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Socio-Demographic Determinants of Gambling Participation and

Expenditures: Evidence from Malaysia

Abstract
Objective: This study exanjines the socio-demographic factors affecting household participation

decisions and expenditures|on gambling in Malaysia.

Methods: Heckman samplg selection analysis is applied to Malaysian Household Expenditure
Survey 2005/06 data. Marginal effects on probability, conditional mean and unconditional mean

of socio-demographic detetminants are calculated.

Results: Chinese have higher gambling probabilities and expenditures than Indians or other

races. While education redpces and age increases the likelihood and expenditures of gambling

amongst Chinese, these effects are non-extant for Indians and those of other races. Households
with higher income and those headed by males are more likely to partake and have higher
expenditures in gambling for all races. Finally, Chinese and Indian with white-collar occupations

have lower gambling likelfhoods and unconditional expenditures than their blue-collar cohorts.

Conclusion: Policies to curb gambling activities in Malaysia can be specifically targeted at those
more likely to participate gnd spend more in gambling (Chinese, affluent, male-headed, younger

and non-white collar housgholds).




Gambling is considered one of the favorite past times amongst Malaysians, particularly
amongst the non-Muslims. Such is the penchant for gambling in Malaysia that the country ranks
second worldwide in terms of lottery sales as a percentage of Gross Domestic Product (2.81%) in
1997 (Garrett 2001). This is further evidenced by the fact that the legalized gambling industry
grew by more than 121% from US$1.4 billion in 1991 to US$3.1 billion in 2003. It was also
estimated that between US$1.7 billion to US$4.3 billion was transferred into illegal underground
betting during the same periods (Richardson, 1992; John and Chelvi, 2004). In addition, gaming
tax revenues have also resulted in more than US$1.8 billion collected between 2001 and 2004
(Bernama, 2005), despite the notion that the Malaysian government does not formally endorse

gambling as its official Muslim religion forbids any form of gambling activities.

Notwithstanding its considerable economic significance and accompanying public
revenues, the gambling industry is also often besieged by undesirable social problems. Although
no formal study has been conducted in Malaysia that enumerates its social costs, local news
reports have often linked disordered gambling behavior to social problems including debt to loan
sharks, embezzlement, bankruptcies, incarceration, and relationship or family breakdowns.
Studies conducted overseas have also suggested gambling-related problems such as its effect on
low-income individuals, alcohol abuse, depression and suicide, health and mental problems, and

loss of time from work or study (NGISCR 1999; Worthington et al., 2003).

Despite its upward growth trend, tremendous economic significance, and negative social
effects, an extensive review of the literature indicates that although much attention have been
historically devoted to the supply side issues of gambling, such as curbing illegal gambling,
forming legislative regulations, taxation, and improving enforcement effectiveness, perspectives

from the demand side of gambling have remained largely neglected. Although there exists
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- (Heckman, 1979), also known as type 2 Tobit model (Amemiya, 1985 pp. 385-387).
Suppressing observation subscript, the model is characterized as

logy =x'B+v if Za+u>0
y=0 if Za+u<0,

(1)
where y is the dependent variable, x and z are vectors of explanatory variables, £ and « are
conformable vectors of parameters, and the error terms u and v are distributed as bivariate
normal with zero means, standard deviations 1 and o, and correlation p. The logarithmic
transformation on the dependent variables y is a variance-stabilizing transformation which helps
bring the error terms in conformity with homoscedasticity and normality; it also facilitates
nonlinear estimation for the current application. The standard deviation of u is not identified and
therefore is set at unity because the selection outcomes are observed as binary. The model can be
estimated by maximizing the sample likelihood function as described in Amemiya (1985, p.
386), with an additional Jacobian of transformation term ™' (from log y to y) for the non-limit
observations. The model (1) reduces to the two-part model when the errors are independent (p =
0), in which case the log-likelihood function is separable in parameters « and [f,0]’ and therefore
estimation can be broken down to a probit model (to estimate a) using the whole sample and a
linear regression of log y on x (to estimate 3 and ¢) using only the non-limit observations.

There is continued interest in the marginal effects calculation in the sample selection
model. In applications of log-transformed sample selection models, marginal effects were often
calculated by differentiating the logarithm of the conditional mean of the dependent variable
(e.g., Hoffiman and Kassouf, 2005; Cheng and Capps, 1988). Yen and Rosinski (2008) showed
that such approximation can lead to substantial errors, and derived the conditional mean of the

dependent variable and marginal effect formulas for a log-transformed sample selection model as

E(y|ly>0)=exp(x'B+0*/2)D(z'a+ pc)/®(zx). ()
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The data set used i]? this study came from the Malaysian Household Expenditure Survey

2004/05 collected by the O
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epartment of Statistics of Malaysia. This data set is the most recent of
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" expenditures during the survey period are 791 Chinese (24.72%), 113 Indians (13.95%), and 126
households of other races (5.98%). The small proportions of households participating in

gambling suggest that it is important to accommodate for zero observations in the expenditure.

The Variables

Given the lack of domestic empirical research on the subject, the selection of variables
likely to affect household decisions and expenditures on gambling relies ;)n the previous studies
by Vong (2004), Worthington et al. (2003), Sawkins and Dickie (2002); Welte et al. (2002),
Breen et al. (2002), Hing and Breen (2001), Niffenegger and Muuka (2001), McNeilly and Burke
(2000), Coups.et al. (1998), and Stranahan and Borg (1998a, 1998b). The folloWing socio-
demographic characteristics are therefore hypothesized to influence the probability and amount
of expenditures on gambling in Malaysia: (1) ethnicity/race, (2) education level, (3) occupation
type, (4) location of residence, (5) household size, (6) gender of household head, (7) grdss
monthly household income, and (8) age of household head (Tablé 1).

[Table 1 about here]

Studies by Scott and Garen (1994), Stranahan and Borg (1998a, 1998b) and Welte et al.
(2002) suggest that ethnicity/race be included to allow for the possibility of cultural and taste
differences to influence gambling expenditures. As most of these previous studies compare
Caucasians, African Americans, Hispanics, and Asians in their ethnicity/race categories, the
unique racial composition in Malaysia allows a comparison of three distinct races (Chinese,
Indian and others who are of native descent) and culture to influence gambling behavior. In the

current study, respondents are segregated into CHINESE (base group), INDIAN, and OTHER races to
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Another variable found to influence participation decisions and amount of expenditures
on gambling is regional or location differences. Presumably, urban households could have a
higher tendency to gamble compared to rural households because gambling spots, such as horse
racing clubs, internet gambling cafes, and lottery ticket outlets are primarily within easy access
in the urban areas. Nevertheless, there is also the possibility that rural households may tend to
gamble more, especially illegally, as it may be their only form of entertainment compared to the
various entertainment alternatives amongst urban households. However, Scott and Garen (1994)
and Clotfelter and Cook (1987) noted that location does not significantly affect lottery
participation. In this study, a dummy variable is assigned a value of 1 for urban households and a
value of 0 for rural households. The expected relationship between this variable and household
decisions and amount of expenditures on gambling will be ascertained.

Household size, represented by the number of persons living in a household, is also
included in the current study to examine its effect on the probability of participation and its
magnitude of expenditures on gambling. Worthington et al. (2003) and Layton and Worthington
(1999) noted that household size had a negative effect on lottery play, whereby larger size
households were less likely to gamble compared to smaller size households. One possible
explanation is that an increase in household size may generally induce a proportional increase in
household expenditures, especially on basic necessities. Therefore, households with more family
members are hypothesized to be less likely to spend on gambling, with the assumption that
gambling is not a necessity. Sawkins and Dickie (2002) also suggested that the effect of marriage
or cohabitation may have a negative effect on expenditure levels arhongst the sub-sample of
thosé who gamble. As such, the relationships between household size and the likelihood of

gambling participation and expenditure levels are both expected to be negative in this study.
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- hypothesized relationship between household income on gambling participation decisions and
expenditure patterns will be further examined in the current study.

Finally, AGE of the household head and age groups denoting younger (AGE15-30),
middle-age (AGE31-56) and retiree (AGE > 57) households are used in the current model with
the assumption that differences in age and life-cycle patterns lead to variations in préferences and
expenditure patterns for gambling activities. Since younger and older individuals are assumed to
have differences in lifestyles and risk perceptions, those in different age groups may have
differential impacts on the likelihood to gamble or the amount of expenditure spent. For
example, Worthington et al. (2003) and Sawkins and Dickie (2002) found that age had a positive
and significant effect on the probability of gambling as well as gambling expenditures. A likely
rationalization is that gambling may be a social activity for the older households, especially for
retired households who may have more time to engage in leisure activities. On the other hand,
other studies have found that gambling participation rate declines with age (Welte et al. 2002;
Breen, Hing and Weeks, 2002; Niffenegger and Muuka, 2001; Scott and Garen, 1994).
Presumably, younger adults may have a more risk seeking attitude compared to older
individuals. As such, younger individuals are more likely to participate in gambling activities to
feed their needs for fun and excitement. Vong (2004) specifically noted that households between
26-45 years old with stable earnings and disposable income tend to gamble more as they
consider gambling as a form of entertainment. Therefore, the respective relationships between
the different age groups and household expenditures on gambling could yet be either positive or

negative in the current study.
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Characteristics of Survey Respondents

Descriptive statisti¢s in the statistical model are briefly presented in Table 1, while a
more comprehensive discussion can be obtained upon request. The average household
expenditures on gaming arhount to RM15.42 for the overall sample compared to RM91.56
amongst participating hougeholds. Within the entire sample, the average education attainment of
the household head is slightly more than 8 years of formal education (at least high school

education) and the average household size is 4.

In terms of ethnicity, 52% of the total samples are Chinese, Witﬁ about 13% Indians and
34% of other races. It is acknowledged that this racial composition overstates the actual ethnic
composition of the Malaysian population, whereby Malays (57%), Chinese (23%), and Indian
(6%) form the main ethnic|groups, while about 15% are dispersed amongst those of various other
races. Meanwhile, it is noteworthy that a relatively large proportion of Malaysian Chinese
households (24.72%) gamble compared to Indians (13.95%) and those of other races (5.98%).
However, this phenomenon is not surprising considering the well-documented high rates of
gambling attributed to ethnic Chinese worldwide, especially among males, in anecdotal accounts
and empirical reports (Clark, King and Laylim, 1990; Fisher, 2000; Raylu and Oei, 2004;

Papineau, 2005).

With 26% of the toftal sample classified as having white-collar occupations, these
households have an average monthly income of about RM3,065. About 79% of the sample
resides in urban areas, with 84% being headed by male household heads. The average age of the
household head is about 47 years. About 12% of the samples are in the younger age group
between 15-30 years old; $5% in the middle age group between 31-56 years old; and 23% are

retirees in the 57 years and above age group (Table 1).




12

- Estimation Results

The model was estimated by the method of maximum likelihood (ML) described above.
According to ML results for all samples (Table 2), the error correlation coefficients (p) are all
significant at the 1% level of significance. Statistical insignificance of the error correlation would
have suggested lack of endogenous sample selectivity and use of the two-part model discussed
above.

Our empirical strategy includes first testing for the appropriateness of the use of a pooled
sample versus stratified samples by ethnicity. Denote the maximum log-likelihoods for the

Chinese, Indian, Others and pooled samples as log L., log L;,log L, and log L, with

corresponding numbers of parameters %, ki, k, and &, respectivel—y. Then the test statistic
LR =2(logL, +logL; +log L, —logL p) is z* -distributed with &, + k; + &, - k, degrees of

freedom (df). From the separate- and pooled sample ML results (Tables 2 & 3), the hypothesis of
equal parameters across ethnic groups is rejected (LR = 84.75, df = 40, p-value < 0.00005),
suggesting possible analysis by segmented samples. One other empirical issue in the estimation
was the choice of regressors. As in other sample selection models, use of exclusion conditions
can be useful in identifying the model parameters. While there is no a priori exclusion conditions
for the current sample, our empirical approach is to use an age variable and its square (to capture
the nonlinear relationship between age and gambling probability) in the selection equation and
two age category variables in the level equation. Use of such different sets of variables in the two
equations guarantees that the model identification conditions are met.
[Tables 2 & 3 about here]
With the separate equations to accommodate sample selection and level, and with the

logarithmic transformation in the dependent variable, the effects of explanatory variables on the
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penditures are non-trivial. To further explore the effects of explanatory
marginal effects of these variables according to the procedure

entiating Equations (2), (3) and (4)). The results are presented in Table

4 for the pooled sample and Table 5 for the stratified sample by ethnicity. The effects of binary

explanatory variables on tlTe probability (2), conditional level (3) and unconditional level (4) are

evaluated by simulating a

finite change (e.g., from 0 to 1) in each variable, ceteris paribus. For

statistical inference, standard errors of all marginal effects are calculated using the delta method

(Greene, 2007).

Pooled Sample

The marginal effed
statistically significant and
additional year of educatid
gaming by 0.6% (Table 4)
(1998), Stranahan and Bot
significant impact in redug

The results based
income is statistically sign
additional RM1000 increa,
gambling activities decrea,

Indian households
to gamble compared to Ch

5.2% less likely to partakd

[Tables 4 & 5 about here]

ts from the pooled sample indicate that education levels are
negatively associated with the probability of gambling as an

n possessed by the household head decreases the probability of
Conforming to the findings of Scott and Garen (1994), Coups et al.
g (1998a, 1998b) and Vong (2004), this implies that schooling has a
ing the likelihood of gambling amongst households in Malaysia.

n the marginal effects from the pooled sample also indicate that
ificant and the probability of gambling increases by 2.9% for each

se in household income. In addition, the probability of participating in
ses by 0.8% for every additional family member in the household.
and those of other races are 11.0% and 19.4%, respectively, less likely
inese. Furthermore, households with white-collar occupations are

in gambling vices compared to their blue-collar counterparts; urban
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~ households have a 2.8% higher probability of spending on gambling compared to their rural
counterparts; and the probability of wagering is 9.6% higher for households headed by males
compared to those with female household heads.

While education is not statistically significant on the expenditures of current gamblers, its
impact is evident on the unconditional levels of gambling as an additional year of education
significantly decreases unconditional expenditure level by RM0.57. A RM1000 increase in
income increases the conditiohal level of spending by RM16.24 and the unconditional level by
RM4.16. An additional member in the family decreases unconditional gambling expenditure by
RMO0.49.

In addition, each 10-year increase in age of the household head initiates increases in
conditional and unconditional expenditure levels by RM12.33 and RM3.72, respectively. This
coincides with the findings of Sawkins and Dickie (2002) and Worthington et al. (2003) that
older households are spending more on gambling expenditures compared to their younger
counterparts.

Amongst those who wager, Indian households spend RM38.03 less while those of other
races spend RM54.52 less compared to Chinese households. Overall, in terms of unconditional
expenditures, Indian and those of other races spend RM17.05 and RM23.62 less respectively
than Chinese households. Contrary to a priori expectations, white-collar households spend about
RM4.00 less in unconditional gambling expenditures than their blue-collar cohorts. However,
being in an urban area decreases gambling expenditures amongst existing gamblers by RM25.86,
Finally, households headed by males have higher conditional (RM18.71) and unconditional
(RM9.08) gambling expenditures compared to those led by females. It is interesting to note that

age does not have any statistically significant impact on expenditure levels of gambling.
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By Ethnic Groups

To further examine|the marginal éffects of the explanatory variables on household
gambling expenditures, thq sample is segregated into the three other ethnic groups in Malaysia
(Chinese, Indian, Others) Hesides the Malay majority. However, the negative impact of education
on the probability (1.1%) 1nd both conditional (RM3.12) and unconditional levels (RM1.75) of
gambling is only evident for Chinese households. Except for a minor effect of lowering the
probability (0.2%) of gambling within those of other races, the impact of education is not
statistically significant (Taple 5).

The marginal effects of income by ethnic groups indicate that income is statistically
significant and positively gssociated with the probability of gambling for all races. However, the
magnitude is fairly small, with each additional RM 1000 in household income increasing the
probability of gambling by 3.9%, 2.4% and 2.5% amongst Chinese, Indian and other race
households, respectively. The results also show that based on ethnic considerations, age is
directly related to the probability of gambling only amongst Chinese households, with each
additional 10 years increasing its likelihood to gamble by 7.1%. Having a white-collar
occupation lowers the probability of punting amongst Chinese (7.0%), and Indian (9.5%) ethnic
households. Residing in an urban locality significantly lowers the probability of gambling for
only those of other races (4.6%) compared to their rural counterparts. Meanwhile, Chinese
(13.1%), Indian (11.7%) and other race (3.9%) households led by males are more likely to
gamble than those with female household heads.

The results also suggest that amongst households with gambling expenses, an increase of
RM1000 in income leads fo statistically significant and higher expenditure levels for other race

households (RM16.63) compared to those of Chinese (RM21.56) descent. Income levels are also
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- statistically significant in determining unconditional levels of gambling by Chinese (RM8.79),
Indian (RM2.07) and other (RM1.51) race households. For every 10-year increase in the age of
the household head, Chinese households increase their conditional (RM32.09) and unconditional
(RM14.33) expenditures accordingly.

White-collar workers have lower unconditional levels of expenditures than blue-collar
workers among Chinese (RM7.67) and other Indian (RM6.01) households. Amongst gamblers,
urban Chinese have lower levels of expenditures (RM43.67) compared to their rural
counterparts. On the other hand, urban Chinese (RM15.70) have lower unconditional gambling
expenditures while those of other races (RM1.21) have higher unconditional expenditures
compared to their rural cohorts. Within the sample of gamblers, Indians (RM37.19) and other
race (RM20.04) households with male heads spend more on gambling compared fo those with
female household heads. Overall, in contrast to a female-headed household, having a male
household head increases the level of gambling expenditures of Chinese (RM17.03), Indian
(RM9.93) and other race (RM2.25) households.

Finally, although households of other races in the younger age group (between 15-30
years) have lower conditional (RM18.51) and unconditional (RM1.13) levels of wagering
expenditures, retired households of other races have higher conditional (RM80.47) and
unconditional (RM4.90) levels of gambling expenditures compared to their middle-age (between

31-56 years) counterparts.

Concluding Remarks
Although previous studies on the demand for gambling exist, no other study has

evaluated the socio-demographic factors influencing gambling participation and expenditure
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1g Heckman’s sample selection model to address the statistical issue
enditures, our results suggest that while education has a significant
jihood of gambling and levels of expenditures amongst Chinese
effect is not as evident for Indians and those of other races.

rional year of education decreases the probability of gambling of a

Chinese household by aboyit 1.1%, its effect is only 0.2% for those of other races and not
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income has a statistically s
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spurring the likelihood to ¢

households, its effect is no:
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occupation significantly lowers the probability and unconditional effects on gambling for
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Malaysia, the findings in d
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target intervention initiatiy
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groups. Finally, households headed by males are more likely to
ntly more compared to those managed by females.

s been identified as one of the main sources of social problems in

ur study can be used as a guide in designing public policies or

natic gamblers in Malaysia. First, the government authorities could

es toward those found specifically to be more vulnerable to gambling

Chinese ethnicity, younger age groups, more affluent, non-white

iseholds headed by males. Second, although educational programs to

ay have limited effects on Indian and other groups, the focus on

pe toward the less educated. For instance, warnings regarding the

ling, as well as the odds where feasible, could be mandatorily posted in
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" (although not limited to) Chinese language at prominent locations in all gambling facilities.
Third, as gambling expenditures increase in tandem with income of gamblers across all races,
further increases in excise taxes could be a justifiable public policy to discourage participation as
well as to raise tax revenues. Such monies could be channeled towards the creation of a fund for

the development and support of specific problem gambling research or treatment programs.

Our study represents one of the first attempts at definitively and econometrically
determining the socio-demographic factors affecting the likelihood of and expenditures on
gambling among Malaysian households. With data availability, future studies should replicate
our analysis using individual-level gambling expenditure or consumption data and also with
longitﬁdinal panel data to aésess the robustness of our findings. While not the foéus of the
current study, longitudinal studies can also focus on analyzing and assessing the effectiveness of
anti-gambling laws that have been implemented in Malaysia as well as the specific externalities

that would further justify making gambling a public welfare and policy issue.
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TABLE 1
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* Variable Definitions and Sample Statistics: Segmented Samples by Ethnic Groups and Pooled Sample

Sample Means

Variables Definitions Chinese Indian Others Pooled
Household (HH) gambling expenditure
EXPENDITURE (RM/mth) (dependent variable) 25.66 7.57 2.88 15.42

Participating HH (n = 1,030)

Continuous Explanatory Variables
Ebuc Years of formal education of HH head

INCOME x107 Gross monthly HH income (in RM)

HH size Total number of family members in HH

AGE+10 - Age of HH head (in years)
Binary Explanatory Variables (ves = 1; no = ()

WHITE-COLLAR  HH head is a white-collar worker

(87.30) (30.12) (22.60) (66.33)
103.80 5427 48.15 91.56
(150.79) (63.22) (80.07) (138.45)

861 878 694 806
(4.74) (4.64) (489) (4.85)
3681.30 3059.91 2132.82 3065.65

"(3167.8) (2547.0) (2683.1) (3014.0)

395 432 435 414
(1.99)  (2.06) (244) (2.17)
49.99 4732 4130  46.64
(13.53) (13.23) (13.10) (13.92)

0.31 0.26 0.17 0.26

(0.46) (0.44) (037) (0.44)
URBAN HH resides in an urban area 0.87 0.81 0.65 0.79
(0.34) (0.39) (048) (041)
MALE HH head is male 0.85 0.83 0.82 0.84
(0.36) (0.37) (0.38) (0.37)
AGE 15-30 HH head between 15-30 yrs. old 0.07 0.09 0.22 0.12
(0.25) (0.28) (0.41) (0.33)
AGE 31-56 HH head between 31-56 yrs. old (reference) 0.63 0.68 0.65 0.65
(0.48) (0.47) (0.48) (048
AGE>57 HH head is > 57 years old 0.30 0.23 0.13 0.23
(0.46) (0.42) (0.34) (0.42)

Source: Compiled from Malaysian Household Expenditure Survey 2004/05 (Department of Statistics

Malaysia, 2005).

* Standard deviations in parentheses



TABLE 2
ML Estination of Sample Selection Model: Pooled Sample

Variable Selection Level
CONSTANT —1.208*** 5.901%**
(0.212) (0.445)
INDIAN —0.386%** 0.068
(0.060) (0.156)
OTHER —0.847*** 0.430%*
(0.057) (0.218)
Epuc —0.028*** 0.023
(0.005) (0.015)
WHITE-COLLAR —0.221%** 0.299**
(0.055) .(0.132)
INCOME x 107 0.128%%* 0.072
(0.024) (0.065)
INCOME? x 107 —0.006%** —0.001
(0.002) (0.004)
URBAN 0.115%* —0.478%**
(0.056) (0.130)
HH s1zg —0.034%*** 0.048*
(0.011) (0.029)
MALE 0.452%%* -0.365%*
(0.063) (0.186)
AGE =+ 10 0.136
(0.085)
AGE* + 100 —0.020%*
(0.009)
AGE15-30 —-0.148
(0.153)
AGE > 57 0.159
(0.107)
G 1.892%**
(0.159)
o —0.856%**
(0.051)
Log likelihood -8054.442

Note: Robust standard ery

10%.

ors in parentheses. Levels of significance: *** = 1%, ** = 5%, * =
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TABLE 3

ML Estimation of Sample Selection Model by Ethnic Groups

Chinese Indian
Variable Selection Level Selection Level Selection Level
CONSTANT —1.195%** 6.016*** —2.254%** 4.894%** —1.955%** 7.083
(0.273) (0.491) (0.691) (1.224) (0.422) (4.556)
Ebuc —0.034%** 0.019 -0.019 0.063* —0.019* 0.060
(0.007) (0.018) (0.016) (0.034) (0.011) (0.039)
WHITE-COLLAR —0.215%%** 0.320%* —0.441*** 0.432 -0.055 0.032
(0.064) (0.151) (0.165) (0.395) (0.130) (0.366)
INCOME x 1073 0.124*** 0.043 0.119%* 0.018 0.253%%* 0.119
(0.026) 0.077) (0.070) (0.176) (0.058) (0.239)
INCOME? x 107 —0.005** 0.000 —0.007 -0.002 —0.019%** 0.001
(0.002) (0.005) (0.006) (0.013) (0.005) (0.024)
URBAN —0.077 —0.234 0.202 -0.471 0.427%** -0.995
(0.073) (0.162) (0.159) (0.330) (0.113) (0.606)
HH size —0.046** 0.082 -0.023 0.059 -0.019 —0.052
(0.015) (0.034) (0.032) (0.070) (0.021) (0.072)
MALE 0.438*** —0.524*** 0.604*** 0,109 0.398*** —0.034
(0.076) (0.201) (0.195) (0.607) (0.151) (0.924)
AGE+ 10 0.227** 0.399 -0.116
(0.105) (0.264) (0.215)
AGE? =+ 100 —0.027%** —0.055* 0.003
(0.010) (0.027) (0.025)
AGE 15-30 0.174 —0.364 -0.691
(0.207) (0.337) (0.483)
AGE = 57 0.043 0.673* 1.154%*%*
(0.119) (0.395) (0.388)
c 2.000%** 1.662%** 2.072
(0.193) (0.352) (1.335)
p —0.887%** —0.856%** ~0.920%**
(0.052) (0.116) (0.213)
Log likelihood -6123.249 —864.161 —1024.660

Note: Robust standard errors in parentheses. Levels of significance: *** = 1%, ** = 5%, * = 10%.
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TABLE 4
Marginal Effects of Explanatory Variables: Pooled Sample

Variable Probability Cond. level Uncond. level
Continuous Explanatory Variables
Epuc —0.006*** -1.105 —0.568***
(0.001) (0.739) (0.133)
INCOME x 107 0.029%** 16.244%** 4.163***
(0.005) (3.817) (0.740)
HH size —0.008*** 0.019 —0.487*
(0.003) (1.548) (0.274)
AGE +10 (0.031) 12.330%* 3.720*
: (0.019) - (7.568) (2.291)
Binary Explanatory Variables
INDIAN —0.110%** —38.026*** —17.045%**
(0.015) (8.347) (2.154)
OTHER —0.194%** —54.522%** ~23.621***
(0.011) (7.680) (1.958)
WHITE-COLLAR —0.052%** -0.951 —3.997%%*
(0.012) (7.870) (1.562)
URBAN 0.028%* —25.860%** -1.795
(0.013) (9.815) (1.886)
MALE 0.096%** 18.713** 9.082%**
(0.011) (8.297) (1.253)
AGE 15-30 —-10.049 -1.659
(9.775) (1.603)
AGE 257 12.594 2.079
(8.904) (1.479)

Note: Asymptotic standarld errors in parentheses.

10%.

Levels of significance: *** = 1%, ** = 5%, * =



Marginal Effects of Explanatory Variables by Ethnic Groups

TABLE 5

Chinese Indian Others
Variable Pr.o}a- Cond. Uncond. Prob- Cond. Uncond. Prob- Cond. Uncond.
ability level level ability level level ability level level
Continuous Explanatory Variables
Ebpuc —0.011*%**  _3.120%*  —1.750***  —0.004 1.824 0.048 —0.002* 0.797 -0.019
(0.002) (1.244) (0.369) (0.003) (1.443) (0.246) (0.001) (1.226) (0.056)
INCOME x 107 0.039%**  21.557**%* 8.791%** 0.024* 7.634 2.071%* 0.025%**  16.626* 1.512%**
(0.008) (6.073) (1.834) (0.014) (7.314) (1.192) (0.005) (8.508) (0.369)
HH size —0.014%**  1.161 —-1.069 —0.005 1.411 —0.038 -0.002 ~2.496 —0.170*
(0.005) (2.623) (0.781) (0.007) (2.482) (0.414) (0.002) (1.714) (0.100)
AGE + 10 0.071**  32.085%* 14.328*%* 0.082 22.828 6.591 —0.011 -5.994 —0.617
(0.033) (14.802) (6.513) (0.053) (14.652) (4.109) (0.021)  (14.084) (1.227)
Discrete Explanatory Variables
WHITE-COLLAR  —0.070*** —0.220 —7.669* —0.095%** —6.183 —6.009%* —0.006 —2.306 —0.370
(0.020) (12.809) (4.172) (0.033) (14.335) (2.678) (0.015)  (10.564) (0.824)
URBAN -0.026 —43.665%*  —15.696** 0.045 —13.355 0.823 0.046*** —-10.239 1.211*
(0.025) (17.958) (6.618) (0.033) (17.510) (3.145) (0.011)  (12.445) (0.666)
MALE 0.131***  14.495 17.027*** 0.117%%*  37.194%%* 9.934%** 0.039%** 20.039* 2.247***
(0.020) (14.652) (3.548) (0.030) (14.457) (2.381) (0.012)  (10.462) (0.704)
AGE 15-30 20.343 5.574 —15.068 -2.357 -18.510* —1.126*
(26.202) (7.227) (12.003) (1.837) (10.586) (0.622)
AGE > 57 4.670 1.280 47.423 7.417 80.469* 4.897*
(13.120) (3.599) (36.081) (5.656) (40.586) (2.696)

Note: Robust standard errors in parentheses. Levels of significance: *** = 1%, ** = 5%, * = 10%.
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L Introduction

Recent statistics in Malaysia suggest that different types of vices are flourishing. For instance,
there are currently about 3.1 million smokers aged 25-64 years, with a prevalence rate of 25.5%.
In ethnic terms, 26.6% of Malays aged between 25-64 years are current smokers, followed by
21.2% Chinese, 16.2% Indian, 33.0% other Bumiputera (indigenous), and 22.7% other races.
Although male smokers (46.5%) largely outnumber female smokers (3.0%) on the whole, 49.7%
Malay men are current smokers, ensued by 35.4% Chinese men, 35.4% Indian men, 51.0% other
Bumiputera men, and 47.0% of men of other races. These figures translate to one in every two
males and one in every thirty-three females who light up an average of 14 cigarettes per day
nationwide (NCD, 2006).

On the other hand, the latest figures of alcohol consumption in Malaysia indicate a
prevalence rate of 12.2%, with about 1.5 million current drinkers aged 25-64 years. Ethnically,
while only 0.4% of Malays between 25-64 years are current drinkers, 24.2% Chinese, 21.1%
Indian, 37.6% other Bumiputera, and 8.3% of those from other races are current drinkers (N CD;
2006). In addition, although only 0.8% of Malay men between 25-64 years are current drinkers,
38.4% Chinese men, 44.44% Indian men, 55.3% other Bumiputera, and 47.0% of men of other
races consume alcohol (NCD, 2006). While total per capita alcohol consumption by adults (age
15+) is about 1.06 liters in 2003, this signifies a 34% increase in volume from the previous
decade. In catering to this demand, alcohol beverage sales increased steadily by about 27% from
US$176 million in 2000 to US$223 million in 2004 (WHO, 2004). The alcohol industry growth
is further evidenced by its total asset investments of US$315 million, while contributing to the

Malaysian economy via direct annual employment costs (US$29 million), employment of over
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As such, this study attempts to fill this research gap by using available household
expenditure survey data to quantitatively examine the role of ethnicity on participation decisions
and the amount of money spent on tobacco (cigarettes, cigars, and other tobacco related items),
alcohol (hard liquor, beer, wine, toddy) and gambling (horse racing, lotteries, numbers
forecasting) amongst households in Malaysia. Given the unique co-existence of three distinct
races amongst Malaysia’s multi-ethnic population (i.e., Malay, Chinese, Indian and a proportion
consisting those of various other races), the role of ethnicity is highlighted with the premise that
different racial groups may exhibit differences in the demand for each of the vices.
Understanding how such socio-demographic factors influence the likelihood of purchasing and
the amount spent on these vice related products, while focusing on ethnicity differences, is
important to policymakers interested in identifying household characteristics that influence the
demand for such products in Malaysia. This may, in turn, be relevant towards designing effective

prevention and cessation programs towards specific target groups in Malaysia.

II. Econometric Specification
To motivate the econometric specification, consider an individual’s choice set ¢ with prices p,
both n-vectors. Also let ¢ be a vector of personal characteristics. Optimal levels of g are -

determined by solving the constrained utility maximization problem
max {U(q,c)| p'g = m} ey

where m is income. Assuming the utility function U(g,c) is continuous, increasing, and quasi-
concave in g, optimal levels of quantities can be expressed as a function of prices, income and

personal characteristics /,(p,m,c) . In practice, the levels of consumption are also subject to
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and therefore the amount consumed of each good can be either zero or
g, =max{0,h,(p,m,c)},i=1,..,n 2

, prices are assumed constant and are therefore absorbed into the
tor x to represent explanatory variables, a linear function to

stic demand function, and a random error u, to capture the

ation, we consider a trivariate system of censored equations (Amemiya,

q, =max{0,xB, +u,},i=1,2,3 3)

ctors of parameters and random error vector u =[u,,u,,u,] ~ N(0,%),

distributed as trivariate normal with zero means and covariance matrix

2
G, P12010;  P130:0;
2
2 =1p,,0,0, G, P230,0; “4)
2
P31030;  P3030,; O3

jations and p,, are correlations among #, . The censored system (3)

h1s-equations model of Amemiya (1974) which, when prices are

constant as in the current application, is identical to the utility-theoretic Kuhn-Tucker model of

Wales and Woodland (cf. ]
estimation procedure, dend
Then, the likelihood functi
each sample observation. H

is simply the pdf

Ransom, 1987, p. 357). To describe the maximum-likelihood (ML)
te the joint probability density function (pdf) of u as f(u;,u,,u;;%).
pn depends on the outcome (i.e., positive or negative for each good) of

or an observation with all goods positive, the likelihood contribution

L. =f(q _x'quz _xleaqs _xlﬁs;z) )
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" For the other extreme, with all goods zeros, the likelihood contribution is the normal probability

integral

L= [T 70 [ f it %) ducd ©)

which, after standardization, reduces to the trivariate standard normal cdf. When the system is

only partially censored, when goods 1 and 2 are zeros for instance, the likelihood contribution is

—xlﬁn “X/ﬂz
Lc:f_oo f_oo Fuyuy,uy32)dudu, )

which, by following the partial integration procedure (e.g., Pudney, 1989, pp. 327-328),
simplifies to a bivariate standard normal cdf. The likelihood contributions for other partially
censored sample regimes, with one or two zeros, is similar to Equation (7). The sample

likelihood function is the product of likelihood contributions (5), (6) or (7) across the sample.

The unknown parameters are f3;, c,, and p,.

As in other limited dependent variable models, the effects of explanatory variables can be

explored by calculating its marginal effects. The probability of a positive observation for y; is
Pr(y, > 0) =Pr(y, > —xB,) = ©(x'B, /5,) 8)
and the conditional mean of y, is
E(yly,>0)=xB,+E(,|u,>—xB,)=xB, +0,0(xB,/5,)/ D(xB,/c,) 9
where ¢(-) and @(-) are univariate standard normal pdf and cdf, respectively. Using (8) and (9),

the unconditional mean of y, is

E(y; |y >0)=0(x'B;/0,)x'B; +o,4(x'B; / 5,) (10)
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of marginal effects are calculated by the delta method (Greene, 2007).

udy is the Malaysian Household Expenditure Survey 2004/05 (MHES)
nt of Statistics of Malaysia. This data set is the most recent of the
fiture surveys. The sample was designed using a stratified multi-stage,
method, thus ensuring that socio-economic and geographical

nto account to reflect the Malaysian population.

ndents were asked to record their total monthly expenditures on tobacco

products, alcohol consun}\ption and gambling activities. Socio-economic and other demographic

characteristics of the resp
responded to this survey,
used for the analysis. Fro
households reported tobay
survey period.

Descriptive statistid
the whole sample, the av

amount to RM27.84, RM

ondents were also recorded (Table 1). A total of 14084 households
and a final sample of 14082 observations with complete information is
m this sample, 5291 (37.57%), 1108 (7.87%), and 1050 (7.46%)

cco, alcohol, and gambling expenditures, respectively, during the

s of the variables in the statistical model are presented in Table 1.! For
erage household expenditures on tobacco, alcohol, and gambling

7.17, and RM6.77, respec‘cively.2 In comparison, amongst the

1 A more comprehs
obtained from the author

2 As of January 20
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nsive discussion of the characteristics of survey respondents can be

5 upon request.

D8, the exchange rate was approximately US$1 = RM3.34.
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- consuming households, average household expenditures for tobacco, alcohol, and gambling are
RM74.09, RM91.13, and RM90.78, respectively. For the entire sample, the average education
attainment of the household head is slightly more than 8 years of formal education (at least high
school education) and the average household size is about 4 family members. Gross monthly
household income (in RM) is RM2,732 while average age of the household head is about 47
years. The ethnic composition of the sample reflects the population of Malaysia, whereby
Malays (57%), Chinese (23%), and Indians (6%) form the main ethnic groups, and about 15%
are from various other races. Households with white-collar occupatidns form 25% of the total
sample. About 67% of the sample reside in urban areas and 84% are headed by male household
heads.

Table 2 presents the breakdown of purchasing/participating households and average
monthly household expenditures of the vices by ethnic group. Among the Malays, about 40%
reported expenditures on tobacco but only less than 1% purchased alcohol or gambled. A greater
percentage of individuals in the Chinese and Indian groups spent on alcohol and gamble.
Specifically, close to a quarter of the households in the Chinese ethnic group either purchased
alcohol or participated in gambling. About 16% and 14% of the households in the Indian ethnic
group either spent on alcohol or participated in gambling. Compared to Malays, significantly
lower percentages of Chinese (28%) and Indian (34%) households purchased tobacco. The
percentage of households from other races who spend on tobacco is also high at 45%. In
summary, a greater percentage of the Malay households spent on tobacco compared to those in
the Chinese and Indian ethnic groups but a greater percentage of the Chinese and Indian groups

reported expenditures on alcohol and participated in gambling than those in the Malay ethnic

group.
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IV. Results
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~ correlations are statistically significant for all samples, justifying estimation of the equations in a
system. ML estimates for the censored systems are not presented due to space consideration but
are available upon request. Below, we focus our discussion on the marginal effects of

explanatory variables by ethnic groups.

Malay

Marginal effects of explanatory variables on tobacco expenditures for the Malay households are
presented in Table 3. Education plays a significant role in reducing the probability and
expenditure levels of tobacco usage in Malaysia. Specifically, an additional year of education
possessed by the Malay household head decreases the probability of purchasing tobacco by
101.8%. Each additional year of education reduces tobacco expenditures by RM1.51 conditional
on consumption, all else equal. Overall, the marginal effect on the unconditional level suggests
that every additional year of education reduces tobacco expenditures by RM1.90. These positive
effects of education are consistent with previous findings on the role of education in Malaysia,
particularly on smoking expenditures (Tan et al., 2007).

In contrast to those with blue-collar occupations, white-collar households are 6.4% less
likely to smoke, ceteris paribus. Amongst those smoking, these white-collar households also
spend significantly less (RM5.44) compared to their blue-collar counterparts. Overall,
households with white-collar occupations have significantly lower unconditional tobacco
expenditures (RM6.71) than others. Thus, it can be surmised that Malay households are less
likely to indulge in smoking and would spend less if one were to work in a white-collar type
environment.

Income is a positive factor, with each additional RM1000 in household income increasing



the probability of smoking
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by 5.4%. Among the smoking, each additional RM1000 in household

income increases tobacco expenditure by RM4.62. Overall, every RM1000 increase in household

income results in the rise d

effects of income on the p1

f unconditional tobacco expenditures by RM5.81. These positive

obability and expenditure levels of tobacco suggest that income may

be an important consideration for effective smoking prevention and cessation programs amongst

the Malay communities in

Malaysia. Since households with higher disposable incomes have a

higher tendency to consunje tobacco because they are more likely to be able to afford it, this

raises questions about the Jevel of tobacco taxes which are currently imposed in the country to

discourage smoking.

Meanwhile, Malay households headed by males are 21.9% more likely to indulge in

smoking activities than their female cohorts. Within the smoking group, male-dominant

households have significantly higher conditional tobacco expenditures (RM18.38) compared to

female-headed households

. Male-headed households also have significantly higher unconditional

expenditures for tobacco (RM20.91) than female-headed households. As such, one can conclude

that there exist lower tolefance levels of such vice activities by Malay females compared to men

As a Malay househaolld ages, the probability and expenditure levels of smoking declines,

other factors remaining cqnstant. In fact, each additional 10 years in age decreases the

probability of smoking by

9.7%. In addition, every 10-year increase in age causes the conditional

and unconditional expendftures of tobacco to decrease by RM8.32 and RM10.46, respectively.

One can infer from these results that the likelihood and prevalence to indulge in smoking is

reduced as the household head grows older. This may be because consumers view smoking as a

health issue so much so that when one becomes older, one becomes more health conscious;

hence, tobacco expenditures declines.
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Chinese

Table 4 presents the marginal effects for the Chinese. Education levels are statistically significant
and negatively associated with the probability of purchasing tobacco, alcohol and gambling
tickets. In fact, an additional year of education possessed by the household head decreases the
probability of purchasing tobacco, alcohol and gambling by 1.9%, 1.1% and 1.1 %, respectively.
Among the “participating” households, education also has a statistically significant and negative
impact on conditional tobacco, alcohol and gambling expenditures. Conditional on spending,
each additional year of education reduces tobacco and alcohol expenditures by RM2.16 and
RM1.99, respectively, and gambling expenditures by RM1.91. Overall, the marginal effects on
the unconditional level suggest each additional year of education possessed by the household -
head decreases tobacco, alcohol, and gambling expenditures by RM2.32, RM1.80, and RM1.97,
respectively. Education obviously plays a significant role in reducing the probability and
expenditure levels of vice for Chinese households in Malaysia.

For the Chinese, income is a positive factor in vice activities. Each additional RM1000 in
household income increases the probability of smoking by 1.1%, and the probability of drinking
and gambling by 3.9% and 2.9%, respectively. Among the participants, each additional RM1000
in household income increases conditional tobacco, alcohol, and gambling expenditures by
RM1.27, RM6.94, and RM4.97, respectively. Further, each additional RM1000 increase in
household income results in the rise of unconditional tobacco, alcohol, and gambling
expenditures by RM1.36, RM6.27, and RM5.12, respectively. Thus, echoing the tobacco results
among the Malay, the positive effect of income on the probability and expenditure levels of vices
among Chinese households again suggests that income should be an important concern for

designing anti-vice policies in Malaysia. Given that affluent Chinese households have higher
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tendencies to smoke and drink as well as to partake in gambling activities, increases in current

tobacco, alcohol and gamblling excise taxes may be a viable consideration.

Although the marginal effects of household size are not statistically significant for tobacco,
each additional member inja Chinese household results in a decrease in the likelihood of alcohol
expenditure by 1.9%, while the probability of gambling declines by 0.8%. Among the
participants, an additional [family member decreases alcohol and gambling expenditures by
RM3.44 and RM1.28, respectively. At the same time, unconditional alcohol and gambling
expenditures decrease by RM3.11 and RM1.32, respectively, for every additional member in the
household. These findingd may be due to the fact that Chinese households may not view alcohol
and gambling expenditures as necessities. In other words, an increase in household size generally

induces a proportional increase in household expenditures, especially on basic necessities.

Therefore, larger households are less like to spend on alcohol and gambling, with the assumption
that these activities are nq[ necessities. Meanwhile, the addictive nature of cigarette smoking
may not be reflected by the number of persons in a household on tobacco expenditures.

As a Chinese household head becomes older, the probability and expenditure levels of
vices declines, other factqrs remaining constant. In fact, with each additional 10 years in age of
the household head, the probability to smoke, drink, or gamble decreases by 5.5%, 2.7% or 1.9%,
respectively. Further, every 10-year increase in age of the household head results in the
conditional and unconditiwonal expenditures of tobacco to decrease by RM6.36 and RM6.84,
respectively. As for alcoHolic beverages, every 10-year increase in age of the household head
reduces conditional and ynconditional expenditures by RM4.86 and RM4.40, respectively. At the

same time, each 10-year Increase in age of household head causes a decrease in gambling

expenditure by RM3.15 within gambling households, while unconditional gambling expenditures
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falls by RM3.25. Thus, it can be inferred that the likelihood and prevalence to indulge in vice
activities decreases as a Chinese family becomes older. This is because consumers may view
such activities as either hazardous to health or even unnecessary as they become older.

Chinese household heads with white-collar occupations are less likely to smoke (5.7%),
drink (3.0%) or participate in gambling activities (6.2%) compared to their blue-collared
counterparts, ceferis paribus. Amongst the participants, those with white-collar occupations have
significantly lower conditional tobacco (RM6.65), alcohol (RMS5.36) and gambling (RM10.47)
expenditures than their blue-collared cohorts. Furthermore, households with white-collar
occupations also have significantly lower unconditional tobacco (RM7.00), alcohol (RM4.77)
and gambling (RM10.54) expenditures in relation to those with blue-collar professions. Thus, it
can be surmised that the likelihood of a Chinese household as well as their expenditure levels in
these vice activities will decrease if one were to work in a white-collar occupation.

Residing in an urban locality significantly lowers the probability of smoking amongst
Chinese households by 7.3%. In addition, conditional and unconditional tobacco expenditures for
an urban household decreases by RM8.42 and RM9.48, respectively. However, place of
residence does not play a role in alcohol and gambling expenditures.

Meanwhile, households headed by Chinese males are more likely to indulge in vice
activities, as evidenced by its higher probability to purchase tobacco (15.6%) and alcohol (11.9%)
as well as its higher likelihood to participate in gambling activities (11.3%) compared to female-
headed households. Amongst the consuming households, male-headed households have
significantly higher tobacco (RM18.58), alcohol (RM22.78) and gambling (RM19.63)
expenditures compared to female-managed households. Finally, male-headed households of

Chinese descent have significantly higher unconditional expenditures for tobacco (RM17.64),
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to smoke and 9.8% less likely to gamble, ceteris paribus. For those who indulge in these vices,
those with white-collar occupations have significantly lower levels of tobacco (RM9.17) and
gambling (RM9.74) expenditures compared to their blue-collar counterparts. Additionally,
white-collar households have significantly lower unconditional tobacco (RM10.50) and
gambling (RM7.21) purchases in relation to those with blue-collar professions. As such, one can
deduce that Indian households are less likely to indulge in smoking and gambling, and also spend
less in these behaviors if they were to work in a white-collar type occupation.

An urban locale significantly lowers the probability of drinking amongst Indian households
by 8.4%. Suppose a family resides in an urban setting, conditional and unconditional alcohol
expenditures decrease by RM10.08 and RM8.16, respectively. Household locality does not affect
tobacco and gambling expenditures.

In the meantime, Indian households headed by males are 8.3% more likely to drink and are
12.3% more likely to gamble than their female cohorts. Within those who indulge in these vices,
male-headed households have significantly higher tobacco (RM7.09), alcohol (RM11.47) and
gambling (RM12.86) expenditures compared to households led by females, other factors
remaining constant. Overall, male-headed households have Signiﬁcantly higher unconditional

‘ tobacco (RM8.09), alcohol (RM7.16) and gambling (RM8.67) expenditures compared to female-
headed households. One may thus conclude that female Indian household heads have lower

tolerance levels of such vice activities.

Other races
Among households of other races, education level is statistically significant and negatively

associated with the probability (1.5%), conditional (RM1.18) and unconditional (RM1.54)
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(Table 6). These results imply that education plays a significant role
and expenditure levels of only smoking for those of other races.
factor for all vices, with each additional RM 1000 in household income
creasing the probability of smoking, drinking, and gambling by 5.6%,
ely. Among those who indulge in these vices, each additional RM 1000
rases conditional tobacco, alcohol, and gambling expenditures by
13.99, respectively. Furthermore, every additional RM1000 increase in
an increase in unconditional tobacco, alcohol, and gambling

RM3.52, and RM1.71, respectively. Thus, the direct relationships
robability and expenditure levels suggests that wealthier family units

partake and are better able to afford these vice activities.

effects are not statistically significant for gambling, additional

auses a reduction in the likelihood of smoking (1.2%) and drinking

nsumption, an additional family member decreases tobacco and

XM0.92 and RM1.87, respectively. On the other hand, unconditional

nditures decrease by RM1.20 and RM1.16, respectively, given an

household. These results suggest that households of other races may

as non-necessities. Since increases in household sizes generally result

in household expenditures, tobacco and alcohol are substituted by

ic essential household items instead.

year increase in age of the household head of other race decreases the

rchases by 4.3%. Every 10-year increase in age of household head

reduces conditional and #nconditional expenditures by RM3.30 and RM4.30, respectively. These
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results suggest that when the household head becomes older, one is less likely to smoke or spend
less on this activity. However, age does not affect alcohol and gambling expenditures.

White-collar households of other races are 8.0% less likely to smoke compared to those
with blue-collar occupations, ceteris paribus. Further, those with white-collar occupations also
have significantly lower conditional (RM6.00) and unconditional (RM7.63) tobacco
expenditures compared to those with blue-collar professions. As such, the likelihood and
expenditures of smoking will decrease if a household head of other race were to work in a white-
collar type occupation.

Urban households of other races are 8.8% less likely to smoke and have 4.7% lower
probability to purchase alcohol compared to rural residents. However, the opposite effect is true
for gambling as urban households have a 4.3% higher tendency to gamble. Among those who
indulge in vices, those residing in urban areas spend less in smoking (RM6.81) and drinking
(RM09.61) in relation to those in rural surroundings. Nevertheless, the opposite effect is true for
conditional gambling expenditures as urbanites spend RM6.99 more than their rural cohorts. In
terms of unconditional expenditures, urban households of other races spend less in smoking
(RM8.97) and drinking (RM6.25) but more in gambling (RM2.81) in matching up to rural
residents of the same race.

Finally, households managed by males are more likely to indulge in vice activities, as
verified by its higher probabilities to purchase tobacco (29.6%), alcohol (5.0%) as well as its
higher likelihood to participate in gambling activities (4.2%) compared to female home
managers. In considering consuming households, male-headed households have significantly
higher tobacco (RM21.81), alcohol (RM11.29) and gambling (RM7.49) expenditures than

female household heads. Male-headed households of other race also have significantly higher
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for tobacco (RM25.41), alcohol (RM6.28), and gambling (RM2.69)
1 head cohorts. These results substantiate earlier notions that there

5 of vice activities among females compared to men.
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higher tendencies to expend on tobacco and alcohol as well as partake in greater amounts of
gambling due to its affordability factor. Lastly, gender of household head is also a statistically
significant factor of vice expenditures for all races in Malaysia. Male household managers of all
races are more likely to purchase and also spend more on tobacco, alcohol or bet on gambling
activities than households led by females.

Policy implications arising from our findings include targeting specific ethnic households
to reduce their tendencies and consumption levels of tobacco and alcohol products as well as
gambling. This could be in the form of educational or health awareness campaigns since
education has consistently been found to be viable in reducing tobacco usage amongst the
various races. Other measures to decrease the likelihood of smoking or drinking might include
targeting smoking or drinking awareness programs toward the younger generation, households
with blue-collar type occupations and males given that these socio-demographic characteristics
are specifically found to define those who are more likely to indulge in these vices.

Finally, since cigarette, alcohol, and gambling expenditures increase in tandem with
household incomes for most Malaysians, further increases in excise taxes could be a viable
public policy to discourage participation and expenditures as well as to raise tax revenues that
could, in turn, be used for public education programs or campaigns. From another viewpoint, the
present levels of excise taxes on these vice activities may be too low to discourage participation
or expenditure patterns in Malaysia. However, one possible caveat is highlighted. Excessively
high levels of excise taxes may also result in the mushrooming of illegal cigarette and alcohol
industries or even underground betting syndicates, currently ubiquitous in many Asian countries.

Our study represents one of the first attempts at econometrically determining the effects of

socio-demographic factors on vice activities, namely expenditures on smoking, drinking and
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gambling, in Malaysia. With data availability, future studies might repeat our analysis by using
individual expenditure or donsumption data and also with longitudinal panel data to assess the
robustness of our findings.|Longitudinal studies can also focus on the analysis and assessment of

the effectiveness of anti-vice campaigns that have been implemented in Malaysia.
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Table 1. Variable definitilons and sample statistics

Variable Definition Mean S.D.
Tobacco - Household expenditure on tobacco (RM/mo.) 27.84 57.45
Consumipg households (n = 5,291) 74.09 73.20
Alcohol Household expenditure on alcohol (RM/mo.) 7.17 51.75
Consuming households (n =1,108) 91.13 162.45
Gambling Household expenditure on gambling (RM/mo.) 6.77 44,53
ConsurnjLng households (n = 1,050) 90.78 137.77
Education No. of ygars of formal education of household head 8.51 4.81
HH size Total number of family members in household 4.35 2.22
Income Gross mgnthly household income (in RM) 2732.03  2669.17
Age Age of hpusehold head (years) 46.85 14.06
Binary variables (yes = 1;[no = 0)
Malay Malay household head (reference) 0.57 0.50
Chinese Chinese household head 0.23 0.42
Indian Indian household head 0.06 0.23
Other Househqgld head of other race 0.15 0.36
White Househdld head is a white-collar worker 0.25 0.43
Urban Househqld resides in an urban area 0.67 0.47
Male Househdld head is male 0.84 0.37

Source: Compiled from Malaysian Household Expenditure Survey 2004/05 (Department of Statistics
Malaysia, 2005).




Table 2. Summary statistics of purchasers/participants and non-purchasers/non-participants of vices

Malay
n

Percentage

Avg. household exp (RM)
Std deviation

Min.

Max.

Chinese

n

Percentage

Avg. household exp (RM)
Std deviation

Min.

Max.

Indian

n

Percentage

Avg. household exp (RM)
Std deviation

Min.

Max.

Other

n

Percentage

Avg. household exp (RM)
Std deviation

Min.

Max.

Tobacco Alcohol Gambling

Purchase Did Not  Total Purchase Did Not  Total Participate Did Not  Total
3204 4761 7965 18 7947 7965 20 7945 7965
40.23% 59.77% 100.00% 0.23% 99.77% 100.00% 0.25% 99.75% 100.00%
71.94 0 28.94 15.80 0 0.04 50.77 0 0.13
70.90 - 57.15 25.08 - 1.38 89.65 - 5.06
0.20 - 0.00 0.80 - 0.00 1.00 - 0.00
630.00 - 630.00 73.40 - 73.40 400.00 - 400.00
873 2327 3200 724 2476 3200 791 2409 3200
27.28% 72.72% 100.00% 22.63% 77.38% 100.00% 24.72% 75.28% 100.00%
97.57 0 26.62 94.09 0 21.29 103.80 0 25.66
79.24 - 60.01 173.41 - 91.36 150.79 - 87.30
0.50 - 0.00 1.80 - 0.00 1.00 - 0.00
500.50 - 500.50 2337.50 - 2337.52 1500.00 - 1500.00
279 531 810 126 684 810 113 697 810
34.44% 65.56% 100.00% 15.56% 84.44% 100.00% 13.95% 86.05% 100.00%
70.44 0 24.26 67.32 0 10.47 54.27 0 7.57
77.37 - 56.38 83.74 - 40.98 63.22 - 30.12
0.20 - 0.00 1.80 - 0.00 2.00 - 0.00
624.00 - 624.00 437.49 - 437.49 395.00 - 395.00
935 1172 2107 240 1867 2107 126 1981 2107
44.38% 55.62% 100.00% 11.39% 88.61% 100.00% 5.98% 94.02% 100.00%
60.66 0 26.92 100.60 0 11.46 48.15 0 2.88
68.92 - 54.91 163.45 - 63.67 80.07 - 22.60
0.50 - 0.00 1.00 - 0.00 1.20 - 0.00
638.50 - 638.50 1168.40 - 1168.42 512.00 - 512.00
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Table 3. Maximum-Likefihood estimates of single censored equation for tobacco expenditure
and marginal effects: M3alay
Pargmeter Marginal effects
Variable estimates Probability Cond. level Uncond. level
Constant 21.123
(15.779)
Education —4 9O5*** —1.018*** —1.508%** —1.896%**
(0.468) (0.002) (0.140) (0.177)
White-collar —18.p06*** —0.064*** —5.430%** —6.713%%*
o (4.p44) (0.014) (1.157) "~ (1.400)
Income x 107> 15.p29%%* 0.054*** 4.618%** 5.805%**
(1.7788) (0.006) (0.538) (0.677)
Income® x 107 —0.B35%**
(0.127)
Urban -4.17 —-0.015 -1.276 -1.606
(3.078) (0.011) (0.933) (1.175)
HH size 1146 0.004 0.346 0.435
(04715) (0.003) (0.216) (0.271)
Male 69.061%** 0.219%*** 18.379%** 20.907%%*
(44672) (0.013) (1.083) (1.091)
Age+ 10 —27{556%** —0.097*** —8.32] %% —-10.460%**
(6{347) (0.022) (1.915) (2.408)
Age? + 102 (11444%*
(0§633)
o 108{265%**
(1{510)
Log likelihood —22190}350
Note: Asterisks *** indidate significance at the 1% level, and * at the 5% level of significance.




Table 4. Marginal effects of explanatory variables on probability, conditional level, and unconditional level of consumption: Chinese

Tobacco Alcohol Gambling
Prob- Cond. Uncond. Prob- Cond. Uncond. Prob- Cond. Uncond.
Variable ability level level ability level level ability level level

Continuous explanatory variables
Education —0.019%** 2 159%** _2320%**%  _Q.011*%** —]1.994%** _]803*** —0.011%** —]1912%** _] 973%**
(0.002) (0.258) (0.283) (0.002) (0.488) (0.332) (0.002) (0.370) (0.389)
Income x 107 0.011%**  1266%**  1.361%** 0.039%%*  6.936%**  (.270%** 0.029%**  4.966%**  5123%**
(0.004) (0.485) (0.526) (0.003) (0.544) (0.543) (0.005) (0.772) (0.827)

HH size —0.005 0522  —0.561 —0.019%** _3436*** _3]06%*% —0.008*%* —1279%% _]320%*
(0.004)  (0.469)  (0.508) 0.004)  (0.777)  (0.677) (0.004)  (0.640)  (0.668)
Age = 10 —0.055%*%* _6362%+* _6.835%kk  _0.027F** —4.864%KE 4397 _(0]9RF*  _3 [49%F* _3 249%++

(0.007) (0.815) (0.884) (0.007) (1.226) (1.115) (0.007) (1.151) (1.182)
Binary explanatory variables

White-collar ~ —0.057%*%* —6.647+%* _6.097%+*  _0.030%  —5362*  —4.769%  —0.062%%% 10.474%** 10.543%%*
(0.018)  (2.074)  (2.153) (0.018)  (3252)  (2.853) 0.017)  (2.981)  (2.969)

Urban —0.073%%* _8.420%** _9478***  (0.001 0.188 0.170 0037  —6208  -6.583
(0.024)  (2.800)  (3.295) 0.024)  (4279)  (3.859) 0.025)  (4.180)  (4.551)

Male 0.156%** 18.579%** 17.640%**  (119%#% 22775%++ [7.810%%*  (.113%%* 19.629%** [8.399***

(0.018)  (2313)  (1.935) 0.017)  (3.543)  (2.435) 0.020)  (3.654)  (3.105)

Note: Asymptotic standard errors in parentheses. Asterisks *** indicate significance at the 1% level, and * at the 5% level of significance.
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Table 5. Marginal effects of explanatory variables on probability, conditional level, and unconditional level of consumption: Indians

Tobacco Alcohol Gambling
Prob- Cond. Uncond. Prob- Cond. Uncond. Prob- Cond. Uncond.
Variable ability level level ability level level ability level level
Continuous explanatory variables
Education —0.012%*  —1.055%% —1.251%* 0.000 0.026 0.018 ~ -0.003 -0.240 -0.195
(0.005) (0.457) (0.542) (0.003) (0.567) (0.316) (0.005) (0.460) (0.363)
Income x 107 0.021 1.912 2.268 0.014 777 1288 0-646 1480 1200
(0.014) (1.241) (1.498) (0.009) (1.002) (0.817) (0.013) (1.194) (0.999)
HH size 0.001 0.062 0.074 —0.020%%* -2.508*** —1.818*** -0.002 -0.142 -0.115
(0.009) (0.845) (0.982) (0.007) (0.891) (0.698) (0.008) (0.687) (0.594)
Age + 10 _0.037%%* —3.320%F% _3950%k*  —0.025%% -3.112%* —2.255%* -0.021 -1.989 -1.613
(0.014) (1.256) (1.482) (0.011) (1.316) (0.991) (0.014) (1.305) (1.080)
Binary explanatory variables
White-collar —0.103** —9.169** —10.500** -0.028 -3.621 —2.542 —0.008*** Q9 737*%* 7 05H**
(0.044) (3.860) (4.316) (0.030) (3.938) (2.719) (0.034) (3.405) (2.450)
Urban —0.035 -3.121 -3.756 ~0.084** —-10.081%* —8.155** 0.038 3.617 2.801
(0.044) (3.984) (4.860) (0.039) (4.486) (4.016) (0.035) (3.481) (2.571)
Male 0.080 7.086* 8.086* 0.083%** 11.465%%*%  7.161%** 0.123%*% 12.858%***  §.673***

0.049)  (4352) (4775 (0.029) (4355  (2.479) 0.036)  (4351) (2459

Note: Asymptotic standard errors in parentheses. Asterisks *** indicate significance at the 1% level, and * at the 5% level of significance.



Table 6. Marginal effects of explanatory variables on probability, conditional level, and unconditional level of consumption: other race

Tobacco Alcohol - Gambling
Prob- Cond. Uncond. Prob- Cond. Uncond. Prob- Cond. Uncond.
Variable ability level level ability level level ability level level
Continuous explanatory variables
Education —0.015%*%*  —].184***% —1.544*+*  _0.001 —-0.297 -0.185 —-0.002 —-0.342 -0.147
(0.003) (0.203) (0.267) (0.002) (0.404) (0.269) (0.002) (0.429) (0.129)
Income x 107 0.056%*%*  4.300%**  5.604*** 0.027***  5.663*%*  3.520%** 0.026%**  3.989%**  1.710%**
(0.009) (0.665) (0.889) (0.004) (0.686) . (0.492) (0.008) (1.093) (0.538)
HH size —0.012%*%*  _0.919*** —1.197*%**  _0.009*%** —1.872%** _1.164*** —0.003 -0.437 -0.187
(0.005) (0.373) (0.489) (0.003) (0.683) (0.431) (0.003) (0.461) (0.181)
Age =10 —0.043*%*  _3301*** —4301** -0.001 -0.194 -0.120 -0.008 -1.200 -0.514
(0.010) (0.756) (0.981) (0.007) (1.530) (0.960) (0.006) (0.931) (0.402)
Binary explanatory variables
White-collar —0.080***  —6.000%** —7.629%** 0.020 4.185 2.709 —0.008 —-1.280 —0.532
(0.030) (2.160) (2.687) (0.023) (4.653) (3.134) (0.015) (2.394) (0.975)
Urban —0.088*** —6.808*** _8.965%**  _0.047¥** —9.609%** _£252%** 0.043%**  6,992%%* 2 BO7***
(0.023) (1.872) (2.499) (0.019) (3.733) (2.542) (0.014) (2.485) (0.994)
Male 0.296%** 21.813*** 25.406%** 0.050%** 11.292%**  .284%** 0.042%%* 7. 485%** ) 688***
(0.025) (1.846) (1.961) (0.016) (3.946) (1.973) (0.013) (2.514) (0.796)

Note: Asymptotic standard errors in parentheses. Asterisks *** indicate significance at the 1% level, and * at the 5% level of significance.



Appendix Tables: Maxinjum-Likelihood Estimates for Segmented Samples

Table Al. Maximum-likelihood estimation of censored equation system: Chinese

Tlobacco Alcohol Gambling
Variable Estimafe S.E. Estimate S.E. Estimate S.E.
Constant 42.801 43,183 -174.200**  80.597 -271.926*** 71.060
Education —8.626/+* 1.048 —9.200%*** 1.585 —7.934%%* 1.540

White-collar —27.081fF** 8.580  -25.037* 15351  —44.411%*%* 12816
Income x 1073 6.170¢** 2396 36.250%** 3.031 27.625%*%* 4.450
Income? x 1076 —0.151f** 0.079 —0.577*** 0.095 —0.954%** 0.205

Urban ~32.082%%+  10.170 0.870 =~ 19.773 25.114 16.500
HH size —2.086 1876  —15.853%*% 3327  —5308%* 2.676
Male 82.744***  11.621  116.145%%* 20,109  88.227*** 17.877
Age = 10 —18.034 15768  -16.177 20.450  46.034* 25.086
Age? + 102 —0.739 1.520  —0.627 2.846  —5.911*%* 2374
o 152.325%%% 4,199  228.434%** 2005  222433%*% 3730
Error correlations (pj;)

Alcohol 0.272%**  0.027

Gambling 0.255%** 0,027 0.279%%*  0.033

Log likelihood -186631268

Note: Asterisks *** indidate significance at the 1% level, and * at the 5% level of significance.




- Table A2. Maximum-Likelihood estimation of censored equation system: Indian

Log likelihood -3835.384

Tobacco Alcohol Gambling
Variable Estimate S.E. Estimate S.E. Estimate S.E.
Constant 105.437* 61.701 -126.716 104.976 —-305.829*** 107.037
Education —3.783%* 1.631 0.136 2.238 -1.193 2.206
White-collar —34.265%* 14924  -19.600 21.579  -51.294***  19.025
Income x 1073 16.424* 8.600 8.965 8.517 12.427 9.830
Income? x 1076 —1.564% 0.820 0.079 0.519 -0.830 0.738
Urban -10.993 13.789  —50.227** 21.143 18.496 18.400
HH size 0.224 2.943  —13.332%%* 4.640 —0.704 3.640
Male 26.593 17.097 66.245%%* 27151 71.602***  27.952
- Age+ 10 —57.363*** 22,152 10.026 43.433 58.331 44.748
Age® + 10 4.800%* 2205  -2.807 4591  ~7.207 4.640
c 116.331%%* 4365  146.896***  10.189  115.331*** 6.944
Error correlations (pj)
Alcohol 0.285***  0.064
Gambling 0.068 0.075 0.416%** 0.089

Note: Asterisks *** indicate significance at the 1% level, and * at the 5% level of significance.



Table A3. Maximum-likelihood estimation of censored equation system: Other race

Tobacco Alcohol Gambling
Variable Estimate S.E. Estimate S.E. Estimate S.E.
Constant —-14.149 25317 —-403.458***  85.776 -264.705*** 68.588
Education -3.69471**  0.622 ~-1.714 2496  -2.328 2.005
White-collar -19.508t**  7.275 23.656 25.789 -8.812 16.613

Income x 107> 15.738¢** 2.559 34.066*** 4.501 38.665***  11.426
Income? x 1076 —0.545F** 0.142 —0.327%*x* 0.127 —-2.709%* 1.168

Urban —20.788F** 5565  —54215%%* 20744  48.940%** 17.879
HH size —2.866F**  1.151 ~-10.800%**  3.823  —2.969 2.803
Male 79.504fF%*  7.875  68.844%** 25582  54.654 *** 19.823
Age + 10 ~12.356 10.650  44.402 35.543  -16.642 27.466
Age? + 10 0.250 1.124  -5.512 3.741 1.028 2.871
S 03.147F** 1442  223276%** 8815 130.376%**  9.29]

Error correlations (py)
Alcohol 0.126[¢** 0.041

Gambling 0.130f**  0.046 0.480*** 0.067
Log likelihood -9315.922

Note: Asterisks *** indicdte significance at the 1% level, and * at the 5% level of significance.




