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In this article we respond to Thomas Pepinsky's commentary on our ar-
ticle "2013 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
National'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

PEPINSKY'S 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 ofparliamentary 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 ofthe 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 fractionallogit methodology is superior to the OLS method. Pepin-
sky also commented that our use ofthe 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 ofethnic population totals, in the context ofour model
specification, allows the interpretation ofthe results to be in terms ofrel-
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 (GEI3) as to identify which of the two factors, ethnic-
ity or urbanization, provides a stronger explanation for the erosion 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 GEI3 displayed an ethnic effect,
complementing Pepinsky's main finding in his commentary, rapid ur-
banization of the country also played a role in determining the outcome
ofthe 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 "1. Both district-level ethnic struc-
ture and district land area (a proxy for urbanization) predict BN vote
shares at the district level. 2. Neither the effect ofethnicity nor that ofur-
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 ofethnic 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

Independent
variables

Model
specification

Fractional response model

I. Ethnic 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

Linear OLS

I. 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

rect"? 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 specified 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 guiding 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 fractionallogit approach.

The argument above that Pepinsky makes against our use ofthe frac-
tionallogit model is an example ofthe 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 post' 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 fractionallogit 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 tobit 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 0 or 1. However, in the
event that the dependent variable does not realize values of either 0 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 1. 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 0 and 1. Therefore, we
are of the opinion that it is more prudent to use the fractionallogit model
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 ofzero 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 I-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 1s ob-
served in the dependent variable.

Nevertheless, when judging the fractionallogit model against the
guiding principle ofhow 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 ofany 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 ofhis 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 logit, respectively. It is clear that the fractionallogit 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
tum 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 tum. 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 Logit Model
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Pepinsky has eloquently described the challenges in accommodating
for the nature ofthe 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, FBumi + FChinese + FIndian + FOthers = 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, + ~D + e

where D is a vector of state fixed effects, and e 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 ofunconstrained data; statistical meth-
ods designed for unconstrained data are therefore inappropriate for
application to (constrained) compositional data.' Therefore, the correct
way to model compositional data is to remove the constraints ofthe com-
positional data via a transformation,' 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."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 untransfonned compositional variable
may give rise to misleading inferences (Hron, Filzmoser, 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 ethnic 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 ethnic 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 ofethnic pop-
ulation totals has the effect of changing the research question at hand
from the analysis of the effect ofethnic composition to ethnic population
totals-let us consider the linear population regression function:

E(Ylx) = Po + PI Bumiputera, + P2 Chinese, + P3 Indians, + P4 Others,

where Bumiputera, Chinese, Indians, and Others represent the respective
number of voters in each of those ethnic groups. Ifwe consider, for ex-
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ample, the coefficient PI' 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 of relatives
(or proportions). It is only if the population regression function is pre-
sented as

E(Ylx) == Po +PI 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
ofethnic population totals. In this case, PI 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
ofthe fractionallogit model and the use ofethnic 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 comments, 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 ofurban 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 electoral 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 ofregistered voters. In the case ofPR,
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 Bahru. The Putrajaya parliamentary seat
encompasses the new administrative capital ofMalaysia and Malay vot-
ers registered in that constituency are predominantly government civil
servants. As 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 50 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 less 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 ofsupport
that the BN receives in the rest of the rural areas ofPeninsular Malaysia.
It also can be arguably inferred that such levels of support are due to the
presence ofout-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 find 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 ofour 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 ethnic
population rather than ethnic population proportions, as put forth by
Pepinsky.

Figure 4 clearly indicates that Chinese support for BN declines dras-
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

~-t------------------------

~-t-------'-:-:~~-----------------

e
C'j

..c
00

~
~~-+----------~..,..---~-~",,-:----------

"'0
(1)

U
~
~
~~+---------------~---"""'::""'or-----

C"!-+----------------------.....:...:.....-
o 2 3 4 5 6

No. of Chinese voters (10,000s)

1_"_"'_"'_""_··· ~::~ ----- Semi-urban

7 8

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 Bumi-
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 Bumiputera 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 incorporate
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 ifwe 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://robjhyndman.com/hyndsight/statistics-vs-econometrics/.
2. The sample space that compositional data occupy is referred to as the

"Aitchison geometry on the simplex" (Hron, 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 geometry, 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 ofcompositional
variables as "wishful thinkers." In particular, Aitchison (n.d., 111) 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-sum constraint no longer ap-
plies. Someday, somehow, what we are doing will be shown by someone to have
been correct all the time."
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