation la decomposes the observation 
into two components-the deterministic (or predictable) component 
given by F(x,'~) and a random (or unpredictable) component given by 
u,. Equation 1 b is derived by taking the conditional expectations of 
Equation la, and it models the conditional expectation ofy, (i.e., the av
erage value of y, given a set of x, values) as a deterministic function 
given by F(x,'~). It is the conditional expectation function in Equation 
1 b that is estimated. 

The vector of parameters in Equation la, ~, is estimated using the 
Bernoulli quasi-maximum log-likelihood estimator (QMLLE), with the 
Bernoulli log-likelihood function given by 

/,(~) = y1log[F(x,'~)] + (1 -yJlog[l -F(x,'~)] (2) 

The QMLLE of~ in this model is consistent and asymptotically nor
mally distributed irrespective of the conditional distribution of y,. In this 
article, F(.) is chosen to be a logistic function that is strictly monotonic 
and defined as 

exp(z) 
F(z) = [1 + exp(z)] ' (3) 

where z is defined as x,'~ from Equation la. The model specification in 
Equation la, coupled with this logistic function in Equation 3, is hence 
referred to as the fractional response logit model. 14 

The nonlinear model specification in Equation la is chosen over the 
· linear specification because linear regression models are not appropriate 

for bounded values. Therefore, using the linear regression model will re
sult in model misspecification with inefficient estimators, thus leading to 
incorrect inferences (Hron, Filzrnoser, and Thompson 2012). Moreover, 
predicted values from a linear specification are not guaranteed to lie in 
the unit interval. Linear regression techniques also assume that the effect 
of any explanatory variable is constant throughout the range of values 
of the explanatory variable. 

Further;by specifying the fractional response model in Equation la, 
no a priori assumption on the range of values that the dependent vari
able can take is made, except that it must be within the unit interval.15 In 
doing so, the model specified in Equation la accounts for all possibili-
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.tjes, including the possibility of a constituency observing a value of ei
•ther O or 1 for the dependent variable. It should also be noted that the 
fractional response model is used not only when the dependent variable 
iecords extreme values of 0 or 1, but that it has an added benefit of being 
.able. to deal with such values, avoiding the previous practice of ad hoc 
!;ansformations. 

.. ode/ Specification 
.silJ.gEquation lb, the expected proportion of votes garnered by BN is 
odeled as a function of the number of voters in each of the four differ

ntethnic groups, and the area of the parliamentary constituencies that 
·s .. used as a continuous measure of urban development. This model is 
· er augmented by including interaction terms between the variables. 
.•. ·e model is subsequently represented as such: 

:<:.?:.·:_· .•. ·.· ... · •. ··. . (Po+ {J1Bumiputera + f32 Chinese + f33lndians + f340thers +) 
(yJx) =F fl5Area + fl6Bumiputera.Area + (4) 

'/-;:- <-. f37Chinese.Area + f38Jndians.Area + f390thers.Area 

pere Bumiputera, Chinese, Indians, and Others represent the number of 
· ters (in 10,000s) from the respective ethnic groups of the parliamen
~ 9onstituencies, and Area is the proxy to measure the level of urban 
eyqlopment for the parliamentary constituencies. 

{ rfhe present study improves earlier studies (Feagin 1972; Mohd Fuad 
~f.al, 2011) by including the interaction effects of urbanization on ethnic
:b(in determining the proportion of votes garnered by BN. The inclu
}olJ.Ofinteraction terms accounts for the synergy effect of both ethnicity 
·~urbanization, thereby allowing for the complementary effect ofur
a·Tlization on ethnicity to influence the proportion of votes garnered by 
~;Moreover, Brambor, Clark, and Golder (2006, 64) note that when 
:UyZfrig political studies, interaction terms should be included when

.• rthe analysis involves a conditional hypothesis, defmed as when "a 
]\~)i~)~tiollship between two or more variables depends on the value of one 
&orll1ere other variables." 

lff$fimation Results 
.fllliemodel specified by Equation 4 is estimated by quasi-maximum like
. oodmethods and the results are presented in Table 3. 



182 The 2013 Malaysian Elections 

Table 3 Fractional Response Legit Regression Results 

Variable Regression Results 

Burniputera -0.0014 
(0.0237) 

Chinese -0.2279*** 
(0.0284 

Indians 0.0034 
(0.0727) 

Others -1.2622*** 
(0.4859) 

Area -0.0789 
(1.0256) 

Bunriputera x Area 0.0107 
(0.2349) 

Chinese x Area 1.5269** 
(0.6691) 

Indians x Area -1.3102 
(1.3504) 

Others x Area 6.0453 
(3.9607) 

Constant 0.3518*** 
(0.1163) 

t Before interpreting the results, a few points are in order with regard 
o the coefficients. F rrst, for a fractional response lo git model, unlike !in

. ear regress10n mod~ls, ~J alone does not represent the marginal effect of 
the explanatory vanable xi" Appendix 2 details how the marcinal effects 
of an explanatory variabl~ of interest can be computed. Seco;d, the sign 
of the coefficient ~J for this class of models indicates the direction of the 
margmal effects of the explanatory variable on the dependent variable. 
Taking the above two. pomts together, only the signs of the coefficients 
m Table 3, and not the magnitudes, are interpretable. 

For the purpose of this article, the discussion ofresults will be cen
tered on the three_ main ethnic groups that are the most important in 
Pemnsular Malaysia politics: the Bilm.iputera, Chinese, and Indians. Re
fernng to Table 3, the_ results show that of the three main ethnic groups, 
only the Chinese ethnic group is a statistically significant variable bear-

' 
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a:l1egative coefficient. Area was found to be statistically insignifi
t-.atthe conventional level of significance. This result implies that the 

'gree of urban development of a particular constituency, by itself, does 
tdhfluence the level of support for the gove=ent. However, the pos-

'veandstatistical significance of the interaction term betweenArea and 
Z,.1ese reveals that there is a complementary effect between these two 

¥'iables. The results imply that there is a significant extra effect ofur
i!nlzation (as proxied by Area) on the Chinese voters to influence the 

portion of votes garnered by BN, ceteris paribus. More specifically, 
ep<lsitive coefficient of this interaction term implies that for every ad

jtional Chinese voter in a parliamentary constituency, ceteris paribus, 
\: increase in the proportion of votes to BN is higher in larger (rural) 
.~rliamentary constituencies than smaller (urban) parliamentary con
Jituencies. This positive effect negates the decrease in the proportion of 
gt7s t<?.BN arising from the negative coefficient of Chinese. 

1.!".Y;However, the other ethnic group variables (/3umiputera and Indi
i!S), al1d their interaction with Area, are all statistically insignificant. 

., is·implies that an increase in either Bilmiputera or Indian voters in a 
i:parliamentary constituency, ceteris paribus, will result in no change in the 
·Jl,roportion of votes to BN. There is also no added effect that comes from 
<tlielevel of urbanization in that constituency. Therefore, it seems that the 
W?ting intentions of the Bumiputeras and Indians are constant irrespec
·tiVe of the level of urban development of the parliamentary constituency 

at they are in. 
The results suggest that the Chinese-Urbanization factor is having 

... 'ell10Stdominant influence on the proportion of votes garnered by BN. 
;3Jhenextsubsection provides plots to visualize the underlying patterns in 
llie ethnicity and urbanization effects on the proportion of votes to BN. 
'heseplots provide interesting insights into understanding the underly

.jiigrelation between these variables and reveal deviations from patterns 
i°!4atmay not be detected easily. 
.,?,;1;, 

1~thnicity and Urbanization Effects 
';"\!)singthe estimation results in Table 3, Figure 2 provides a visualization 
:o;fthe ethnicity and urbanization effects by plotting the marginal effects 
)>f:thenumber of voters from each etlnnc group on the predicted propor
·._tipn.of votes to BN, across the range of areas of the parliamentary con
-~ti!Uencies. Specifically, Figure 2 plots the change in the predicted 

.. 'proportion of votes to BN that arises from an increase in the number of 
· Y9ters from each respective ethnic group, for the range of areas of the 
:· j)arliamentary constituencies. The horizontal axis in Figure 2 represents 
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Figure 2 Marginal Effects of Respective Ethnic Voter Numbers on the 
Predicted Proporti_on of Votes to BN, Across the Range of 
Constituency Areas 
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the range of areas of the 165 parliamentary constituencies and is used as 
a continuous measure of urban-rural development, where a constituency 
with a smaller area is associated with being an urban constituency and 
vice-versa. The vertical axis represents the change in the predicted pro
portion of votes to BN that arises from an increase in the number of vot
ers from each of the ethnic groups. 

Referring to Figure 2, it is evident that regardless of the area of the 
· constituency, an. increase in the number of Bumiputera voters in a con
stituency, ceteris paribus, results in no change in the predicted proportion 
of votes to BN. Therefore, whether the constituency is an urban or rural 
region, an increase in the number of Bumiputera voters in that con
stituency, ceteris paribus, does not alter the level of support for the rul
ing coalition, BN. 

Furthermore, the marginal effects of the Chinese voters are signifi
cantly larger than those of the Bumiputera voters. Given an increase in 
the number of Chinese voters relative to the other ethnic groups, the 
change in the predicted proportion of votes to BN is negative in smaller 
(urban) constituencies while this change is positive in larger (rural) con-
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¢ncies. Although the support for BN is positive in large (rural) con
'tuencies with a higher relative number of Chinese voters, this level of 
·,.1 Chinese support dwindles with larger constituencies, as shown by 

il!etapering of the solid line in Figure 2. This implies that the level of 
:.~an development of a constituency influences the level of Chinese sup
. ort•for BN. 
·· The predicted change in proportion of votes to BN from an increase 
~:~he.number of Indian voters, ceteris paribus, is negative for all areas 
:~·~onstituencies in Figure 2. However, these marginal effects are statis
·9~11y insignificant from zero and therefore an increase in the relative 
·· ber.ofindian voters in either an urban or rural constituency will not 

ence the level of support for BN. 

~}city and Urbanization Effects: An Extended Analysis 
irig•the Categorical Measure of Urban Development 
''ecearlier analysis used area of constituencies as the continuous meas
. ;'of: urban development and subsequently plotted marginal effect 
.iilis to illustrate the etlmicity and urbanization effects on the propor
n•of.votes to BN. To extend and complement the former analysis, we 
;o show the ethnicity and urbanization effects on the proportion of 
'tes to BN by using the categorical measure of urban development 
ere, as discussed earlier, the parliamentary constituencies are classi-
das-urban, semi-urban, or rural. Specifically, for each ethnic group, we 
falld observe the predicted proportion of votes to BN in urban, semi
all, and rural constituencies, over the range of number of voters from 

'fetlmic group. To do this, we substitute, in tum, the median areas rep
uting each of the region classifications (0.003 for urban, 0.037 for 

tpicJ.ii:ban, and 0.060 for rural) into Equation lb and obtain the pre
tedproportion of votes to BN for the range of voter numbers in each 

·c group. Figures 3-5 subsequently display tbe results. . 
:. In Figure 3, the predicted vote share for BN across the three region 
assifications declines very slightly throughout the range ofBumiput
. Vciternumbers. Therefore, since an increase in the number of Bumi~ 
'era voters, ceteris paribus, changes the predicted proportion of votes 
]3N only marginally in either an urban, semi-urban, or rural con

·\Ue11cy, it can be inferred that for the Bumiputeras, ethnicity has little 
. }ellce on the level of support for BN. It is notable that in all three 
pll~tituency types, the Bumiputera predicted vote to BN is less than 50 
•· cent. However, it is evident from Figure 3 that it is the level of urban 

'Ve!opment that influences the level of support for BN among the Bu-
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Figure 3 Predicted Vote Share for BN in Urban, Semi-Urban and 
Rural Constituencies for Varying Numbers of Bumi~utera 
Voters 
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Figure 4 Predicted Vote Share for BN in Urban, Semi-Urban and 
Rural Constituencies for Varying Numbers of Chine'se Voters 
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'.~t~ras. Regardless of the number ofBumipntera voters in a given 
sptuen:cy, the model predicts that the proportion of votes to BN will 

e lowest in an urban constituency, and it will be the highest in a 
.~!constituency. 
i·•Fignre 4 plots the predicted vote share to BN across the three region 
. sifications over the range of Chinese voter numbers, revealing the 

'¥e11ce of both ethnicity and urbanization effects. At small Chinese 
\)rnumbers (around 5,000) in a given constituency, the predicted pro
: ',on of Chinese votes to BN is approximately 5 5 percent, regardless 
· ther the constituency is urban, semi-urban, or rural. However, the 

'.tive trend lines for all three region classifications show that the level 
·port for BN decreases quite rapidly as the number of Chinese vot-

• creases, thus capturing the ethnicity effect. This ethnicity effect is 
. @!'fueled by the urbanization factor, as seen by the divergence in the 
'dted proportion of votes to BN across the three region classifica

~;;.\yjth urban constituencies reflecting a sharper drop in the propor
:·'()'f votes as compared to rural constituencies. In particular, for the 
~!rt.crease in the number of Chinese voters from 5,000 to 75,000, the 

(llc;tedproportion of votes to BN in an urban constituency drops from 
· .~rcent to approximately 20 percent, as compared to the drop to ap-
•· . tely 33 percent for a rural constituency. 

contrast to the divergent trend lines in Figure 4 for the Chinese 
J~rs;Figure 5 shows the trend lines across the three region classifica
¥~•forthe Indian voters converging. In a constituency with a low num
j"pfindian voters, the predicted proportion of votes to BN is the highest 
•· . i.s a rural district, and is the lowest if it is an urban district. This dis
''!)' in the vote share to BN across the three region classifications di
''shesinconstituencies with a higher number of Indian voters, with 

redicted vote share to BN decreasing for both the rural and semi
,a,Il;qop.stituencies. The predicted vote share to BN for an urban con
.. ~ricy, however, remains constant over the range of Indian voters. It 

~.~ls.a noted that for constituencies with fewer than approximately 
~~OD Indian voters, the predicted proportion of votes to BN is the low
Jn•urban areas, reflecting the urbanization effect on the support for 

owever, the findings from Figure 5 for Indian voters should be 
~d·with some caution. In most constituencies, the Indian share of 
~ivelatively small. The Kota Raja parliamentary constituency has 
'·bjglrest number of Indian voters with a 29 .5 percent share. Another 
·e parliamentary constituencies have 20-24 percent of Indian voters, 
· .ein fifteen other parliamentary constituencies, they form 10-20 per-
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Figure 5 Predicted Vote Share for BN in Urban, Semi-Urban, and. 
Rural Constituencies for Varying Numbers of Indian Voters 
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cent of the voters. Thus out of 165 parliamentary seats in Peninsnlar 
Malaysia, Indian vote share exceeds I 0 percent only in twenty~ five par" 
liamentary seats, thus reducing their impact on the electoral outcome in 
most parliamentary seats. 

A few additional points are also observed from Figures 3, 4, and 5. 
First, across all the ethnic groups, the support for BN is always the low
est in urban constituencies and the highest in rural constituencies. This 
is a clear indication. that the level of urban development influences the 
level of support for-EN, with more urbanized constituencies being pro- .. 
opposition. Second, as shown in Figure 3, the Bumiputera vote is evenly 
split with a slim majority for the opposition Pakatan Rakyat In the ag
gregate, Bumiputera support for BN ranges from 46 percent in urban 
areas to 49 percent in rural areas. Third, the ethnic effect is the strongest 
among the Chinese, with support for BN declining sharply in constituen
cies that have a larger number of Chinese voters relative to the other eth
nic groups. 

Discussion 

GE13 was arguably the most closely contested election in Malaysian 
tory. In terms of popular votes, GE13 was the worst outcome for the rul-
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::~¥tionin BN's history. For Malaysia as a whole, PR obtained more 
'~lian BN. In Peninsular Malaysia, BN obtained only 45.7 percent 
'~!\rotes. cast, while PR obtained more than 54 percent of the votes. 
ls() intriguing to note from Figure 3 that even among Bumiputera 
s; BN was unable to obtain majority support. Among the non

. 'putera, a clearmajorityvoted for PR. Yet, BN won eighty-five seats 
:!!!cs.eighty seats. A large proportion ofBN's electoral success, how
"\can•.be attributed to victories in rural parliamentary seats as classi
"·by Politweet. Of the eighty-five seats BN won in Peninsular 
.ysia;·-sixty-six were classified as rural. 

ekey to understanding this outcome is to examine Chinese voter · 
.:'or in constituencies where their numbers are small. As can be seen 

·i:Eigure 4, when the Chinese voters make up a small number in ab
··terms irt urban semi-urban and rural constituencies, their support 

,,•,' ' ' 
. is more than 50 percent The higher than 50 percent support for 
·:Chinese voters appears to offset the slightly less than 50 percent 
:'sµpport for BN in rural areas, thus helping BN over the finish line 

parliamentary constituencies. So, ironically, given that most of 
. "ighty"five electoral seats are from the rural constituencies, BN's 

in the thirteenth general election can be partly attributed to the 
pff ofChinese voters, and to a lesser extent, Indian voters, in con
~cies where they are small in. number. BN won sixty-one of the 
·.six rural seats where Chinese voters numbered 20,000 or fewer. 

al effect is further amplified by the malapportionment of voters 
enrural and urban constituencies. The variance between rural and 

"<:seats has been increasing over several rounds of electoral de!in-
s:(Lim 2002; Ostwald 2013). 

'·snot clear why the Chinese support for BN increases when their 
ersdecrease in electoral constituencies (see Figure 4). One possi

'iplariation is that where Chinese voters make up a small percentage 
) electorate, they may tend to feel less secure. As their numbers in
se, they may lose their sense of insecurity, and thus their support for 

.• ~¢1illes sharply to as much as only 20 percent, especially for urban 
.;Second, in rural constituencies, the role of government develop-

· :sp;~nding has a bigger impact on the economic well-being ofvot
_i~may influence their preference for BN among Chinese voters in 
~¥~s. The motivation for the change in Chinese voter behavior as 
'uinbers change needs to be explored in greater depth. 

: , ""fare the implications of these fmdings for BN and PR? As. the 
,fyy>transitions from a developing nation to a developed nat10n, 
~ysia will become increasingly urbanized. Rural and semi-urban 
' Will become increasingly more urban in character as development 
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moves beyond urban areas. This may result in BN's vote share decreas
ing across all etbnic groups. It is also compounded by the fact that 
younger voters tend to read news on the alternate media over which the .. 
BN government has very little control. Future delineations that skew l 
rural-urban constituency sizes are becoming more difficult due to a more · 
aware electorate. 16 Thus, BN has to adopt a strategy that accounts for 
these factors. 

BN has to refocus on urban areas for success in future elections. BN 
needs to reach out to urbanites of all ethnic groups and not treat urban 
seats as a lost cause. Less practice of divisive politics would be one step 
in the right direction. They should also woo both the Malay and the non
Malay votes in rural and semi-urban areas where they have some advan
tage in these areas. This should be especially targeted toward the Chinese . 
voters since their voting patterns in rural and semi-urban areas play a de<' 
cisive role. 

Pakatan Rakyat has a clear decisive advantage in urban parliamen
tary seats. Support from all ethnic groups is above 50 percent. Urban par- . 
liamentary seats are therefore the easiest for PR to retain with popular·} 
support. Therefore, the strategy PR should employ to maintain urban sup- .•. 
port would be the provision of good governance, especially efficient mu-••~ 
nicipal services in states where PR is the ruling coalition (Penang, :. 
Selangor, and Kelantan). This will ensure that there will be no swing 
back to BN in the coming general election. Contrary to BN's less than de-... 
cisive advantage in rural and semi-urban seats, PR has opportunities to 
make inroads in these two seat classifications. Early identification ofcan- ·· 
didates for each rural and semi-urban constituency is imperative andi(. 
would be especially advantageous ifthe identified candidates were local. 
politicians. Early identification of candidates would reduce political bick-."' 
ering among would-be aspirants and allow identified candidates to work • 

·in their respective constituencies in building up their support base. 

Conclusion 
More recently, the debate of etlmicity's having an effect on voter senti-·.·· 
ment has attracted considerable interest in a multiethnic society such as>'• 
Malaysia. However, the findings in this article suggest that there is more: 
to it than ethnic undertones. This article has made two contributions·, 
First, although the results of Malaysia's GE13 displayed an ethnic effect, ; 
the rapid urbanization of the country has also played a role in determin-". 
ing tbe outcome of the elections. Malaysians across ethnic lines voted} 
overwhelmingly for PR in urban areas, whereas support for BN remains 
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!lbly strong in rural areas. This article also sheds new light on the 
timding explanation that BN's continued dominance in Malaysian 

elections is due to the solid rural Burniputera vote. Our analyses 
fai\\!llthat non-Bumiputera votes in rural and semi-urban areas 
. ~key to BN's holding on to power despite having slightly less 
percent support from Burniputera voters, even in rural constituen-

o"Wever, reliance on the non-Burniputera voter group is highly pre
&:due to the shrinking number of Chinese voters in rural areas. This 
. lJy rural-urban migration and the decline in birthrates among the 
•population (Department of Statistics 2012). 
ond, tbe fact tbat Malaysia is becoming increasingly urbanized 

··.to be taken into account. Political parties from both sides of 
tjtafdivide need to take heed of this development. As the coun
~lops further toward becoming a high income nation, voting pat
pace-based parties may decline significantly. Instead, political 

·. at can identify with the rising demands of voters on bread and 
· • ues like the increasing cost ofliving, social justice, corruption, 
~iC human rights may gain the upper hand in future general 
s. 
Jl.litionary remark, however, is in order where the main point of 

··(Jnwould lie in the categorization of seats into urban, semi-urban, 
.afconstituencies done by Politweet. They have acknowledged 
,etter method can be used for the categorization of parliamentary 

"•, en9ies through a gridding process (Balk et al. 2006). This study 
;~ttheimpact of urbanization and ethnicity on electoral support at 
··~entary level in aggregate. Local micro-factors tbat may have 
es on the results of individual seats were not considered in our 

i~. Th~refore, future studies may look at the impact of urbanization 
. "iclty at the state legislative level, which may provide further in
. ·:the results obtained at the federal level. 
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Appendix 1 
iFlie following three-step methodology was employed by Politweet in identify
ing the level of urban development of the parliamentary constituencies. 

l. Locate the constituency on Google Maps (and Bing Maps, when the image 
was not clear). 

2. Identify the area covered by urban development, and the degree of deve\7 
opment. 

3. Define the seat as either rural, semi-urban, or urban based on the defutl-/ 
tions of the classifications described in the text. 

Appendix 2 
Using the general model specification in Equation 1, the marginal effect of an ex'.!. 
planatory variable of interest, xj, on the conditional meanE(ylx) is given as " -

BE(ylx) , 
-a;::-= f(x,(J). /3i , 

where .f(x/ ~) is the derivative of the cwnulative logistic distribution function de-' 
fined as ·· 

dF(z) exp (z) 
f(z) = ~ - [1 +exp (z)J' 

and /Ji is the coefficient attached to the }th explanatory variable. iFlierefore, tb, 
compute the value of the marginal effect ofx1 on the conditional expected valti._e, 
of y using Equation A2.1, appropriate values of all the explanatory variables;., 
such as the mean or median value of the explanatory variables, need to be sub
stituted into the function.f(x//J) before multiplying it with A 
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Y;JF'rom.1957 until 1973, the coalition was known as the Alliance Party and 

,ade up of three parties-the United Malays National Organisation 
.. i)), the Malaysian Chinese Association (MCA), and Malaysian Indian 
:)ss•(MIC)-representing the three major ethnic groups in Peninsular 
$ia:(or Malaya, as it was then known). Its name was changed to National 

-,,,,r'.i_B_arisan Nasional in 1971 after it expanded to become a thirteen
[coalition encompassing political parties from the Borneo states of Sabah 
awak, as well as those from Peninsular Malaysia. 

e_ terms constituency and seat are used interchangeably. 
:addition to the thirteen states, there are three federal territories that are 

·.~\hnffiistered by the central government: Kuala Lumpur, the main com
(center of the country; Putrajaya, the administrative capital; andLabuan 
'ff.the coast of Sabah. 
···· Peninsular Malaysia, Malays form nearly 98 percent of the Bumiput

ion; so for all intents and purposes, Bumiputera and Malay can be 
changeably. 
1'8e fears did not abate with the granting of independence by the 

illgapore's founding prime minister Mr. Lee Kuan Yew in his official 
aphy (Lee 1998) indicated this fear still persisted during the formation 
sia in 1963. there was fear that the inclusion of Singapore in Malaysia 
,amp the Malays" (Lee 1998, 363). 

\'!~We include Sabah and Sarawak, BN's advantage is even bigger as the 
~~fweightage is more pronounced in those tvvo states. 
)iFlie distortion effect calculation is based on Brown (2005). 
. : angrecordeda budget surplus ofRM138 millionin2011, an increase 

~ercent compared to RM33 million in 2010 when there was a 95 percent 
;o~·in debt. Selangor also recorded an increase in revenue from RMl .57 
'm·20l0 to RMl.634 billion in 2011 (Auditor General of Malaysia 201 la, 

: ~tesults of the thirteenth general elections for each parliamentary seat 
;191'!ained from the Malaysian Election Commission website (http://result 
~~t;goy:my/module/keputusan/paparan/paparan_Laporan.php#). 
:c:The Star is a daily newspaper owned by MCA, a component party of 

E h particular, compositional data do not follow the usual Euclidean 
:ro?'.-Wliere most statistical methods rely on it.-Therefore, Hron, Filz-
;\'anc!Thompson (2012) recommend transforming compositional vari
-~\ilie Euclidean geometry via an isometric log-ratio transformation. The 
'tedl:eader can refer to that paper for further details. In this study, we do 
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not attempt to use the isometric transformed variables because (1) there are 
interpretability issues (even in a linear regression setting) and (2) there is cur- ; 
rently no research on how to estimate regressions with interaction variables 
that contain both compositional and noncompositional variables, as will b~'.
shovm later in our model specification. _- __ -_: 

12. Polit\:veet is a nonpartisan research firm that has been monitoring::, 
Malaysian politics and activism on Twitter since 2009, and on Facebook sinc_e- ,-
late 2012. See http://politweet.wordpress.com/2013105/21/the-rural-urbai: 
-divide-in-malaysias-general-election/. · 

13. The area figures do not contain any units of measurement. According td :J 
Pepinsky, the physical areas of the electoral districts were created from the Ge, 
ographic Information Systems (GIS) maps and were subsequently imported into> 
R whereby the "maptools" library was used to calculate the area of each poly
gon representing an electoral district. The procedure in R does not return any. 
unit of measurement. Nevertheless, a larger number represents a larger physical<·· 
area of a constituency. 

14. Using either the pro bit orlogit model is an alternative strategy, but it in
volves transforming the dependent variable into a binary form, and will not pro, 
vide meaningful results in quantifying the ethnicity and urbanization effects 011 
BN's electoral performance. . 

15. Based on the data collected, the range of the dependent variable (pro~'· 
portion of votes garnered by BN) is between 0.13 and 0.84. Therefore, one could' 
argue that given that the dependent variable does not lie near the unit interval 
bounds, a linear regression could suffice. However, doing so will be making an} 
a priori assumption that the range of values the dependent variable can take is:~· 
subset of the unit interval. 

16. An increasingly aware electorate has cuhninated into nongovernmental .. 
organizations (NGOs) seeking to pressure the Election Commission to ensure ·a. 
clean and fair electoral process in Malaysia. Tue most well-known NGO is the 
Coalition for Clean and Fair Elections, popularly known as BERSIH. It has 
held mass rallies in 2007, 2011, and 2013, demanding reform of the postal bal· 
loting system, free and fair access to mass media for all parties, cleaning up or:·' 
the electoral roll, el;mination of dirty money politics, as well as elimination of 
corruption. 
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Interpreting Ethnicity 
and Urbanization in 

,,,,.,,,,c, a's 2013 General Election 

Thomas B. Pepinsky 

'./~~-rti_c;le I -reinterpret Ng, Rangel, Vaithilingam, an~ ~i!lay's an~l~
fbi~- issue of pro-BN voting in Peninsula~ Ma~ar_s1a1 in Malaysia s 
~p~_(C31 election. f show that the authors stat1st1ca1 methods are 

-"'-'fiate·fortesting whether district ethnicity predicts district-level 
'-Share, and that their modeling choices result Tn tests of hy

that-do not exist and cannot be derived from standard theo-
RP~daches to ethnic voting in Malays~a. I then ~rovide a ran~e 
'f(c~_I evidence that supports three main conclusions: (1) ethn1c
Pistfi._~t area (a proxy for urbanization) both p~e~ict BN vo~e 

tne· district level, (2) neither the effect of ethn1crty nor of d1s
Ca-n ·be reduced to the other; and (3) there is no interactive ef-
, een _ethnicity and urbanization. These results are in direct 

ion with the authors' results, and apply equally in Peninsular 
~-d'_the entire country. I also discuss the fJroader issues that 

.:.hen testing competing theories of BN vote share. KEYW~R.os: 
,q.i(bi:inization, elections, authoritarianism, Malaysia, stat1st1cs 

:~~;·:::;~ - -

EL'VAITHIUNGAM AND PILLAYS ANALYSIS (THIS ISSUE) OF ETHNICl1Y, 

j\~;&id pro-reg~e voting in Malaysia's 2~13 general election 
rt.arit contribution to contemporary Malaysian political studies. 
fS'(hereafter NRVP) use advanced statistical tecbnique_s to_ es
'r~lationships between ethnic population totals, urbanization, 

ency-level votes for the Barisan Nasional (BN) coal1tJ.On m 
Malaysia. By interacting a measure of ethnic compos1tJ.on 

•·· u:re of district area, they purport "to identify which of . . . 
;'ethnicity or urbanization, provides a stronger explanation 

·sion of the BN's popular votes in GE13 [the 2013 general 
Whey conclude that "the Chinese-Urbanization factor is hav

'stdoininant influence on the proportion of votes garnered by 
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BN," and also that "whether the constituency is an urban or rur:" 
region, an increase in the number of Burniputera voters in that co 
stituency, ceteris paribus, does not alter the level of support for the . · 
ing coalition." 

NRVP's article raises important questions about Malaysian politi 
and the way that the authors tackle them has implications for the comp· 
ative study of ethnic politics. In the case of Malaysia, ethnicity has 
the dominant framework for interpreting Malaysian politics since ing 
pendence, and the durability of the BN regime has always depended· 
its ability to amass Burniputera votes and, in particular, on its abilify 
mobilize Malay voters in Peninsular Malaysia. One consequence of 
BN's strategy is that the percentage of a district's population that is Ma] 
is a powerful predictor of the share of the vote in that district going to 
BN. Recently, a wealth of qualitative data-including my own subjecti 
impressions-suggests that urbanized Malays are no longer as close 
aligned with the United Malays National Organization (UMNO) and. 
BN as they once were. If it could be shown that there is no longer a c 
relation between district-level ethnic composition and BN vote shar' 
and that some other factor-perhaps modernization, perhaps urb . 
tion, perhaps some other form of social change-had replaced it, 
this would be powerful evidence that the customary logic of Mala 
politics had changed in a fundamental way, with implications for{ 
durability of the BN regime and for opposition party strategy. 

This is why NRVP's analysis, which emphasizes the importance: 
urbanization over ethnicity, is so important to our understanding< 
Malaysian politics. I join NRVP in emphasizing that a comprehens' 
treatment of the data is necessary, but the details of that analysis ma 
and unavoidably involve technical discussions of statistical specifi · 
tion. We must also.understand the conceptual issues with "causes of 
fects" research designs (see Gelman 2011) that aim to adjudicate am 
different explanations for BN vote share. As I argue below, "horsera, 
approaches that pit one explanation against another by including 
and their interaction in a regression model are not proper tests ofc 
peting hypotheses. 

In this co=ent, I present a simpler analysis, one guided by the 
stantive problem and attentive to the complexity of making infereJl. 
from massively interactive models with highly correlated predictq. 
Some of the discussion below is technical in nature, but this is both· · ·' 
avoidable and essential to understanding how the statistical models rel 
to substantive questions. Taken together, the evidence supports 
main conclusions. . 
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'tl:rdistrict-level ethnic structure and district land area (a proxy 
f:·nrbanization) predict BN vote shares at the district level. 
htlrerthe effect of ethnicity nor that of urbanization can be re
. ed to the other. 
re·is no interactive effect between ethnicity and urbanization. 

;fults are in direct contradiction with the authors' results, and 
· lly ill Peninsular Malaysia and the entire country. 

'alysls sounds a note of skepticism that urbanization has mod
' }Ichless superseded-the relationship between district ethnic 
)oJiand BN vote share. Instead, it confmns that both ethnicity 
.)~~tion are excellent predictors of BN vote share, which sug
'it\yould be misleading to select only ethnicity or urbanization 
ls,•or to argue that only one and not the other matters. However, 

!?:\\'the authors' lead in asking which variable-ethnicity orur
/',. ''provides a stronger explanation" for BN vote share, using 
;t~;te.sts for competing hypotheses, then ethnicity wins. Every 
· . \time. 

.ertjnent details about Malaysia's 2013 general election can 
°NRVP• so I do not repeat them again here. 1 The centerpiece 
sis is a statistical analysis of the relationship between urban

)city, and district-level vote returns. To my knowledge, the 
;viewed article in English that used regression analysis to un
h!iicity and vote returns is my own 2009 article in this jour
:'.illsky 2009). That analysis did not consider urbanization as 
g e,xplanation for patterns of vote returns, so it is imperative 
e;thatNRVP's consideration of the competing dynamics of 
:~·is all important, necessary step forward. It helps to build a 
sticated more nuanced characterization of district-level vote 
Vtme!h~t can be achieved by looking at ethnicity in isolation .. 

article-in particular, the working paper version2-was also 
}y debate, during and after the election; about urbanization in 
· alaysia and the declining support for the BN. Analysts in the 
§'lJ emphasized the importance of the UY!NO machine in 
~~f:, e.g., Aspinall 2013), and afterward argued that the con
lectio11 and its results reflected an nrban-rural divide in the 
)ate(e.g., Aljunied 2013). Given that the BN won the elec-

• · ority of the popular vote, emphasis naturally turned to ger-
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· rymandering, in particular to the rural bias in constituency delineation 
that tended to favor the BN (e.g., Lee 2013; Ostwald 2013). Neverthe
less, there were other voices, such as Kessler (2013), who argued that 

UMNOIBN saw, as some who were not part of its campaign also un-
derstood, that the key to the election was the Malay votes .... It was 
conducted in Malay terms and directed to a Malay audience .... It was 
a campaign conducted for the votes of Malays, mainly for those of the 
great bulk of the more "traditionally-minded" Malays, in the Malay 
rural heartland areas. 

But Kessler's formulation is instructive. Even after decades of urbaniza
tion, Malay voters still tend to be rural voters, and the Malay constituen
cies in which UMNO and the BN needed to win were therefore rural 
constituencies. 

The observation that ethnicity and urbanization covary has profound 
implications for our ability to disentangle conceptually which one drives 
support for the BN. Whether using qualitative evidence or statistical 
modeling, we cannot simply look at rural areas and their tendency to vote 
BN and conclude that they do so because they are rural, rather than be
cause they are predominantly Malay. This observation also helps to put 
GE13 in its proper historical political context, for ethnicity and urbaniza
tion covary in Malaysia for reasons that are critical for understanding 
Malaysian party politics-that is, the perceived social and economic hi
erarchy in colonial Malaya, which featured a largely (but not exclusively) 
urban Chinese population and a largely rural Malay population. The fact 
that the Malays were largely rural, and hence ''backward," was consid
ered part of the justification for why Malays needed a party like UMNO 
that would advocate in favor of their interests. It would not have made 
sense to separate UMNO's rural focus from its Malay focus, for histori
cally they were one and the same, and one justified the other. 

This dynamic has not much changed. A party campaigning for Malay 
votes in a rural district will need to emphasize rural issues. In rural areas, 
therefore, rural issues happen to also be Malay issues. This is not to ig
nore the other resources that UMNO and the BN have in rural areas. 
UMNO is a finely.tuned machine with deep reach into rural cornrnuni
ties. But of course, these are also Malay cornrnunities. We must be care
ful not to ignore the substantive weight of ethnicity when a party named 
the United Malays National Organization, founded to represent Malay 
interests, with a successful and widely known history of campaigning 
on-and governing on behalf of-Malay interests, campaigns for Malay 
votes in Malay areas. 
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Altogether, NRVP's analysis of ethnicity against urbanization is an 
important addition to the literature on Malaysian voting. But even if it is 
possible to distinguish between them statistically, in reality, ethnicity and 
urbanization are part of a single, larger political dynamic in Malaysian 
politics. With this in rnind, I turn now to NRVP's statistical methods. 

Statistical Issues 
Two particular features of the data guide NRVP's statistical analysis. The · 
first is the lirnitedrange of the dependent variable (BN Vote Share), which 
1s the ratio of votes obtained by the BN to total votes cast. This variable 
may logically range from 0 (no votes to the BN) to 1 (all votes to the 
BN). There are two related issues here. The first is statistical: a linear re
gression may generate illogical predicted values of the dependent vari
able that lie outside of the feasible interval of [0,1]. The second is 
theoretical: it is reasonable to expect that the effect of an increase in Bu
miputera population share is different for districts that are 20 percent Bu
m1putera versus 80 percent Burniputera. NRVP confront both of these 
issues using a fractional . logistic regression approach (Papke and 
Wooldridge 1996), which both accounts for the bounded nature of the 
d.ependent variable and uses the lo git link function to structure the analy
sis around one natural form of nonlinearity in the effects of independent 
variables.3 

There is no doubt that the limited range of the dependent variable 
could in principle affect inferences. However, I will demonstrate that 
simple ordinary least squares (OLS) regression performs extremely well 
m modeling the relationships among ethnicity, urbanization, and vote 
share, such that employing the fractional logit approach makes no sub
stantive difference to the inferences we draw from the analysis. It is a 
nice application of generalized linear modeling, but it does not require us 
to rethink any conclusions that we might have drawn from a simple OLS 
analysis. One reason that most political scientists use OLS to model vote 
shares is that fractional regression methods rarely change substantive 
conclusions unless vote shares of zero appear frequently in the data (see, 
e.g., the discussion in Gardeazabal 2010). 

The second troublesome feature of the data is the nature of district 
ethnic structure. For each district, there is a breakdown of ethnicity pop
ulat10n shares F for each of four key ethnic categories· (F . F . · Bumi' Chmese' 
F1ndi~, Foth~). This type of data is known as compositional data (Aitchi
son 1986), and it raises a thomy problem for statistical analysis. Because 
FBurni + F Chinese+ F1ndian +Foth.er= 1, it must be the case that increasing the 
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share of one group corresponds to a decrease in the share of at least one 
other group. But when we include each of the four terms as predictors in 
a regression-type analysis, interpreting coefficients requires a counterfac
tual statement of the type "an increase inF, holding all F_, constant." We 
thus have a contradiction, because we cannot logically increase, say, Bu
miputera population share while holding other population shares con
stant. 

NRVP confront this challenge by making a substantively impor
tant change in how they measure ethnicity. Rather than use F,, they use 
the total ethnic population per district, T,, which they estimate by mul
tiplying F, by the total number of voters in a district. Because the sums 
of the total ethnic populations are not constrained to add up to 1, T, is 
free from the interpretation challenges associated with ethnic popula
tion shares. 

The decision to replace F, with T, is driven entirely by the problems 
ofusing compositional data in regression-type analyses. NRVP note, ap
propriately, that standard solutions for compositional data involve com
plex transformations of the problematic independent variables that are 
both uninterpretable in substantive t=s and still more confusing in in-

. teraction models. But their solution has the effect of changing the re
. search question at hand from the analysis of the effect of ethnic 

composition to ethnic population totals. I am aware of no theory of why 
districts with higher raw numbers ofBumiputeras, Chinese, Indians, or 
others in a district would be more likely to vote one way or another, 
whereas a long line ofresearch and even the most cursory observation of 
Malaysian politics over the past half century would suggest that the 
higher the Bumiputera population share, the higher the BN vote share. By 
measuring ethnic population totals rather than population shares, NRVP 
predict that Bukit Mertajam constituency in Penang (18.9 percent Bu

. miputera) would be comparable to Putrajaya (95.5 percent Bumiputera) 
simply because the total number ofBumiputera voters in each is approx-
imately 15,000! As it turns out, the BN received 18. 7 percent of the vote 
in Bukit Mertajam, and 69.3 percent of the vote in Putrajaya. 

My prediction, moreover, emerges logically from a microfounded 
theory of ethnicity and partisanship in Malaysia. If (a) Bumiputera are 
more likely to vote for the BN than non-Bumiputera, then (b) ceteris 
paribus, the higher the proportion of voters in a district that are Bumiput
era, the higher the BN vote share. The same prediction does not hold for 
population totals: even if (a) holds, then it does not follow that more vot
ers in a district are Bumiputera, the higher the BN vote share.4 Replac
ing F, with T,, then, results in a test of a theory that has not been 
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articulated, that does not accord with the realities of Malaysian politics, 
and cannot even be derived from assumptions about ethnicity and voting 
behavior at the individual level. 

Unnoticed by NRVP is an alternative way forward. There is a sim
ple, theoretically appropriate, and statistically sound modeling strategy 
for testing the effects of ethnic population shares on BN vote shares. 
There is no need to enter (F""""' F CbID"" Fm'"'"' FDth~) into the same regres
sion. When doing so-and for now ignoring the compositional data prob
lem-the result is a test of the effect of, for example, Bumiputera 
population share relative to other population share, holding Chinese and 
Indian population shares constant. (This is because one of the four cate
gories will form a reference category, and will be dropped from the re
gression.) To test the effects of Bumiputeras relative to all others, 
however, we can simply enter FBmru alone into a regression. The reference 
category, now dropped from the analysis, will be all non-Bumiputeras 
(that is, Chinese, Indians, and others together). We can repeat this for 
each of the other three categories to produce four regressions, each of 
which tests whether there is a correlation between one ethnic group's 
population share and the percentage of votes received by the BN. Doing 
so preserves the substantive hypothesis about the predictive effects of 
ethnicity on BN votes, violates no assumptions about coefficient inter
pretability due to compositional data problems, and can be extended in 
a straightforward manner to interaction models. The cost is only several 
milliseconds of computing time. 

Visualizing Election Results 
Before showing those regression results, it is helpful to look directly at 
the data. In Figure 1, I plot the correlations between BN vote share and 
percent Bumiputera and percent Chinese (left side), and estimated num
ber ofBumiputera and Chinese voters (right side), using NRVP's own 
data, which they generously shared with me. 

The correlations between percentage BN vote share and percent.Bu
miputera and percent Chinese are strong and obvious. No amount of sta
tistical modeling in the rest of this comment will overturn these findings. 
However, the correlations between total number ofBumiputera and BN 
vote share are not as strong. In fact, without the cluster of districts that 
have both small numbers and small proportions of Bumiputeras, total 
Bumiputera population would have no predictive power at all over BN 
vote shares. Note, however, the strong negative correlation between num
bers of Chinese voters and BN vote share. 
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Figure 1 Ethnicity and BN Vote Shares 

0 20 40 60 80 100 
Percent Bumiputera 

0 20 40 60 80 100 
Percent Chinese 

I o Observations 

Source: Data are from NRVP. 

0 

0 

2 4 6 8 
1 OOOs of Bumiputera Voters 

2 4 6 8 
iOOOs of Chinese Voters 

Linear Fit I 

10 

10 

Note: This figure displays district-level data from Peninsular Malaysian parliamentary 
districts that compare Bumiputera and Chinese population shares (left two plots) to BN vote 
shares and estimated total numbers ofBumiputera and Chinese voters to BN vote shares (right 
two plots). 

This suggests a strong correlation between population shares and 
population totals for Chinese, and that is exactly what the data show. In 
Figure 2, I plot percentages versus population totals for all four ethnic 
groups. 

There is always a correlation between population shares and popu
lation totals, but that in the case of Bumiputera, the variance is much 
larger. This has implications for statistical analysis. When predicting BN 
vote shares, population totals will be reasonable-albeit imperfect
proxies for the actual theoretical variable, ethnic population share. But it 
turns out that when using interactive multivariate models, in which eye
balling the data across multiple dimensions is not possible, imperfect 
proxies will generate misleading inferences. 

Before proceeding to the multivariate analysis, I can also examine 
the relationship between population shares and urbanization. As a proxy 
for urbanization at the electoral district level, I use district size. It turns 
out that district size is highly skewed, as Figure 3 shows. 
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Figure 2 Percent Bumiputera Versus Total Bumiputera 
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Note: This figure displays district-level data from Peninsular Malaysian parliamentary dis
tricts that compare ethnic population shares to estimated total numbers of voters by ethnicity. 

However, Figure 3 also shows that the natural logarithm of district 
size is closer to being normally distributed. I therefore use the natural 
logarithm of district size as my key measure of how urban or rural an 
electoral district is. 

In Figure 4, I provide scatterplots of ethnic population share for 
Bumiputera and Chinese and the log of district area. We see that on av
erage, larger (i.e., more rural) districts tend to be more heavily Bumi
putera than smaller districts. The reverse is true for Chinese, who tend 
to be the predominant ethnic group in smaller, more urban districts. 
The correlations are not perfect, of course. If they were, it would be 
impossible to distinguish empirically between the effects of ethnicity 
and urbanization, and all comparisons of the predictive effects of eth
nicity versus urbanization are identified statistically by the variation in 
urbanization that exists for any given ethnic structure. Yet examining 
the raw data in this way reveals-in a way that regression analysis can
not-that urbanization and ethnicity are highly correlated, and both 
predict BN vote share. 
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Figure 3 The Distrubution of District Area 
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Source: Data are from Greenberg and Pepinsky (2013). 
Note: This figure displays district area and the natural logarithm of district area for 

Peninsular Malaysian parliamentary districts. 
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With these visual results in hand, I turn now to a formal statistical analy
sis. The dependent variable is BN Vote Share described above. The cen
tral independent variables are Ln(Area) to proxy for urbanization and % 
Ethnicity, (denoted F, above) for each of the four main ethnic groups to 

· capture district ethnic. structure. I examine a series of models that include 
the urbanization and ethnicity variable independently, additively, and in
teractively. The full model with interactions, then, is 

BN Share= /30 + /31 % Ethnicity,+ /32 Ln(Area) 
+ /33 % Ethnicity, x Ln(Area) + 15D + s 

Here, D is a vector of state fixed effects, ands is an error term. I note here 
that I depart from NRVP by estimating robust standard errors clustered 
by state (rather than simple robust standard errors) throughout, although 
this has no substantive impact on the inferences that I draw from the re
sults. More substantively, the state effects D capture any differences 
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Figure 4 Ethnic Groups by District Area 
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across states that might affect BN vote share. Given that states in the 
northern "Malay belt," especially Kelantan, have historically been cen
ters of opposition to the BN, and that there is variation by state both in 
the distribution of district areas and of ethnic composition, including state 
effects will absorb any state-level factors that threaten my inferences 
about how ethnic structure and urbanization affect BN vote choice. 

I begin by estimating models with only ethnicity and state fixed ef
fects as the independent variables. The results appear as models 1-3. in 
Table!. 

As expected, ethnic population shares for Chinese and Burniputera 
are excellent predictors of BN vote share. Indeed, together with state 
fixed effects, they alone explain most of the variation in BN vote share 
in Peninsular Malaysia. Results for Indian population share are markedly 
less strong, which is consistent with the relatively weak political position 
of Indian Malaysians. In model 4, I enterLn(Area) as the sole predictor 
of BN vote share aside from the state dummies. This result too is very 
strong: larger (more rural) districts yield higher BN vote shares. In mod-
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Table 1 Baseline Models 

(1) (2) (3) (4) (5) (6) (7) 

o/o Bumiputera 0.01 *** 0.00*** 
(11.22) (7.29) 

% Chinese --0.01*** -0.00*** 
(-13.14) (-8.40) 

% Indian -0.01* -0.01* 
(-2.76) (-2.73) 

Ln(Area) 0.06*** 0.03*** 0.02** 0.06*** 
(11.22) (4.38) (3.51) 11.94) 

N 165 165 165 165 165 165 165 
AdjustedR2 0.84 0.84 0.39 0.59 0.87 0.86 0.62 
A!C -514.84 -519.13 -297.82 -361.48 -551.12 -545.77 -375.88 
BIC -511.74 -516.02 -294.71 -358.37 -544.91 -539.56 -369.67 

Notes: Each model is an ordinary least squares regression with BN vote share as the depend-
ent variable. Eachmo~el includes state fixed effects (not reported), and standard errors are clus-
tered by state. T-statistics in parentheses. *p < 0.05; **p < 0.01; ***p < 0.001. 

els 5-7, I enter each ethnicity variable together with Ln(Area) to test 
whether the effect of one absorbs the effect of another. The results of 
these three models are the central findings in this analysis: the strong 
positive (negative) correlation between Bumiputera (Chinese) popula
tion share and BN vote share remains highly statistically significant even 
when controlling for district area. And the reverse is true as well, with the 
strong positive rdationship between district area and BN vote share re
maining highly statistically significant after controlling for each ethnic 
group's population share. 

To summarize the first set of results, a simple analysis of effects of 
. ethnicity and urbanization shows that both are excellent predictors ofBN 
vote share, in ways that are consistent with a co=onsense interpretation 
of Malaysian politics. 

At this point the analysis might stop. However, NRVP's preferred 
approach to modeling the relationship between urbanization, ethnicity, 
and BN vote share is to interact the predictors, rather than simply enter
ing their effects additively. Why do this? The intuition is that the effects 
of ethnicity might themselves depend on the level of urbanization. Un
covering these kinds of effects requires interactive models. Note, how
ever, that the nature of the data will make it hard to test every interactive 
hypothesis. There are no large rural districts that are overwhelmingly 
Chinese, so while it is possible to calculate predicted BN vote share for 
a district that is both rural and overwhelmingly Chinese, such a district 
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does not exist (see King and Zeng 2006 for a discussion). These possi
bilities necessitate care in interpreting the results that we obtain from in
teractive models, for these calculations may be performed even if they do 
not make substantive sense.5 

In Table 2, I show the results of interactive models. Models 1, 3, and 
5 are identical to models 5, 6, and 7 in Table 1, and are included in Table 
2 again as a reference against which to compare the interactive models. 

The results are interesting. When interacting Bumiputera population 
share with district area, the interactive effect is miniscule and imprecisely 
estimated. Moreover, the standard errors on the main effect for district 
area rise substantially. The same nonresults for interactive effects obtain 
for the other two ethnic population shares, although the main effect for 
population size remains highly statistically significant. Yet the main ef
fects for ethnic population share remain large and highly statistically sig-

Table 2 Interaction Models 

(1) (2) (3) (4) (5) (6) 

% Bumiputera 0.00*** 0.00** 
(7.29) (3.80) 

% Chinese -0.00*** -0.01 *** 
(-8.40) (-4.14) 

% Indian -0.01* --0.01 
(-2.73) (-1.84) 

Ln(Area) 0.03*** 0.02 0.02*** 0.03*** 0.06** 0.07*** 
(4.38) (1.84) (3.51) (3.64) (11.94) (5.39) 

% Bumiputera x 0.00 
Ln(Area) (0.08) 

% Chinese x -0.00 
Ln(Area) (-1.12) 

% Indian x -0.00 
Ln(Area) (-0.73) 

Constant 0.35*** 0.34** 0.75*** 0.77*** 0.78** 0.79*** 
(6.31) (3.91) (25.37) (20.62) (22.30) (17.23) 

N 165 165 165 165 165 165 
AdjustedR2 0.87 0.87 0.86 0.87 0.62 0.62 
AIC -551.12 -549.15 -545.77 -548.78 -375.88 -375.90 
BIC -544.91 -539.83 -539.56 -539.47 -369.67 -366.58 

Notes: Each model is an ordinary least squares regression with BN vote share as the depend-
ent variable. Each model includes state fixed effects (not reported), and standard errors are cl us-
tered by state. T-statistics in parentheses. *p < 0.05; **p < 0.01; ***p < 0.001. 
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nificant. In short, these results show no evidence whatsoever of an inter
active effect of ethnicity and urbanization. Viewed next to the simpler 
analyses in models 1, 3, and 5, it is clear that the effects of urbanization 
and ethnicity are better captured as additive effects. 

Why are my results so different than those ofNRVP? NRVP devote 
considerable attention to the functional form assumptions and the logical 
limits on the range of the dependent variable. Is it possible that my use of 
OLS regression explains my different results? In Table 3, I check by es
timating fractional Iogit equivalents for every OLS model in Table 2. 

The fractional Iogit estimates are substantively identical to OLS es
timates. We can also check to see if I obtain massively different-or il
logical-predicted values from the OLS models. In Figure 5, I compare 
the predicted values from model 2 in Table 2 (OLS) and model 2 in Table 
3 (fractional logit). 

Table 3 Interaction Models1 Fractional Logit Estimation 

(I) (2) (3) (4) (5) (6) 

o/o Bumiputera 0.02*** 0.02** 
(6.91) (3.32) 

% Chinese -0.02*** --0.02*** 
(-7.93) (-3.65) 

% Indian -0.02** -0.03 
(-2.79) (-1.70) 

Ln(Area) 0.11*** 0.14* 0.09*** 0.10*** 0.24** 0.27*** 
(4.38) (2.45) (3.70) (2.97) (10.91) (5.25) 

% Bunriputera x 0.00 
Ln(Area) (-0.58) 

% Chinese x -0.00 
Ln(Area) (-0.36) 

% Indian x -0.00 
Ln(Area) (-0.62) 

Constant -0.66** -0.49 1.06*** 1.09*** 1.17*** 1.22*** 
. ('-2.77) (-1.30) (9.27) (6.69) (7.35) (6.26) 

N 165 165 165 165 165 165 
AIC 147.93 149.92 147.90 149.90 150.69 152.65 
BIC 154.15 159.24 154.12 159.22 156.90 161.97 

Notes: Each model is an ordinary least squares regression with BN vote share as the depend-
ent variable. Each model includes state fixed effects (not reported), and standard errors are clus-
tered by state. T-statistics in parentheses. *p < 0.05; **p < 0.01; ***p < 0.001. 
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Figure 5 Comparing Predictions from OLS and Fractional Logit 

"' 
"! 

C5 !'-: 
-" 
I 

C.t.q 
• c 

~~ 
" ~~ 
()._ 

~"' 0 

"! 

,.., 

0 

0 

0 .1 .2 .3 .4 .5 .6 .7 
Fractional Logit Predictions (E(Y)) 

.8 .9 

213 

Notes: This figure compares OLS predicted values from model 2 in Table 2 to :fractional 
logit expected values from model 2 in Table 3. The forty-five-degree reference line represents 
the point of equivalence between the two. The figure demonstrates that OLS and fractional lo git 
predictions are nearly identical for nearly every district, and no OLS predicted value lies beyond 
the logical interval of [0,1]. 

The predictions are essentially the same, and no OLS predicted val
'UeS are anywhere close to 0 or 1. There are no grounds to worry that the 
functional form assumptions of OLS are generating faulty inferences. 

Could it be that I have misinterpreted the results by focusing on re
gression coefficients? Brambor, Clark, and Golder (2006) remind us that 
coefficients and standard errors in tabular regression outputs are not easy 
to interpret. So in Figure 6, I plot both expected values and marginal ef
fects from models 2 and 4 in Table 3, alongside their 95 percent confi
dence intervals. 

Look first at the top two plots. The top left figure plots the predicted 
· BN vote share across the range of values ofLn(Are.a) for different levels 

ofBumiputera population share. Consistent with the interpretation above, 
the larger the area, the higher the predicted BN vote share---this is what 
the upward-sloping lines convey. Furthermore, the higher the Buruiput
era population share, the higher the predicted BN population share---this 
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is what the five separate shaded regions show. More important, the five 
lines all rise in parallel, which indicates that the effect of urbanization is 
roughly the same regardless of the value ofBumiputera population share. 
This conclusion can also be drawn from the top right plot, which shows 
the marginal effect of an increase in Bumiputera population share across 
levels of Ln(Area). The line slopes downward a bit, but the range of the 
predicted marginal effects is always far smaller than the 95 percent con
fidence band. And the marginal effect ofBumiputera population share is 
always positive. There is no evidence that the effects ofBumiputera pop
ulation share depend in any way on district size. 

The results for Chinese population share are exactly the reverse. The 
higher the Chinese population share, the lower the predicted BN vote 
share, even allowing for the finding that the larger the district area, the 
higher the predicted BN vote share. Moreover, the inarginal effect of Chi
nese population share is always negative, and while the magnitude in
creases slightly in larger districts, the range of the predicted marginal 
effects always lies well within the 95 percent confidence band. Note fur
ther the wide confidence intervals around the darkest line, corresponding 
to the predicted BN vote shares for a 90 percent Chinese district, in large 
districts. This reminds us that any predictions about the effects of Chinese 
ethnicity in rural districts should be treated with caution. In sum, the find
ings from Figure 6 demonstrate once again that both ethnicity and ur
banization are strong predictors of vote share, and that there is no 
evidence of any interactions between the two. 

If neither functional form assumptions nor interpretation issues ex
plain the difference between my results and those ofNRVP, what does? 
There are two answers: my use of a more theoretically appropriate and 
substantively interpretable measure of ethnicity, 6 and my inclusion of 
state fixed effects D. I have already shown that ethnic population shares 
are more appropriate than ethnic totals, but before proceeding I discuss 
the importance of accounting for state-specific effects. 

State fixed effects have important consequences for how we interpret 
the interactive effects of ethnicity and urbanization. In Figure 7, I com
pare the predicted BN vote shares from models 2 and 4 in Table 3 with 
the same results obtained from fractional logit models without state 
effects. 

The differences between fixed effects and nonfixed effects models 
are quite apparent. The effects of ethnicity on BN vote share disappear 
in larger districts when we ignore state fixed effects, and, furthermore, 
there is no evidence of an effect ofBumiputera population share on BN 
vote share for any level of urbanization. Such results might be interpreted 
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Figure 8 Heterogeneity in BN Support by State (Peninsular Malaysia) 
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Notes: This figure plots predicted BN vote share across states, net of the effects ofBumi
putera population share, district area, and their interaction. The predictions were derived from 
model 2 in Table 3. 

as evidence that urbanization matters and ethnicity only affects BN vote 
share among ethnic Chinese in urban areas, which is broadly consistent 
with NRVP's results. 

However, ignoring state effects deliberately obscures the obvious 
variation across Peninsular Malaysia in support for the BN. The predicted 
BN vote shares in 2013 differ dramatically across states, as shown in 
Figure 8. 

And because states differ in their ethnic compositions, we risk at
tributing the effects of state-specific histories and political conditions to 
our observed theoretical variables. Large rural districts in Kelantan and 
Terengganu differ from large rural districts in other states, even if they 
are all heavily Burniputera, and accounting for these state-level differ
ences enables a more precise analysis of how ethnicity and urbanization 
shape BN vote shares. 

Horseracing 
The analyses shown thus far demonstrate that ethnicity and urbaniza
tion both predict vote choice extremely well. 7 This has an effects of 
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causes approach rather than a causes of effects approach (see Gelman 
2011 ), for I have only sought thus far to characterize the predictive 
power of ethnicity and district area, not to select a cause of the distri
bution of BN vote shares across Peninsular Malaysian districts. Yet 
NRVP have a different aim: "the aim of this study is to identify which 
of the two factors, ethnicity or urbanization, provides a stronger expla
nation for the erosion of BN's popular votes in GE13." Theirs is a 
causes of effects approach. 

I am sympathetic to NRVP's interest in knowing whether urbaniza
tion or ethnicity is a stronger explanation for why Malaysian electoral 
returns are the way that they are. My personal view, as an observer of 
Malaysian politics, is that ethnicity is an essential, fundamental factor in 
Malaysian politics. Yet realism tempers my sympathy for their instinct to 
view ethnicity and urbanization as competing explanations for Malaysian 
politics. There is no objective reason to believe that either ethnicity or ur
banization is the essential driver ofMalaysian politics. Instead, I suspect 
that the instinct to look for effects of urbanization that supersede those 
of ethnicity is driven by the hope among many Malaysians and political 
observers for a shift toward a postethnic Malaysian politics, and the be
lief that statistical analysis of the electoral results might provide evidence 
that this has taken place. 8 

For an effects of causes research design, multiple regression-when 
viewed as a way to illustrate causal relationships instead of just as a way 
to summarize partial correlations-assumes that one set of outcomes can 
have multiple causes. There is much less agreement about how to for
mally compare or adjudicate among different causes of effects. For some, 
the entire endeavor is ill-posed: what does it mean to assert that some 
explanation is "the cause of' some effect (Gelman and Imbens 2013)? 
One way to do this is to compare the extent to which two independent 
variables explain the variation in a dependent variable-in this case, do 
rural/urban differences explain more about the electoral results than eth
nicity does? Unfortunately, in· the present application, both explain a lot 
of variation in BN vote shares. 

There are various other kinds of model selection procedures that can 
be used to select which model does "better" according to some metric, 
such as comparing R2 as a measure of fit, comparing Akaike and Bayes 
information criteria, and the J and Cox-Pesaran tests. Recently, Imai and 
Tingley (2012) provided a very different way to think about this problem. 
We have two theories of what determines BN votes at the district level: 
ethnicity and urbanization. These two theories imply two different hy
potheses. The hypotheses are non-nested: ethnicity is not a subset of ur-

Thomas 8. Pepinsky 219 

banization, nor the other way around. Imai and Tingley propose that we 
can compare any set of theories using finite mixture models to compare 
the proportion of the cases being analyzed that are "statistically signifi
cantly consistent" with one theory versus the other. 

So despite my own belief that both ethnicity and urbanization are 
good explanations for BN vote shares in Peninsular Malaysia, it is pos
sible to follow NRVP, assume that explanations based on ethnicity and 
urbanization really are mutually exclusive explanations for BN vote. 
share, and then consider the various methods for adjudicating between 
them. To repeat, this assumption that the two theories compete with one 
another is a theoretical assumption rather than an empirical result-it 
also ignores the more comprehensive additive or interactive models
yet in what follows, I proceed under this maintained assumption to see 
what happens. Unlike NRVP, though, my strategy does not rely on inter
action terms,9 but instead draws on established approaches to model se
lection and the testing of non-nested hypotheses. 

The very simplest way to compare models is to compare the ad
justed R2, or the percentage of the total variation in the dependent vari
able that is explained by the independent variables (with a penalty 
applied for complex models that might overfit the data). It is worth 
pausing to emphasize that comparing R2 is very bad statistical prac
tice, especially from an effects of causes perspective. However, if we 
interpret the task of comparing theories as measuring the proportion of 
variance in BN vote shares explained by the different models, adjusted 
R2 does this (King 1986, 677-678). We see that in Table 1, adjustedR2 

is higher for model 1 and model 2 (ethnicity) than for model 4 (district 
area). In a head-to-head contest between ethnicity and urbanization, 
score one for ethnicity. 

More sophisticated model selection procedures for non-nested hy
potheses include comparisons of Information Criteria, the J test, and the 
Cox-Pesaran test. The Akaike Information Criterion (AIC) and the Bayes 
Information Criterion (BIC) are lower in models 1 and 2 and 4. Score 
one more for ethnicity. The J test and Cox-Pesaran tests, interestingly, 
are uninformative because each test rejects both models. 10 This can hap
pen when both models fit the data well, as is the case here. While this is 
not a victory for ethnicity over urbanization per se, it does raise another 
red flag about the wisdom of conceiving of these two theories as mutu
ally exclusive. 

Finally, consider the mixture modeling approach proposed by Imai 
and Tingley. Table 4 displays two quantities from each of two mixture 
models, one using Bumiputera population share and district area (equiv-
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Table 4 Mixture Model Results 

Model 

Model 1 (Bumiputera) 

Model 4 (Ln(Area)) 

Model 2 (Chinese) 

Model 4 (Ln(Area)) 

Prior Probability 

0.871 

0.129 

0.854 

0.146 

Number of Observations 

143 

22 

144 

21 

Notes: The second column displays the mean of the estimated prior probabilities that each 
observation is consistent with each model. The third column displays the number of observa
tions that are statistically significantly consistent with each model. 

alent to comparing model 1 with model 4 from Table 1 ), the other using 
Chinese population share and district area (equivalent to comparing 
model 2 with model 4). 

The second column displays the mean of the estimated prior proba
bilities that each observation is consistent with models 1, 2, or 4. The 
third column displays the number of observations that are statistically 
significantly consistent with model 1, 2, or 4. Together, the results are un
ambiguous evidence that more district election results are consistent with 
an explanation based on ethnicity than one based on urbanization. Score 
these results as the final piece of evidence in favor of ethnicity over ur
banization. 

I conclude this discussion by emphasizing one more time that every 
piece of data that we have indicates that it is misleadii;ig to ask whether 
either ethnicity or urbanization explains BN vote shares in Peninsular 
Malaysia: not just the results from multivariate analyses, which show 
that both are strong predictors even when in the same model, or a histor
ical perspective that shows how the two variables are conceptually 
linked, but also additional statistical results comparing multivariate mod
els to the single-explanation mo.dels. Additive and interactive models of 
BN vote share have higher adjusted R2 and lower AIC and BIC scores 
than either single explanation model (see the last rows in Table 1 and 
Table 2). Likeliho.od ratio tests easily reject both individual models in 
favor of the additive model (they also fail to reject the additive model in 
favor of the interactive model). The mixture modeling approach over
whelmingly selects the additive model over either individual model (and 
also over the interactive model).11 These results are strong evidence that 
both ethnicity and urbanization matter; the effects of neither urbanization 
nor ethnicity can be reduced to the other. 
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Extending the Analysis Throughout Malaysia 
Finally, I extend this analysis to cover all of Malaysia, including the states 
of Sabah and Sarawak and the Federal Territory of Labuan in East 
Malaysia in addition to Peninsular Malaysia. To do this, I augment the 
data on Burniputera and Chinese population shares and BN vote share 
from NVRP with data scraped from the website http://undi.info in 2013 
(Greenberg and Pepinsky 2013). I then rerun the previous analyses, pre
senting the key results in Table 5 and Figure 9. 

Begin first with Table 5. Comparing models 1 and 2 (Peninsular 
Malaysia only) to models 3 and 4 (all of Malaysia, identical to models 5 
and 6 in Table 1) reveals that Bumiputera and Chinese population shares 
continue to be strong predictors of BN vote share, net of state effects, 
when we expand the sample to include all of Malaysia. However, the 
same is not true for Ln(Area), where the coefficient estimate is not sig
nificant at conventional levels. Models 5 and 6 confirm that the same re
sult holds when using fractional lo git instead of OLS. 

Table 5 Results for All of Malaysia 

(1) (2) (3) (4) (5) (6) (7) (8) 

% Bumiputera 0.00*** 0.00*** 0.02*** 0.02*** 
(7.29) (9.28) (8.92) (5.52) 

% Chinese -.0.00*** -0.01*** -0.02*** -0.02*** 
(-8.40) (-11.42) (-11.04) (--0.50) 

Ln(Area) 0.03*** 0.02** 0.01 0.01 0.05 0.04 0.13*** 0.03 
(4.38). (3.51) (1.42) (1.17) (1.50) (1.19) (3.48) (0.60) 

1:1 Bumiputera -0.00 
xLn(Area) (-1.82) 

% Chinese 0.00 
xLn(Area) (0.93) 

Constant 0.35*** 0.75*** 0.26** 0.67*** -1.04**"' 0.73*** -0.69* 0.71 *** 
(6.31) (25.37) (3.57) (16.02) (-3.38) (4.03) (-2.43) (3.42) 

·N 165 165 222 222 222 222 222 222 
AdjustedR2 0.87 0.86 0.82. 0.82 
AJC -551.12 -545.77 -595.56 -593.19 195.97 195.94 197.89 197.92 
BIC -544.91 -539.56 -588.76 -586.38 202.77 202.74 208.10 208.13 

Notes: This model compares results for Peninsular Malaysia onIY (models 1 and 2) with results from 
all of Malaysia (models 3-8). Each model uses BN vote share as the dependent variable. Models 1-6 are 
ordinary least squares regressions, and models 7 and 8 are :fractional logitregressions. Each model includes 
state fixed effects (not reported), and standard errors are clustered by state. T-statistics in parentheses. 
*p < 0.05; **p < 0.01; ***p < 0.001. 
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Models 7 and 8 test the interactive hypotheses, with predicted val
ues and marginal effects displayed in Figure 9. Interestingly, it is only in 
these models where we uncover limited evidence of an interactive effect 
of urbanization and ethnicity. Specifically, the top right panel demon
strates that while the marginal effect ofBumiputera population share on 
BN vote share is always positive and statistically significant, there is ev
idence that the magnitude of this effect decreases when comparing the 
smallest to the largest districts. This difference is statistically significant . 
at the p < 0 .1 level. Of course, this interaction does not eliminate the pre
dictive effects of ethnicity on vote share, but it does modestly attenuate 
the size of that effect in the largest districts. 

Conclusion 
This article has shown that NRVP's substantive conclusions about ethnic
ity and urbanization are incorrect, driven by statistical modeling choices 
that are not appropriate for analyzing the additive and interactive effects 
of the two explanations for district vote returns. A simpler yet more the
oretically precise statistical analysis yields a wealth of findings, but to
gether they point to three conclusions: (1) ethnicity and urbanization both 
predict BN vote shares at the district level, (2) neither the predictive ef
fects of ethnicity nor those of urbanization can be reduced to the other, 
and (3) there is no evidence of an interactive effect between ethnicity 
and urbanization. These results hold both for Peninsular Malaysia and 
the entire country. 

Thomas Pepinsky is associate professor in the Department of Government and asso
ciate director of the Modem Indonesia Project at Cornell University. He is author of 
Economic Crises and the Breakdown of Authoritarian Regimes: Indonesia and 
Malaysia in Comparative Perspective (2009), as well as articles in the American 
Journal of Political Science, British Journal of Political Science, Economics and 
Politics, International Studies Quarterly, World Development, World Politics, and 
other venues. 

Notes 
1. This section draws on an earlier post on my blog, http://tompepinsky.com 

12013/05/16/rural-or-malay-contencling-perspectives-on-ge 13-1/. 
2. That working paper version is available at http://papers.ssm.com/sol3 

/papers.cfm?abstract_id=2395091. Its conclusions were more pointed than the 
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current version. It argued that "for any given parliamentary constituency classi
fied as either rural, semi-urban or urban, voters have a similar voting pattern re
gardless of ethnicity. Therefore, the differences in the voting patterns for BN 
stems from the urbanisation factor instead" (p. 16). 

3. The lo git link function imposes a particular nonlinear functional form on 
the effects of predictor variables. Some readers may not be aware that it, too, is 
an assumption like any other, made for convenience and interpretability rather 
than explicitly grounded in a theory. Thus NRVP's observation that au OLS re
gression assumes linear effects is true, but it is not an argument tout court against 
using OLS rather thau :fractional logit, which replaces this linearity assumption 
with a different assumption about the form that nonlinearity takes. See Aldrich 
aud Nelson (1988, 24-37) for a full discussion. 

4. It is also not the case that (b) logically entails (a). It is possible that dis
tricts with higher Bumiputera population shares have higher BN vote shares for 
reasons other than a pro-BN bias among Bwniputeras. It could be, for example, 
that non-Bumiputera voters unanimously vote for the BN only if they are small 
minorities. Or it could be that Bumiputeras happen to live in rural areas, and 
rural voters vote for the BN. The district-level aggregate patterns cannot resolve 
these competing theories. This problem ofun.covering individual behavior from 
collective behavior is known as the ecological inference problem, and has been 
the subject ofintense study for decades (Kousser 2001). For one provisional at
tempt to solve the ecological inference problem in the context of Malaysia's 
2008 election, see Pepinsky (2009). 

5. Of course, the same is true for additive models as well, but the subtleties 
of interpreting interactive models appear to generate particular challenges in in
terpretation. 

6. One might still wonder about the correlations between district population 
totals (which is one component ofNRVP's measures of ethnic population totals) 
and BN vote share. In separate results, available upon request, I can demonstrate 
that accounting for district population total (either alone or in a triple interaction 
with both ethnicity and district area) has no substautive consequences for infer
ences about ethnicity and urbanization. 

7. This section draws on an earlier post on my blog, http://tompepinsky.com 
· ;2013/05/18/rural-or-maJay-contending-perspectives-on-gel3-2/. 

8. Eric Thompson (2013) uses the term "urban chauvinism" to describe 
some of the interpretations of the results ofGE13 that emphasize an urbau-rural 
divide. I highlight this here as a reminder that nonethnic explanations for GE13 
results are no less subject to normative biases than are explanations that highlight 
patterns in district ethnicity and BN vote share. 

9. Indeed, while NRVP explicitly state that they wish to "identify which of 
the two factors, ethnicity or urbanization, provides a stronger explanation for 
the erosion ofBN's popular votes in GE13," it is not immediately clear how any 
of their statistical analyses actually answer that question. 

10. Results are available from the author upon request. 
11. Results for mixture models and likelihood ratio tests are available upon 

request from the author. 
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Rejoinder: The Authors Respond 
to "Interpreting Ethnicity and 

Urbanization in Malaysia's 
2013 General Election" 

Jason Wei Jian Ng, Gary John Rangel, 
Santha Vaithilingam, and Subramaniam S. Pi/lay 

In this article we respond to Thomas Pepinsky's commentary on our ar
ticle H2013 Malaysian Elections: Ethnic Politics or Urban Wave?" (both 
in this issue). We confirm that both ethnicity and urbanization play im
portant roles in determining the incumbent ruling party's percentage 
vote share in the thirteenth general election. In doing so, we address 
the various econometric issues raised by Pepinsky and clearly explain 
the advantages of our econometric methodology vis-a-vis the OLS 
analysis espoused by Pepinsky. Our main results indicate that Barisan 
Nationa/'s (BN) vote share from Bumiputera voters, regardless of urban
ization levels of the parliamentary constituency, is below the 50 per
cent threshold. This result is surprisingly compensated by the more than 
50 percent support for BN when Chinese voters are a small minority of 
the electorate. We also argue that Pepinsky's statement that Malay vot
ers are predominantly rural voters is inaccurate and provide evidence 
to the contrary. KEYWORDS: Malaysia, thirteenth general election, ethnic 
politics, fractional logit response model, urbanization, rural 

PEPINSKYS COMMENTS AND THE UNDERLYING ARTICLES ON WHICH THEY ARE 

based have become part of an important debate on the role of ethnicity 
in Malaysian elections. The issues raised are both substantive and tech
nical. In this response, we revisit and reconfirm our core empirical find
ings that Bumiputera support for Barisan National (BN) is below 50 
percent regardless of parliamentary seat classification, and Chinese vot
ers' behavior is surprisingly not homogeneous but dependent on whether 
they are small in numbers or make up a substantial proportion of the elec
torate in a particular seat. Chinese voters help tilt the balance in BN's 
favor, especially in rural areas where they make up a small minority of 
the electorate. 
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On the technical front, we do not attempt to answer every issue that 
Pepinsky has raised, but we have done additional analyses to show why 
the fractional log1t methodology is superior to the OLS method. Pepin
sky also ccmmented that our use of the ethnic population total has the ef
fect of changing the research question at hand from the analysis of the 
effect of ethnic composition to ethnic population totals. However, we 
argue that the use of ethnic population totals, in the context of our model 
specification, allows the interpretation of the results to be in terms of rel
atives (or proportions). While it may not be the best way to model eth
nicity, it is a better option to model the data. In addition, we will 
demonstrate how the proportion of ethnic voters as used in Pepinsky's 
model is not able to identify the subtleties in the results unlike our model 
which uses total ethnic population. We follow up with' an in-depth expla~ 
nation of the key contributions of our article and address some of the 
claims made by Pepinsky. 

Summary of Results and Methodology 
Our aim in the article published in this volume on the 2013 Malaysian 
general election (GE13) as to identify which of the two fuctors ethnic
ity or urbanization, provides a stronger explanation for the er~sion of 
BN's popular vote. We do not assume that ethnicity and urbanization are 
mutually exclusive, as argued by Pepinsky, but instead, our analysis al
lows for the interaction of both factors. Our findings suggest that al
though the results of Malaysia's GE13 displayed an ethnic effect, 
complementing Pepinsky's main finding in his commentary, rapid ur
bamzation of the country also played a role in determining the outcome 
of the election. Malaysians across ethnic lines voted overwhelmingly for 
Pakatan Rakyat (PR).in urban areas while support for BN remained rea

. sonably strong in rural areas. Our results therefore do not rule out the 
ethnicity effect. Pepinsky finds that"!. Both district-level ethnic struc
ture and district land area (a proxy for urbanization) predict BN vote 
shares atthe district level. 2. Neither the effect of ethnicity nor that of ur
banization can be reduced to the other. 3. There is no interactive effect be
tween ethnicity and urbanization." 

In short, the differences in results can be attributed to differences in 
the econometric modeling of the data, namely, model specification and 
choice of scaling of ethnic variables. Table 1 summarizes the differences 
in methodology between the two studies. 

When confronted with different models reporting starkly contradict
ing results, how should one determine which of the two models is "cor-
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Table 1 Differences in Econometric Methodology Between Ng et al. 
(2015) and Pepinsky (2015) 

Ng, Rangel, Vaithlilingam, Pillay Pepinsky 

Econometric model Fractional response model Linear OLS 

Independent 
variables 

Model 
specification 

1. EtbniC population totals 
2. Area 
3. Interaction terms between 

ethnic population total and 
Area 

A single econometric model 
containing all four ethnic 
population totals, Area. 
and interaction terms 

1. Ethnic composition 
2. Area 
3. State fixed effects 

Several econometric models 
with each model containing 
only one ethnic population 
composition, state fixed effects, 
subsequently augmented by Area 

reef'? It is helpful to note the popularly cited maxim, "Essentially, all 
models are wrong, but some are useful" (Box and Draper 1987, 424). All 
models are wrong largely because no one ever knows the true model 
specification. The speeified econometric model is a simplified represen
tation of reality. Therefore, the practical question to ask is not which 
model is wrong, but rather, "how wrong do [the models] have to be to not 
be useful?" (Box and Draper 1987, 74). Against this backdrop, we use 
this gniding principle to further justify the choice of our model specifi
cation and variables. 

Fractional Logit or Linear OLS Model? 
Pepinsky casts doubt on the appropriateness and effectiveness of the use 

· of a fractional response logit model in our article, demonstrating that 
"simple ordinary least squares (OLS) regression performs extremely well 
in modeling the relationships between ethnicity, urbanization, and vote 
share, such that employing the fractional logit approach makes no sub
stantive difference to the inferences we draw from the analysis." Pepin
sky subsequently performs empirical analysis to show that the predicted 
vote share, based on his model specifications, is almost identical for both 
OLS and the fractional logit approach. 

The argument above that Pepinsky makes against our use of the frac
tional logit model is an example of the difference in disposition between 
taking either a theory-driven or data-driven approach. While largely sim
ilar, econometrics is predominantly theory driven while statistics tend to 
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be data driven. Therefore, an econometrician develops a model based on 
economic (and other relevant) theories while a statistician may build a 
model after looking at datasets. The econometrician subsequently con
fronts the model with datasets to test the theory. The interested reader 
can refer to Rob Hyndman's blog post1 for interesting insights into the 
differences between the two. In this context, it can be said that our econo
metric model is theory driven while Pepinsky's model is data driven. 

It should be noted that Pepinsky makes the observation that the OLS 
model performs as well as the fractional logit model ex post (i.e., after 
the data have been observed and modeled). On the contrary, the choice 
of the fractional logit model is theory driven-the dependent variable to 
be modeled (vote share) is a proportion quantity known to be restricted 
to an interval between 0 and 1. In other words, the choice of our model 
was dependent on the known nature of the data, and not based on what 
the data reveal. It is along this line of reasoning that probit (and logit) 
models were developed to model binary dependent variables (i.e., vari
ables that take on values of either 0 or 1 ), and to bit models were devel
oped to model comer solution dependent variables (i.e., variables that 
have a population diStribution that is spread out over a large range of 
positive values, but has a pileup at the value 0). These models were de-

. veloped to account for the theoretical nature of the data. 
From a theoretical perspective, the econometric model specified to 

model the proportion of vote share to BN must account for all possibili
ties, including the possibility ofobserving either a O or !. However, in the 
event that the dependent variable does not realize values of either O or 1, 
as per the dataset observed for Malaysia's general election, the fractional 
logit model specified assigns 0 weights to the probability of observing 
these two value bounds in the log-likelihood function. Furthermore, by 

. specifying a fractional logit model, we have not made any a priori as
sumptions on the restricted range of values that the dependent variable 
can take, except that it must be between 0 and !. However, the use of 
OLS to model vote share makes an a priori assumption that the depend
ent variable cannot take on (possible) values of O and 1. Therefore, we 
are of the opinion that it is more prudent to use the fractional logitmodel 
to model proportion data, as compared to the OLS. 

Pepinsky further questions the fractional response model by stating 
that "most political scientists use OLS to model vote shares [because] 
fractional regression methods rarely change substantive conclusions un
less vote shares of zero appear frequently in the data," suggesting that the 
fractional logit model is only useful if a huge number of zero observa
tions is present in the data. Far from it, Papke and Wooldridge (1996, 
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619-632) highlight that the fractional response model can help avoid the 
use of ad hoc transformations to handle data at the extreme values of 0 
or 1-an added benefit of the model. Hence, the fractional response 
model was not designed to merely handle the extreme values of 0 or 1, 
but it has an advantage over earlier methods/models when handling such 
extreme values. Therefore, there is no restriction for the use of the frac
tional response model to be only for cases where there are Os or ls ob
served in the dependent variable. 

Nevertheless, when judging the fractional lo git model against the 
guiding principle of how wrong the model has to be for it to be not use
ful, the above explanations that we have put forth show that the use of 
the fractional logit model is not wrong at all. In fact, Papke and 
Wooldridge (1996, 619-632) argue that the linear regression model is 
not a good model specification if the dependent variable is bounded be
tween 0 and 1, primarily because the effect of any particular explanatory 
variable cannot be constant through the range of the explanatory vari
able. We also reiterate the point in our article that from the theoretical 
perspective, the predicted values from an OLS regression are not guar
anteed to lie in the unit interval, although we note from Pepinsky's em
pirical analysis that none of his predicted values exceed the unit interval. 
However, our earlier explorations and considerations of other model 
specifications that applied OLS did produce predictions that exceeded 
the unit interval.Without going into the details of a particular model 
specification that we considered in early stages of this research, Figures 
1 and 2 show the predicted values of the vote share to BN using OLS 
and fractional lo git, respectively. It is clear that the fractional lo git model 
can help constrain predicted values to be between the unit interval, but 
the OLS cannot. This example has also shown that producing sensible 
predictions is conditional on the model specification, to which we now 
turn our attention. 

Model Specification and Ethnic Variables 
In Pepinsky's article and comment, strong arguments and empirical ev
idence were put forth to question our model specification and the use of 
ethnic population total. In particular, Pepinsky puts forth a strong argu
ment to use ethnic proportions, and to use a model specification that con
siders each of the ethnic variables in turn. Instead of tackling all the 
issues raised from the beginning to the end, we will demonstrate how 
from the outset, Pepinsky's model specification has limitations, there
fore casting doubt on his subsequent analyses. 
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Figure 1 Predicted Vote Share to BN via OLS 
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Figure 2 Predicted Vote Share to BN via Fractional Legit Model 
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Pepinsky has eloquently described the challenges in acco=odating 
for the nature of the ethnic structure in statistical modeling. In short, sta
tistical challenges arise from the fact that this set of compositional data 
faces a constraint whereby the ethnicity population shares must sum to 
one, that is, F Bumi + F Chinese + F Indian + F Others = 1. As an alternative to our 
approach of circumventing this challenge by using ethnic population 
total, Pepinsky proposes, and subsequently applies, "a simple, theoreti
cally appropriate, and statistically sound modeling strategy for testing 
the effects of ethnic population shares on BN vote shares," whereby he 
estimates four separate baseline regressions, with each regression includ
ing the ethnic proportion of one ethnic group only. The baseline model 
he considers is therefore represented as such: 

BN Share= /30+/31 % Ethnicity,+ i5D + s 

where D is a vector of state fixed effects, and s is an error term. Pepin
sky then claims that by doing so, it "preserves the substantive hypothe
sis about the predictive effects of ethnicity on BN votes, violates no 
assumptions about coefficient interpretability due to compositional data 
problems, and can be extended in a straightforward manner to interaction 
models." Pepinsky's claims are true--only if the sample space is in the 
real Euclidean space, which in this case, it is not. 

The Case Against Using Proportions in 
Regression Modeling 
Ethnic proportions are compositional data that are constrained, and the 
components of the composition must sum to a given constant, which in 
our case would be either 1 or 100 percent. Accordingly, this data struc
ture is radically different from that of unconstrained data; statistical meth
ods designed for unconstrained data are therefore inappropriate for 
application to (constrained) compositional data.2 Therefore, the correct 
way to model compositional data is to remove the constraints of the com
positional data via a transformation, 3 perform traditional statistical meth
ods (e.g., OLS) on the transformed vectors, and then transform the results 
back into the original space (Wang et al. 2013). 

Pepinsky sought to offer a simple modeling alternative to remove 
the challenges in dealing with compositional data by including only one 
ethnic proportion variable in his regression model while deliberately ex
cluding the other ethnic proportion variables. However, this approach 
does not remove the constraint on compositional data at all.4 In addition, 
Aitchison (1986), who made huge advances in this area in the 1980s, 
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warns against adopting this approach.' Subsequently, any regression tech
nique that is applied to the original untransformed compositional variable 
may give rise to misleading inferences (Hron, Fil=oser, and Thompson 
2012, 1115-1128). 

The Use of Ethnic Population Total 
In recognizing the correct sample space of compositional data, our ear
lier works attempted to perform the isometric log-ratio transformation 
as per Hron, Filzmoser, and Thompson (2012). However, we decided 
against it because of the following: 

• It would make the article too technical, distracting the reader from 
the political issues at hand. 

• Interpretation of isometric log-ratio transformed variables is diffi
cult, even in linear regression models, thereby making it hard to 
make useful inferences. · 

•No work has been done on how the isometric log-ratio transformation 
can be performed on quadratic variables and for interaction variables. 

In lieu of the above, we decided to go with ethnic population totals 
as our measure of ethnicity, as the sum constraint would at least some
what be removed. However, we acknowledge that this is not the best way 
to model ethnicity, which Pepinsky has correctly and strongly pointed 
out. Nevertheless, in our opinion, it is the better choice to model the data. 

In referring to the guiding principle, again, as to how incorrect the 
model has to be for it to be not useful, we are of the opinion that leaving 
the original compositional variables as they are, while leaving out some 
parts from the regression model, is more incorrect than our approach of 

. using etlmic population totals, which at least attempts to remove the sum 
constraint. Moreover, Pepinsky's inclusion of one ethnic variable in the 
regression, while leaving the rest of the etlmic variables out of the re
gression and effectively moving them into the regression error term, 
raises questions about potential endogeneity and omitted variable biases. 

To address the point raised by Pepinsky-that our use of ethnic pop
ulation totals has the effect of changing the research question at hand 
from the analysis of the effect of ethnic composition to ethnic population 
totals-let us consider the linear population regression function: 

E(yjx) = /30 + /31Bumiputera; + /32 Chinese;+ /33Indians;+ /34 Others; 

where Bumiputera, Chinese, Indians, and Others represent the respective 
number of voters in each of those etlmic groups. Ifwe consider, for ex-
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ample, the coefficient /31, it is interpreted as the expected change in vote 
share to BN from an increase in the number ofBumiputera voters, while 
holding the number of voters in all the other ethnic groups constant. 
Therefore, the interpretation is still, to some extent, in terms ofrelatives 
(or proportions). It is only if the population regression function is pre
sented as 

E(yjx) = /30 + /31 Ethnicity; 

where i = Bumiputera, Chinese, Indians and Others, that Pepinsky will 
then be correct to say that we would have only been examining the effect 
of etlmic population totals. In this case, /31 would be interpreted as the ex
pected change in vote share to BN from an increase in the number ofBu
miputera voters. The latter case would then have been examining the 
effect of ethnic population totals instead. This is, therefore, one of the 
merits of including all four ethnic groups in our model specification. 

To conclude the matter on technical specification issues, the estimation 
of the fractional lo git model and the use of ethnic population totals as vari
ables in our model specification are fully justified. The results are therefore 
credible and are subsequently useful to draw insightful inferences. 

Urbanization and Ethnicity in GE13 Outcome 
Turning to his other co=ents, Pepinsky asserts that "even after decades 
of urbanization, Malay voters still tend to be rural voters." While it is 
true that rural voters in Peninsular Malaysia tend to be Malay voters, the 
converse is not necessarily true. With the rapid rural-urban migration and 
a higher Malay population growth, an increasing proportion of urban vot
ers are Malay voters (Tey 2012). Many urban constituencies, especially 
in the east coast states, Kuala Lumpur and Selangor, have either Malay 
majority or plurality. As this trend continues in the next few decades, the 
Malay/rural versus non-Malay/urban paradigm that has underpinned 
much discussion on Malaysian politics in the past may need to be re
viewed. In fact, a major motivation for our article is to explore the ram
ifications of this trend on voting patterns. 

Table 2 shows the electorai outcome in parliamentary seats that are 
classified as urban by Politweet, and where Malays make up more than 
50 percent of the electorate. 

Of the fourteen parliamentary seats shown, ten were won by PR and 
only four by BN. Ifwe follow Pepinsky's argument to disregard the ur
banization effect and assume that a higher proportion ofBumiputera vot
ers entails a higher proportion of vote share for BN, most of the 
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parliamentary seats in Table 2 should have been won by BN. It is also in
teresting to note that of the four parliamentary seats won by BN, two of 
them (Titiwangsa and Setiawangsa) were won with majorities of less 
than 4 percent of the total number of registered voters. In the case of PR, 
only two (Alor Star and Lembah Pantai) out of the ten parliamentary 
seats won do not exceed the 4 percent threshold. This analysis suggests 
that the urbanization effect in determining election outcomes should not 
be easily discounted. However, as we are using aggregate data in our 
analysis, there are possible outliers that go against the underlying trend. 
Specifically, the other two urban parliamentary seats won by BN with 
large majorities listed in Table 2 are Putrajaya (also highlighted in Pepin
sky's commentary) and Johor Bahm: The Putrajaya parliamentary seat 
encompasses the new administrative capital of Malaysia and Malay vot
ers registered in that constituency are predominantly government civil 
servants. AB for the case of Johor Bahru, BN candidate Datuk Shahrir 
Samad's personal popularity may have played an important role in ensur
ing BN's large majority in this urban constituency. 

Bumiputera Support for BN 
In contrast to Pepinsky's findings whereby a higher proportion ofBumi
putera voters corresponds to a higher predicted mean vote share to BN 
(Pepinsky 2015, Figure 6), our results indicate that Bumiputera support 
for BN ranges from 46 percent for an urban seat to just below the 5 0 per
cent threshold for a rural seat. Bumiputera support remains stable at these 
percentage levels across increasing numbers of total Bumiputera voters, 
irrespective of the seat urbanization classification. We reproduce Figure 
3 in our article as Figure 3 in this reply. 

What is revealing about these results is the fact that even for rural 
seats, the predicted average BN percentage vote share is les.s than 50 per
cent. This finding is surprising, as we had expected rural Bumiputera 
support for the BN to be significantly higher than 50 percent. There are 
two possible factors that may have contributed to the lower than expected 
level of support. First, since we use aggregated data, the support that 
Parti Islam Se-Malaysia (PAS) receives in its traditional stronghold states 
ofKelantan, Terengganu, and Kedah may mask a higher level of support 
that the BN receives in the rest of the rural areas of Peninsular Malaysia. 
It also can be arguably inferred that such levels of support are due to the 
presence of out-of-town Bumiputera voters who return to their respective 
rural constituencies to cast their ballots. These Bumiputera voters work 
in cities located in urban areas and their mindsets are attuned to issues 
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Figure 3 Predicted Vote Share for BN in Urban, Semi-Urban, and 
Rural Constituencies for Varying Numbers of Bumiputera 
Voters 
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that affect urbanites. They may elicit the mentality of"urban chauvinism" 
as espoused by Thompson (2013). In conclusion, we agree with Pepin
sky's view that BN has firm support of the Bumiputera electorate in the 
rural belt. However, we fmd this support to be less than 50 percent, even 
for rural seats. This means that some level of support has to come from 
the Chinese voters, which constitutes the second part of our findings. We 
now elaborate on our findings on rural Chinese voters and also illustrate 
an added advantage· of our econometric model specification. 

Chinese Voters Helped BN Cross the Finish Line 
In our article, we found that Chinese voters voted overwhelmingly for 
PR in urban seats. However, the significant results we would like to 
reiterate are depicted in Figure 4, which is a reproduction of Figure 4 
in our article. It also depicts an added advantage of using total ethric 
population ·rather than ethnic population proportions, as put forth by 
Pepinsky. · 

Figure 4 clearly indicates that Chinese support for BN declines drasc 
tically when the total Chinese voter population rises for all constituency 
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Figure 4 Predicted Vote Share for BN in Urban, Semi-Urban, and 
Rural Constituencies for Varying Numbers of Chinese Voters 1 
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types, with urban constituencies showing the steepest decline. The sur
prising result is the level of Chinese voter support for BN when their 
numbers are small. Support for BN is around 54 to 57 percent when their 
numbers are around 5,000. This support is crucial for BN because Burni
putera support is slightly less than 50 percent, even in rural areas, as we 
have shown. These Chinese voters essentially helped BN cross the fin
ish line. If we had used the proportion of ethnic voters, as argued by 
Pepinsky, we would not have uncovered this new contribution to the 

Malaysian politics literature. 

Conclusion 
We have clarified that although our initial intent was to find which vari
able, ethnicity or urbanization; was the dominant factor in explaining the 
thirteenth Malaysian general election, our results have shown that both 
variables are important in determining BN vote share. We do not take a 
"horserace" perspective, as put forth by Pepinsky, but rather have shown 
that both variables operate in unison, with the Chinese-Urbanization fac
tor being a dominant influence on vote share to BN. We have also ar-
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gued that Malay voters need not be predominantly rural. The economet
ric methodology we have used in our article breaks new ground toward 
contributing to the vast literature on Malaysian politics. The surprising 
results on Burniputera and Chinese voters' support for BN in rural areas 
shed new insights on voter behavior that could never have been uncov
ered by OLS methodology. Much more can be done to improve our mod
eling of Malaysian voters' behavior. Future research should incm:porate 
control state variables, as per Pepinsky's analysis. 

Future work at the micro level can be directed at explaining the ob
served behavior of Chinese voters when they make up a small minority 
of the electorate in any particular seat. Reliance on the government may 
be an important contributing factor. However, more research needs to be 
done to understand the motivations for this behavior. 

Our results present a working hypothesis that can be answered only 
in the definitive if we look at micro-level data: looking at the voting pat
terns in individual voting streams across voting districts that are catego
rized as urban, semi-urban, or rural. However, comparing those who 
actually vote against the electoral roll to determine ethnicity is indeed 
an impossible task for any social scientist, given that ethnicity is not 
listed for each voter on the electoral roll. The approach taken in our orig
inal article seems to be the better option. Other data on the electoral roll 
can open up more avenues for research within the context of Malaysian 
politics. Electoral rolls provide information on the age and gender of the 
voter. Future research can tap these data to examine the voting patterns 
of women as well as the voting patterns of various age cohorts (see, for 
example, Khor 2014, 89-121). 

Notes 
1. http://robjhyndlnan.com/hyndsight/statistics-vs-econometrics/. 
2. The sample space that compositional data occupy is referred to as the 

"Aitchison geometry on the simplex" (Hren, Filzmoser, and Thompson 2012, 
1116). In contrast, unconstrained data are associated with the real Euclidean sam
ple space. In particular, there is a nonlinear relation between the Euclidean space 
and the Aitchison geome.try, therefore making it inappropriate for standard sta
tistical methods designed for unconstrained data to be applied directly to con
strained compositional data. 

3. Some of the transformations developed over the decades include the ad
ditive log-ratio transformation, the centered log-ratio transformation, and the 
isometric log-ratio transformation. · 

4. The one ethnic proportion variable that remains in the model is still not 
in the Euclidean space. 
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5. Aitchison classifies those who opt for the nontreatment of compositional 
variables as "wishful thinkers." In particular, Aitchison (n.d., Ill) says, "No 
problem exists (Gower 1987) or, at worst, it is some esoteric mathematical sta
tistical curiosity which has not worried our predecessors and so should not worry 
us. Let us continue to calculate and interpret correlations of raw components. 
After all if we omit one of the parts the constant-sll111: constraint no longer ap
plies. Someday, somehow, what we are doing will be sho-wn by someone to have 
been correct all the time." 
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