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Socio-Demograp ic Determinants of Gambling Participation and 

Exp nditures: Evidence from Malaysia 

Abstract 

Objective: This study ex ines the socio-demographic factors affecting household participation 

decisions and expenditures on gambling in Malaysia. 

1 

Methods: Heckman sampl selection analysis is applied to Malaysian Household Expenditure 

Survey 2005/06 data. Mar inal effects on probability, conditional mean and unconditional mean 

of socio-demographic dete minants are calculated. 

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

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

amongst Chinese, these ef ects are non-extant for Indians and those of other races. Households 

with higher income and th se headed by males are more likely to partake and have higher 

expenditures in gambling or all races. Finally, Chinese and Indian with white-collar occupations 

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

Conclusion: Policies to cu b gambling activities in Malaysia can be specifically targeted at those 

more likely to participate nd spend more in gambling (Chinese, affluent, male-headed, younger 

and non-white collar hous holds). 
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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$I.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 aI., 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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numerous micro-level gam ling studies using disaggregated cross-sectional household data in 

Western cultures (Breen et al., 2002; Coups et aI., 1998; Farrell and Walker, 1999; Niffenegger 

and Muuka, 2001; Sawkin and Dickie, 2002; Stranahan and Borg 1998a, 1998b; Thalheimer and 

Ali, 2008; Welte et aI., 200 ), there is, in contrast, a dearth of econometric analyses on the 

demand for gambling in M laysia. 

The exception and xisting study by Ramayah et al. (2002) applied the theory of reasoned 

action to examine respond nt's belief, attitude, subjective norm, intention, and behavior towards 

legal and illegal numbers ambling. However, their study is limited because its relatively small 

sample size of 198 respon ents was drawn from the state ofPenang alone and, as such, may not 

comprehensively project t e actual scenario in Malaysia. Furthermore, the study did not focus on 

the socio-demographic det rminants influencing an individual's decision to gamble or the 

amount of expenditures ex ended when one gambles. 

As such, this study attempts to bridge the gap in literature by providing a detailed 

econometric analysis of th role of socio-demographic factors on gambling activities (including 

horse racing, 4-Digit, 3-Di it, Toto, lotteries) amongst households in Malaysia. A better 

understanding of how soci -demographic factors influence the likelihood of participation and the 

amount spent on gambling may be important to policymakers to balance intervention strategies 

that minimize the negative impacts of problem gambling behavior while further enhancing the 

potential benefits of gamb ing activities to the economy. 

The Sample Selection M del 

As in other consu er expenditure surveys, the data we used feature zero observations in 

gambling expenditures. T accommodate such data feature, we use the sample selection model 
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(Heckman, 1979), also knovm as type 2 Tobit model (Amemiya, 1985 pp. 385-387). 

Suppressing observation subscript, the model is characterized as 

logy = x'fJ +v if z'a +u > 0 

y = 0 if z' a + u ::;; 0, 
(1) 

where y is the dependent variable, x and z are vectors of explanatory variables, fJ and a. are 

conformable vectors of parameters, and the error terms u and v are distributed as bivariate 

normal with zero means, standard deviations 1 and eJ, and correlationp. 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 termy-l (from logy 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 a and [B,eJ]' and therefore 

estimation can be broken down to a probit model (to estimate a.) using the whole sample and a 

linear regression of log yon x (to estimate f3 and eJ) 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., Hoffman 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(yly> 0) = exp(x'fJ + a 21 2)<p(z'a + pa) I<p(z'a). (2) 
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Since the marginal probab' ity of a positive observation is: 

Prey > 0) = <ll(z'a), (3) 

the unconditional mean of IS 

E(y) = exp(x'fJ + 0'21 2) <ll(z'a + pO'). (4) 

Differentiating equations ( ), (3) and (4) gives the marginal effects of explanatory variables (Yen 

and Rosinski, 2008) whic can be evaluated at data points of interest, such as the sample means 

of explanatory variables x d z. 

Data and Variable Defin tions 

The Survey 

The data set used i this study came from the Malaysian Household Expenditure Survey 

2004/05 collected by the epartment of Statistics of Malaysia. This data set is the most recent of 

the national household ex enditure surveys. The sample was designed using a stratified multi­

stage, area probability sa pIing method, thus ensuring that socio-economic and geographical 

considerations are taken i to account to reflect the Malaysian population. 

In the survey, respo ents were asked to record their total monthly expenditures on 

gambling activities. In ad ition, socio-economic and other demographic characteristics of the 

respondents were also rec rded. While a total of 14084 households responded to this survey, 

14082 observations with c mplete information are available for analysis. However, since Malays 

are strictly forbidden by r ligion and culture to partake in any gambling activities, the sample 

used in this analysis comp ises only non-Malays. As such, a final total of 6117 households were 

used in this analysis, whic include 3200 Chinese (52.31 %),810 Indians (13.24%) and 2107 

households of other races 34.44%). The numbers of households reporting gambling 
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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. 

Tlte 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 on 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) gross 

monthly household income, and (8) age of household head (Table 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 



allow for the possibility 0 cultural, ethnic and religious differences to influence gambling 

participation and expendit re patterns amongst Malaysians. 

Previous researche s have found education level as a mixed factor that influence 

gambling participation an expenditure patterns. Coups et al. (1998), Stranahan and Borg 

(1998a, 1998b), and Scott nd Garen (1994) found that education level had a significant but 

negative effect on lottery lay. In fact, Vong (2004) noted that higher educated households with 

high school or university alifications perceive gambling in a negative manner and those 

professionals disagree wit the notion that gambling is one of the more rapid routes to attain 

wealth. However, educati level was found to have a positive effect on gambling, with college 

educated households havi g higher participation rates in playing lotteries (Niffenegger and 

Muuka, 2001). In the curr nt study, the number of years of formal education (EDUC) possessed 

by the household head is u ed, which ranges from no formal education (zero) to tertiary 

education (seventeen). 

Sawkins and Dicki (2002) and King (1997) considered occupation type and concluded 

that those who are employ d rather than retired or out of the labor market are more likely to 

purchase, and staked more when purchasing lotteries. While Stranahan and Borg (1998a) also 

used occupational variable in order to proxy the amount of disposable income individuals have 

available for lottery play, t e results obtained showed that those in the sales and professional 

groups are important predi tors of both the probability of playing the lottery and, given play, 

how much the individual i spending. Based on these studies, we include occupation type in our 

study with a dummy varia Ie (\VHITE-COLLAR) assigned a value of 1 for white-collar workers 

and 0 otherwise. It is expe ted that this variable will contribute to both the probability and level 

of gambling expenditures, ther things being equal. 

7 



8 

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 niral 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 amongst the sub-sample of 

those 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. 



The inclusion of g der in the current model is desirable as it may reflect the different 

geq.der preferences and be aviors that could influence gambling behavior. Based on cultural 

norms, males tend to be ri takers and speculators, whereas females tend to be less speculative. 

Sawkins and Dickie (2002 , Welte et al. (2002), Hira and Monson (2000), and Kitchen and 

Powells (1991) have sho in their studies that men gambled more frequently and in bigger 

9 

amounts than women. Ad itionally, Ring and Breen (2001) found that while gambling 

expenditure was lower am ngst women, the types of gambling activities preferred by females 

were confined to bingo an gaming machines. Jang et al. (2000) also concluded that men 

strongly view gambling as a form of self-enhancement or self-expression. It is therefore 

hypothesized that househo ds headed by males will have a higher likelihood to gamble as well as 

having larger expenditure . 

Total monthly hou ehold INCOME (in Ringgit Malaysia, RM) (US$l.OO = RM3.13 or 

RMl.OO = US$0.32 as of arch 31,2008) is considered to account for household spending 

patterns. The studies of rthington et al. (2003), Niffenegger and Muuka (2001), and Coups et 

al. (1998) have shown tha income levels had a positive influence on lottery play. In general, it 

can be assumed that hous holds with higher disposable incomes have a higher tendency to 

gamble because they are ore likely to be able to afford it. However, this assumption cannot be 

sustained in all cases as E ton (2000) has shown that per capita spending on gambling decreases 

as income increases. Bree et al. (2002) also found that heavy gamblers comprise low-income 

individuals, and this grou had the largest spending on poker gaming machines. Furthermore, 

older studies such as Live nois (1987) and Clotfelter and Cook (1987) found that income does 

not influence lottery expe ditures in a discernible manner. Given these mixed results, the 



- 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 

10 

the assumption that differences in age and life-cycle patterns lead to variations in preferences 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, Ring 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 espondents 

Descriptive statisti s in the statistical model are briefly presented in Table 1, while a 

more comprehensive disc sion can be obtained upon request. The average household 

expenditures on gaming a ount to RMI5.42 for the overall sample compared to RM9I.56 

amongst participating hou eholds. Within the entire sample, the average education attainment of 

the household head is slig tly more than 8 years of formal education (at least high school 

education) and the averag 

In terms of ethnici ,52% of the total samples are Chinese, with about 13% Indians and 

34% of other races. It is a owledged that this racial composition overstates the actual ethnic 

composition of the Malay 'an 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 not worthy that a relatively large proportion of Malaysian Chinese 

households (24.72%) gam Ie compared to Indians (13.95%) and those of other races (5.98%). 

However, this phenomeno is not surprising considering the well-documented high rates of 

gambling attributed to e ic Chinese worldwide, especially among males, in anecdotal accounts 

and empirical reports (CI k, King and Laylim, 1990; Fisher, 2000; Raylu and Oei, 2004; 

Papineau, 2005). 

With 26% of the to al sample classified as having white-collar occupations, these 

households have an avera e monthly income of about RM3,065. About 79% of the sample 

resides in urban areas, wit 84% being headed by male household heads. The average age of the 

household head is about 4 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 an above age group (Table 1). 
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, 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 Lc' log Li, log La and 10gLp ' with 

corresponding numbers of parameters kc, ki' ko and kp, respectively. Then the test statistic 

LR = 2(log Lc + log Li + log La -log L p) is ;(2 -distributed with kc + ki + ko - kp degrees of 

freedom (dt). 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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probability and level of ex enditures are non-trivial. To further explore the effects of explanatory 

variables, we calculate the marginal effects of these variables according to the procedure 

discussed above (by differ ntiating Equations (2), (3) and (4)). The results are presented in Table 

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

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

evaluated by simulating a mite change (e.g., from 0 to 1) in each variable, ceteris paribus. For 

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

(Greene, 2007). 

[Tables 4 & 5 about here] 

Pooled Sample 

The marginal effe s from the pooled sample indicate that education levels are 

statistically significant an negatively associated with the probability of gambling as an 

additional year of educati n possessed by the household head decreases the probability of 

gaming by 0.6% (Table 4) Conforming to the findings of Scott and Garen (1994), Coups et al. 

(1998), Stranahan and Bo g (1998a, 1998b) and Vong (2004), this implies that schooling has a 

significant impact in redu ing the likelihood of gambling amongst households in Malaysia. 

The results based n the marginal effects from the pooled sample also indicate that 

income is statistically sig ificant and the probability of gambling increases by 2.9% for each 

additional RM1000 incre e in household income. In addition, the probability of participating in 

gambling activities decre es by 0.8% for every additional family member in the household. 

Indian households d those of other races are 11.0% and 19.4%, respectively, less likely 

to gamble compared to C inese. Furthermore, households with white-collar occupations are 

5.2% less likely to partak in gambling vices compared to their blue-collar counterparts; urban 



. 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. 
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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 RMO.S7. A RMlOOO increase in 

income increases the conditional level of spending by RM 16.24 and the unconditional level by 

RM4.16. An additional member in the family decreases unconditional gambling expenditure by 

RM0.49. 

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 RMS4.S21ess compared to Chinese households. Overall, in terms of unconditional 

expenditures, Indian and those of other races spend RM17.0S 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 RM2S.86, 

Finally, households headed by males have higher conditional (RMI8.71) 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 effects of the explanatory variables on household 

gambling expenditures, th sample is segregated into the three other ethnic groups in Malaysia 

(Chinese, Indian, Others) esides the Malay majority. However, the negative impact of education 

on the probability (1.1 %) d both conditional (RM3.12) and unconditionallevels (RM1.75) of 

gambling is only evident £ r Chinese households. Except for a minor effect of lowering the 

probability (0.2%) of gam ling within those of other races, the impact of education is not 

statistically significant (T Ie 5). 

The marginal effec s of income by ethnic groups indicate that income is statistically 

significant and positively ssociated with the probability of gambling for all races. However, the 

magnitude is fairly small, ith each additional RMI 000 in household income increasing the 

probability of gambling b 3.9%,2.4% and 2.5% amongst Chinese, Indian and other race 

households, respectively. he results also show that based on ethnic considerations, age is 

directly related to the prob bility of gambling only amongst Chinese households, with each 

additional 10 years increa ing its likelihood to gamble by 7.1 %. Having a white-collar 

occupation lowers the pro ability of punting amongst Chinese (7.0%), and Indian (9.5%) ethnic 

households. Residing in a urban locality significantly lowers the probability of gambling for 

only those of other races ( .6%) compared to their rural counterparts. Meanwhile, Chinese 

(13.1 %), Indian (11.7%) d other race (3.9%) households led by males are more likely to 

gamble than those with fe ale household heads. 

The results also su gest that amongst households with gambling expenses, an increase of 

RMI000 in income leads statistically significant and higher expenditure levels for other race 

households (RMI6.63) co pared 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 

(RMI4.33) 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 (RMI5.70) have lower unconditional gambling 

expenditures while those of other races (RM 1.21) have higher unconditional expenditures 

compared to their rural cohorts. Within the sample of gamblers, Indians (RM3 7.19) and other 

race (RM20.04) households with male heads spend more on gambling compared to 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 (RMI7.03), 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 (RMI8.51) and unconditional (RMl.I3) 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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decisions in Malaysia. Usi g Heckman's sample selection model to address the statistical issue 

of zero observations in ex nditures, our results suggest that while education has a significant 

impact in reducing the like ihood of gambling and levels of expenditures amongst Chinese 

households in Malaysia, it effect is not as evident for Indians and those of other races. 

Specifically, while an addi iona1 year of education decreases the probability of gambling of a 

Chinese household by abo t 1.1 %, its effect is only 0.2% for those of other races and not 

statistically significant for hose of Indian descent. The results of the study also imply that 

income has a statistically s gnificant role in increasing the probability and expenditure levels of 

gambling amongst all race considered in the study. Even though age is statistically significant in 

spurring the likelihood to amble and the amount of expenditures spent amongst Chinese 

households, its effect is no -extant for Indians and those of other races. Further, a white-collar 

occupation significantly I ers the probability and unconditional effects on gambling for 

Chinese and Indian ethnic roups. Finally, households headed by males are more likely to 

gamble and spend signific ntly more compared to those managed by females. 

Since gambling ha been identified as one of the main sources of social problems in 

Malaysia, the findings in ur study can be used as a guide in designing public policies or 

programs aimed at proble atic gamblers in Malaysia. First, the government authorities could 

target intervention initiati es toward those found specifically to be more vulnerable to gambling 

activities, such as those 0 Chinese ethnicity, younger age groups, more affluent, non-white 

collar occupations and ho seholds headed by males. Second, although educational programs to 

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

Chinese gamblers should e toward the less educated. For instance, warnings regarding the 

ing, 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 ofthe 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 

longitudinal panel data to assess the robustness of our findings. While not the focus 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 

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 (RMImth) (dependent variable) 25.66 7.57 2.88 15.42 

(87.30) (30.12) (22.60) (66.33) 

Participating HH (n = 1,030) 103.80 54.27 48.15 91.56 

(150.79) (63.22) (80.07) (138.45) 

Continuous Explanatory Variables 

EDUC Years of formal education of HH head 8.61 8.78 6.94 8.06 

(4.74) (4.64) (4.89) (4.85) 

INCOME xl0-3 Gross monthly HH income (in RM) 3681.30 3059.91 2132.82 3065.65 

-(3167.8) (2547.0) (2683.1) (3014.0) 

HHsIZE Total number of family members in HH 3.95 4.32 4.35 4.14 

(1.99) (2.06) (2.44) (2.17) 

AGE+- 10 Age of HH head (in years) 49.99 47.32 41.30 46.64 

(13.53) (13.23) (13.10) (13.92) 

Binary Explanatory Variables 6;es = 1; no = 0) 

WHITE-COLLAR HH head is a white-collar worker 0.31 0.26 0.17 0.26 

(0.46) (0.44) (0.37) (0.44) 

URBAN HH resides in an urban area 0.87 0.81 0.65 0.79 

(0.34) (0.39) (0.48) (0.41) 

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) (0.48) 

AGE~57 HH head is ~ 57 years old 0.30 0.23 0.13 0.23 

(0.46) (0.42) (0.342 {0.422 

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

* Standard deviations in parentheses 
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TABLE 2 

ML Esti ation 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) 

EDUC -0.028*** 0.023 

(0.005) (0.015) 

WHITE-COLLAR -0.221 *** 0.299** 

(0.055) . (0.132) 

INCOME x 10-3 0.128*** 0.072 

(0.024) (0.065) 

INCOME2 x 10-6 -0.006*** -0.001 

(0.002) (0.004) 

URBAN 0.115** -0.478*** 

(0.056) (0.130) 

HHsIZE -0.034*** 0.048* 

(0.011) (0.029) 

MALE 0.452*** -0.365** 

(0.063) (0.186) 

AGE + 10 0.136 
(0.085) 

AGE2 + 100 -0.020** 

(0.009) 

AGE15-30 -0.148 

(0.153) 

AGE~ 57 0.159 
(0.107) 

cr 1.892*** 
(0.159) 

P -0.856*** 
(0.051) 

Log likelihood -8054.442 

Note: Robust standard er ors in parentheses. Levels of significance: *** = 1 %, ** = 5%, * = 

10%. 



TABLE 3 

ML Estimation of Sample Selection Model by Etlmic Groups 

Chinese Indian Others 
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) 
EDUC -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 10-3 0.124*** 0.043 0.119* 0.018 0.253*** 0.119 

(0.026) (0.077) (0.070) (0.176) (0.058) (0.239) 
INCOME2 x 10-6 -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 0.421 *** -0.995 

(0.073) (0.162) (0.159) (0.330) (0.113) (0.606) 
HHsIZE -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 

(0.1 05) (0.264) (0.215) 
AGE2 +- 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) 
cr 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 

Margi I Effects of Explanatory Variables: Pooled Sample 

Variable Probabili Cond.level Uncond. level 
Continuous Explanatory Variables 

EDUC -0.006*** -1.105 -0.568*** 
(0.001) (0.739) (0.133) 

INCOME x 10-3 0.029*** 16.244*** 4.163*** 

(0.005) (3.817) (0.740) 
HHsIZE -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~ 57 12.594 2.079 
(8.904) (1.479) 

Note: Asymptotic standa errors in parentheses. Levels of significance: *** = 1 %, ** = 5%, * = 

10%. 



TABLE 5 

Marginal Effects of Explanatory Variables by Ethnic Groups 

Chinese Indian Others 

Variable 
Prob- Condo Uncond. Prob- Condo Uncond. Prob- Condo Uncond. 
ability level level ability level level ability level level 

Continuous Explanatory Variables 
EDUC -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 10-3 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) 
HHsIZE -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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Abstract 

A trivariate Tobit system i estimated to investigate the demand for vices (tobacco, alcohol and 

gambling) in Malaysia. Es imation results, segmented by ethnicity, suggest that education level, 

occupation type, and age 0 household head negatively affects the likelihood to spend as well as 

amounts spent on tobacco y all Malaysians. In addition, while higher income Malay households 

are more likely to spend a d have higher tobacco expenditures, affluent Chinese and households 

of other races are more lik ly to spend and also spend more on smoking, drinking and gambling. 

Male-headed households 0 all races are more likely to spend and also spend more on smoking; 

drinking and gambling tha female-led households. 
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I. 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 of25.5%. 

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 (NeD, 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 (NCD, 

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 



500,000 people directly an indirectly, advertising and promotion (US$57 million) and 

packaging (US$14 million (Confederation of Malaysian Breweries Berhad, 2007). 
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Unlike smoking and rinking, there exists little data to link the growth of the gambling 

industry in Malaysia to an specific ethnic groups. Nonetheless, causal evidence point to the 

contribution by the non-M lay communities given that Malays in Malaysia, by virtue of being 

Muslims, are strictly forbi den to consume alcohol or partake in any form of gambling activities. 

However, such is the penc ant for gambling by the non-Malay communities that the country 

ranks second worldwide i terms of lottery sales as a percentage of gross domestic product 

(2.81 %) in 1997 (Garrett, 001). This is further evidenced by the fact that the Malaysian 

legalized gambling indus grew by more than 121 % from US$1.4 billion in 1991 to US$3.1 

billion in 2003, while abo t US$1.7 billion to US$4.3 billion was transferred into illegal 

underground betting durin the same period (Richardson, 1992; John and Chelvi, 2004). In 

addition, gaming tax reve ues amounted to more than US$1.8 billion between 2001 and 2004 

(Bernama, 2005). 

Despite the growing ignificance of these vices, a careful scrutiny of certain aspects of the 

Malaysian tobacco, alcoh 1, and gambling industries in Malaysia has largely been neglected. 

While an extensive literat re review shows a number of micro-level demand studies of such 

industries in Western cuI res using disaggregated cross-sectional consumption data on tobacco 

(Nayga, 1999; Ross and aloupka, 2004; Yen, 2005a, 2005b), alcohol (Atkinson et al., 1990; 

Blaylock and Blisard, 199 ; Yen, 1994) and gambling activities (Dorsett, 1999; Garrett, 2001; 

Sawkins and Dickie, 200 ; Welte et al. 2002), there exists, in contrast, little research on the 

demand for these vices in alaysia. 
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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 q with prices p, 

both n-vectors. Also let c be a vector of personal characteristics. Optimal levels of q are 

determined by solving the constrained utility maximization problem 

max {U(q,c)lp'q = m} (1) 
q 

where m is income. Assuming the utility function U(q,c) is continuous, increasing, and quasi-

concave in q, optimal levels of quantities can be expressed as a function of prices, income and 

personal characteristics hi (p, m, c) . In practice, the levels of consumption are also subject to 
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nonnegativity constraints, d therefore the amount consumed of each good can be either zero or 

positive, that is, 

q; = max{O,h;(p,m,c)},i = 1, ... ,n (2) 

With a single cross sectio , prices are assumed constant and are therefore absorbed into the 

constant term. Using a ve or x to represent explanatory variables, a linear function to 

approximate the determini tic demand function, and a random error u; to capture the 

unobservable for each equ tion, we consider a trivariate system of censored equations (Amemiya, 

1974) 

(3) 

where Pi (i = 1,2,3) are ve tors of parameters and random error vector U = [Up U2,U3]' ~ N(O,'Z), 

that is, U is assumed to be istributed as trivariate normal with zero means and covariance matrix 

0'2 
j P12O'P2 P13 O'j 0' 3 

'Z= P2jO' 20'j 
0'2 

2 P23 0'20'3 (4) 

P3j0'30'j P32 0'3 0'2 
0'2 

3 

where 0'; are standard dev ations and Pij are correlations among u;. The censored system (3) 

amounts to the simultaneo s-equations model of Amemiya (1974) which, when prices are 

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

Wales and Woodland (cf. ansom, 1987, p. 357). To describe the maximum-likelihood (ML) 

estimation procedure, den te the joint probability density function (pdf) of u as f(u j , u2 ' u3 ;'Z) . 

Then, the likelihood functi n depends on the outcome (i.e., positive or negative for each good) of 

each sample observation. or an observation with all goods positive, the likelihood contribution 

is simply the pdf 

(5) 

Editorial Office, pt of Economics, Warwick University, Coventry CV4 7AL, UK 
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, For the other extreme, with all goods zeros, the likelihood contribution is the normal probability 

integral 

(6) 

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 

(7) 

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 Pi' cri , and Pij' 

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 Yi is 

Prey; > 0) = Pr(u; > -x'PJ = <D(x'P; / crJ (8) 

and the conditional mean of Yi is 

where ~O and <DO are univariate standard normal pdf and cdf, respectively. Using (8) and (9), 

the unconditional mean of Y; is 

(10) 

Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK 
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Marginal effects of each e planatory variable, say xi' are calculated by differentiating (and 

differencing, in the case 0 a discrete variable) (8), (9) and (10) for i = 1,2,3. For statistical 

inferences, standard error of marginal effects are calculated by the delta method (Greene, 2007). 

III. Data 

The data set used in this s udy is the Malaysian Household Expenditure Survey 2004/05 (MHES) 

collected by the Departm nt of Statistics of Malaysia. This data set is the most recent of the 

national household expen iture surveys. The sample was-designed using a stratified multi-stage, 

area probability sampling method, thus ensuring that socio-economic and geographical 

considerations are taken i to account to reflect the Malaysian population. 

dents were asked to record their total monthly expenditures on tobacco 

products, alcohol consu tion and gambling activities. Socio-economic and other demographic 

characteristics ofthe resp ndents were also recorded (Table 1). A total of 14084 households 

responded to this survey, and a final sample of 14082 observations with complete information is 

used for the analysis. Fro this sample, 5291 (37.57%), 1108 (7.87%), and 1050 (7.46%) 

households reported toba co, alcohol, and gambling expenditures, respectively, during the 

survey period. 

Descriptive statisti s ofthe variables in the statistical model are presented in Table 1. 1 For 

the whole sample, the av rage household expenditures on tobacco, alcohol, and gambling 

amount to RM27.84, 7.17, and RM6. 77, respectively. 2 In comparison, amongst the 

1 A more compreh nsive discussion of the characteristics of survey respondents can be 

obtained from the author upon request. 

2 As of January 20 8, the exchange rate was approximately US$l = 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 occupations form 25% of the total 

sample. About 67% of the sample reside in urban areas and 84% are headed by male household 

heads. 
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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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It is also interesting note that while a higher percentage of Malay households use tobacco, 

the average monthly hous hold tobacco expenditures of Chinese smokers are significantly higher 

(RM97.57) compared to alay smokers (RM71.94). Similarly, although a smaller percentage of 

Indian households utilize bacco, their average monthly household tobacco expenditures 

(RM70.44) is about the sa e as those of Malay households. Among alcohol purchasing 

households, average mont ly expenditures are highest among Chinese (RM94.09) and those of 

other race (RMIOO.60). A erage monthly gambling expenses of participating Chinese 

(RM103.80) are almost d uble the amount spent by Malay (RM50.77), Indian (RM54.27), and 

other (RM48.15) househo ds (Table 2). 

IV. Results 

Since the numbers of Ma ays engaged in alcohol consumption and gambling activities are nearly 

zeros, a censored system ould not be estimated and therefore only the tobacco expenditure 

equation was estimated. or the other ethnic groups, the censored equation systems were 

estimated, by maximizin the likelihood function described above. To explore differences in 

consuming behavior, we est for equality of parameters across ethnic groups, by following a 

procedure similar to the how test in linear regression. Denote the maximum log-likelihoods for 

the Chinese, Indian, othe race, and pooled sample as log 1,., log L2, log L3 and log L p' and 

corresponding numbers fparameters as kl' k2, k3, and kp. Then the test statistic 

LR = 2(log 1,. + log L2 + 1 g ~ -log Lp) is X2 -distributed with k.. + k2 + k3 - kp degrees of 

freedom (di). Based on t e pooled and segmented sample results, the hypothesis of equal 

parameters was rejected LR = 736.44, df = 72, p-value < 1.0 x 10-10
), suggesting separate 

estimation of the censor d system for the Chinese, Indian, and other race. Further, all error 
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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 RMl.Sl 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 RMl.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 (RMS.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 RMI000 in household income increasing 
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the probability of smoking by 5.4%. Among the smoking, each additional RM1000 in household 

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

income results in the rise f unconditional tobacco expenditures by RM5 .81. These positive 

effects of income on the p obability and expenditure levels of tobacco suggest that income may 

be an important considera on for effective smoking prevention and cessation programs amongst 

the Malay communities in Malaysia. Since households with higher disposable incomes have a 

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

raises questions about the eve1 oftobacco taxes which are currently imposed in the country to 

discourage smoking. 

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

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

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

female-headed household . Male-headed households also have significantly higher unconditional 

expenditures for tobacco 20.91) than female-headed households. As such, one can conclude 

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

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

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

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

and unconditional expen ·tures of tobacco to decrease by RM8.32 and RMlO.46, respectively. 

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

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

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

hence, tobacco expendi 
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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 RMl.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 RMlOOO 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 RMS.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 



tendencies to smoke and ink as well as to partake in gambling activities, increases in current 

tobacco, alcohol and gam ing excise taxes may be a viable consideration. 
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Althoughthe margin I effects of household size are not statistically significant for tobacco, 

each additional member i a Chinese household results in a decrease in the likelihood of alcohol 

expenditure by 1.9%, whi 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, res ectively. At the same time, unconditional alcohol and gambling 

expenditures decrease by 3.11 and RM1.32, -respectively, for every additional member in the 

household. These finding may be due to the fact that Chinese households may not view alcohol 

and gambling expenditur as necessities. In other words, an increase in household size generally 

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

Therefore, larger househo ds are less like to spend on alcohol and gambling, with the assumption 

that these activities are n necessities. Meanwhile, the addictive nature of cigarette smoking 

may not be reflected by t e number of persons in a household on tobacco expenditures. 

As a Chinese house old head becomes older, the probability and expenditure levels of 

vices declines, other fact rs remaining constant. In fact, with each additional 10 years in age of 

the household head, the obability to smoke, drink, or gamble decreases by 5.5%, 2.7% or 1.9%, 

respectively. Further, eve la-year increase in age of the household head results in the 

conditional and uncondifonal expenditures of tobacco to decrease by RM6.36 and RM6.84, 

respectively. As for aleo olic beverages, every lO-year increase in age of the household head 

reduces conditional and conditional expenditures by RM4.86 and RM4.40, respectively. At the 

same time, each la-year ncrease in age of household head causes a decrease in gambling 

expenditure by RM3.15 ithin gambling households, while unconditional gambling expenditures 



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. 
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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, ceteris paribus. Amongst the participants, those with white-collar occupations have 

significantly lower conditional tobacco (RM6.65), alcohol (RM5.36) 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"(RMl 0.54) 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 playa 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), 



alcohol (RM17.81), and g bling (RM18.40) than their female cohorts. As such, one can 

conclude that there exist 1 wer tolerance levels of such vice activities by females compared to 

men. 

Indian 

For the Indian (Table 5), ch additional year of formal education (of the household head) 

lowers the probability of t bacco purchases by 1.2%. Among tobacco purchasers, an extra year 

of formal education reduc s conditional expenditures by RMl.05, while unconditional 

expenditures fall by RM1. 5. It is also of interest to note that education does not playa role in 

alcohol and gambling. Th se results suggest that schooling may have a deterring effect only on 

tobacco expenditures amo g the Indian ethnic group. 
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Although age does n t affect gambling in a statistical manner, each additional 10 years in 

age of the Indian househo d head result in a decrease in the probability of tobacco and alcohol 

purchases by 3.7% and 2. %, respectively. Further, every 10-year increase in age decreases 

conditional and unconditi nal tobacco expenditures by RM3.33 and RM3.95, respectively. On 

the other hand, for each 1 -year increase in age, conditional and unconditional alcohol 

expenditures fall by RM3 .11 and RM2.26, respectively. One may infer from these results that the 

likelihood and prevalence 0 indulge in tobacco and alcohol is reduced when Indian households 

becomes older. This may e due to the perception among the Indians that smoking and drinking 

are health related issues. ence, as one becomes older, one becomes more health conscious; thus, 

tobacco and alcohol expe ditures decline. However, one might not view gambling activities as 

major health concerns, as videnced by the statistical insignificance of age. 

Compared to those ith blue-collar occupations, white-collar Indians are 10.3% less likely 
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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 (RMI0.50) 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 RMI0.08 and RM8.l6; 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 (RMll.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 (RMl.18) and unconditional (RM1.54) 



tobacco expenditures onl (Table 6). These results imply that education plays a significant role 

in reducing the probabili and expenditure levels of only smoking for those of other races. 
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Income is a positive factor for all vices, with each additional RM1000 in household income 

for those of other races in reasing the probability of smoking, drinking, and gambling by 5.6%, 

2.7%, and 2.6%, respecti ely. Among those who indulge in these vices, each additional RMIOOO 

in household income incr ases conditional tobacco, alcohol, and gambling expenditures by 

RM4.30, RM5.66, and 3.99, respectively. Furthermore, every additional RMIOOO increase in 

household income causes an increase in unconditional tobacco, alcohol, and -gambling 

expenditures by RM5.60, RM3.52, and RM1.71, respectively. Thus, the direct relationships 

between income and the robability and expenditure levels suggests that wealthier family units 

have a higher tendency t partake and are better able to afford these vice activities. 

While the marginal ffects are not statistically significant for gambling, additional 

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

(0.9%). Conditional on c nsumption, an additional family member decreases tobacco and 

alcohol expenditures by 0.92 and RM1.87, respectively. On the other hand, unconditional 

tobacco and alcohol exp ditures decrease by RM1.20 and RMl.16, respectively, given an 

additional member in the household. These results suggest that households of other races may 

view tobacco and alcoho as non-necessities. Since increases in household sizes generally result 

in proportional increases in household expenditures, tobacco and alcohol are substituted by 

expenditures on other ba ic essential household items instead. 

Each additional 10 year increase in age of the household head of other race decreases the 

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

reduces conditional and conditional 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 

(RM9.61) 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 

tenns 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 (RMl1.29) and gambling (RM7.49) expenditures than 

female household heads. Male-headed households of other race also have significantly higher 
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unconditional expenditure for tobacco (RM25.41), alcohol (RM6.28), and gambling (RM2.69) 

than their female househol head cohorts. These results substantiate earlier notions that there 

exist lower tolerance level of vice activities among females compared to men. 

v. Summary and Cone uding Remarks 

The results of the study ge erally indicate that socio-demographic factors play important roles in 

determining the demand fi r vices among various ethnicities in Malaysia. First, education level of 

household head negatively affects the likelihood to spend as well as the amounts spent on -

tobacco by all Malaysians n a statistically significant manner. In other words, irrespective of 

ethnicity, as a household h ad possesses higher levels of education, the probability of smoking 

and its expenditures decre se in tandem. Coincidently, the decreasing magnitudes of likelihood 

and expenditures due to ed cation are consistently greater across all ethnicities for tobacco 

compared to alcohol and g mbling. A possible reasoning could be that Malaysians consider 

smoking to be more of a h alth hazard compared to drinking and gambling, resulting in larger 

magnitudes of avoidance. 

Second, occupation t pe and age of household head also negatively affect the likelihood to 

spend and amounts spent 0 smoking by all Malaysians. When a household head holds a white­

collar type occupation or b comes more mature, the probability of smoking and its 

corresponding amount of e penditures decrease as well. Third, wealth is a statistically significant 

factor in determining vice xpenditures in Malaysia. In addition to higher income Malay 

households being more lik ly to spend and have higher tobacco expenditures, affluent Chinese 

and other race households Iso have higher probabilities to purchase while spending more on 

smoking, drinking and ga bling. This suggests that higher disposable incomes contribute to 
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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 oftobacco and alcohol products as well as 

gambling. This could be in the fonn 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 detennining the effects of 

socio-demographic factors on vice activities, namely expenditures on smoking, drinking and 
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gambling, in Malaysia. Wi h data availability, future studies might repeat our analysis by using 

individual expenditure or onsumption 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-vi e campaigns that have been implemented in Malaysia. 
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Table 1. Variable definif ns and sample statistics 

Variable Definition Mean S.D. 

Tobacco Househo d expenditure on tobacco (RM/mo.) 27.84 57.45 

Consum i g households (n = 5,291) 74.09 73.20 

Alcohol Househo d expenditure on alcohol (RM/mo.) 7.17 51.75 

Consum g households (n =1,108) 91.13 162.45 

Gambling Househo d expenditure on gambling (RMImo.) 6.77 44.53 

Consu g households (n = 1,050) 90.78 137.77 

Education No.ofy ars of formal education of household head 8.51 4.81 

HH size Total nu ber of family members in household 4.35 2.22 

Income Gross m nthly household income (in RM) 2732.03 2669.17 

Age 46.85 14.06 

Binary variables (yes = 1; no= 0) 

Malay Malay h usehold head (reference) 0.57 0.50 

Chinese Chinese ousehold head 0.23 0.42 

Indian 0.06 0.23 

Other 0.15 0.36 

White Househ ld head is a white-collar worker 0.25 0.43 

Urban Househ ld resides in an urban area 0.67 0.47 

Male 0.84 0.37 

Source: Compiled from alaysian Household Expenditure Survey 2004105 (Department of Statistics 

Malaysia, 2005). 



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

Tobacco Alcohol Gambling 
Purchase Did Not Total Purchase Did Not Total Participate Did Not Total 

Malay 
n 3204 4761 7965 18 7947 7965 20 7945 7965 
Percentage 40.23% 59.77% 100.00% 0.23% 99.77% 100.00% 0.25% 99.75% 100.00% 
A vg. household exp (RM) 71.94 0 28.94 15.80 0 0.04 50.77 0 0.13 
Std deviation 70.90 57.15 25.08 1.38 89.65 5.06 
Min. 0.20 0.00 0.80 0.00 1.00 0.00 
Max. 630.00 630.00 73.40 73.40 400.00 400.00 

Chinese 
n 873 2327 3200 724 2476 3200 791 2409 3200 
Percentage 27.28% 72.72% 100.00% 22.63% 77.38% 100.00% 24.72% 75.28% 100.00% 
A vg. household exp (RM) 97.57 0 26.62 94.09 0 21.29 103.80 0 25.66 
Std deviation 79.24 60.01 173.41 91.36 150.79 87.30 
Min. 0.50 0.00 1.80 0.00 1.00 0.00 
Max. 500.50 500.50 2337.50 ,. 2337.52 1500.00 1500.00 

Indian 
n 279 531 810 126 684 810 113 697 810 
Percentage 34.44% 65.56% 100.00% 15.56% 84.44% 100.00% 13.95% 86.05% 100.00% 
A vg. household exp (RM) 70.44 0 24.26 67.32 0 10.47 54.27 0 7.57 
Std deviation 77.37 56.38 83.74 40.98 63.22 30.12 
Min. 0.20 0.00 1.80 0.00 2.00 0.00 
Max. 624.00 624.00 437.49 437.49 395.00 395.00 

Other 
n 935 1172 2107 240 1867 2107 126 1981 2107 
Percentage 44.38% 55.62% 100.00% 11.39% 88.61% 100.00% 5.98% 94.02% 100.00% 
A vg. household exp (RM) 60.66 0 26.92 100.60 '0 11.46 48.15 0 2.88 
Std deviation 68.92 54.91 163.45 63.67 80.07 22.60 
Min. 0.50 0.00 1.00 0.00 1.20 0.00 
Max. 638.50 638.50 1168.40 1168.42 512.00 512.00 
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Table 3. Maximum-Like ihood estimates of single censored equation for tobacco expenditure 

and marginal effects: M lay 

Variable 

Constant 

Education 

White-collar 

Income x 10-3 

Income2 x 10-6 

Urban 

HH size 

Male 

Age -;- 10 

Age2 
-;- 102 

a-

Log likelihood 

Par meter 

est' ates 

69 061*** 

(4 672) 

-27 556*** 

(6 347) 

(1 444** 

(0 633) 

108 265*** 

(1 510) 

-22190 350 

Marginal effects 

Probability Cond.level Uncond. level 

-1.018*** -1.508*** -1.896*** 

(0.002) (0.140) (0.177) 

-0.064*** -5.439*** -6.713*** 

(0.014) (1.157) (1.400) 

0.054*** 4.618*** 5.805*** 

(0.006) (0.538) (0.677) 

-0.015 -1.276 -1.606 

(0.011) (0.933) (1.175) 

0.004 0.346 0.435 

(0.003) (0.216) (0.271) 

0.219*** 18.379*** 20.907*** 

(0.013) (1.083) (1.091) 

-0.097*** -8.321 *** -10.460*** 

(0.022) (1.915) (2.408) 

Note: Asterisks *** indi ate significance at the 1 % level, and * at the 5% level of significance. 
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Table 4. Marginal effects of explanatory variables on probability, conditional.level, and unconditional level of consumption: Chinese 

Tobacco Alcohol Gambling 

Prob- Condo Uncond. Prob- Condo Uncond. Prob- Condo Uncond. 
Variable ability level level ability level level ability level level 

Continuous explanatory variables 

Education -0.019*** -2.159*** -2.320*** -0.011 *** -1.994*** -1.803*** -0.011 *** -1.912*** -1.973*** 

(0.002) (0.258) (0.283) (0.002) (0.488) (0.332) (0.002) (0.370) (0.389) 

Income x 10-3 0.011 *** 1.266*** 1.361 *** 0.039*** 6.936*** 6.270*** 0.029*** 4.966*** 5.123*** 

(0.004) (0.485) (0.526) (0.003) (0.544) (0.543) (0.005) (0.772) (0.827) 

HH size -0.005 -0.522 -0.561 -0.019*** -3.436*** -3.106*** -0.008** -1.279** -1.320** 

(0.004) (0.469) (0.508) (0.004) (0.777) (0.677) (0.004) (0.640) (0.668) 

Age -7 10 -0.055*** -6.362*** -6.835*** -0.027*** -4.864*** -4.397*** -0.019*** -3.149*** -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*** -6.997*** -0.030* -5.362* -4.769* -0.062*** 10.474*** 10.543*** 

(0.018) (2.074) (2.153) (0.018) (3.252) (2.853) (0.017) (2.981) (2.969) 

Urban -0.073*** -8.420*** -9.478*** 0.001 0.188 0.170 -0.037 -6.208 -6.583 

(0.024) (2.800) (3.295) (0.024) (4.279) (3.859) (0.025) (4.180) (4.551) 

Male 0.156*** 18.579*** 17.640*** 0.119*** 22.775***17.810*** 0.113*** 19.629*** 18.399*** 

(0.018) (2.313) (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. 



Table 5. Marginal effects of explanatory variables on probability, conditional level, and unconditional level of consumption: Indians 

Tobacco Alcohol Gambling 

Prob- Condo Uncond. Prob- Condo Uncond. Prob- Condo 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 10-3 0.021 1.912 2.268 0.014 1.777'~ 1.288 0.016 1.420 1 200 

(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*** -3.329*** -3.950*** -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 -0.098*** -9.737*** -7.205*** 

(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*** 8.673*** 

(0.049) (4.352) (4.775) (0.029) (4.355) (2.479) (0.036) (4.351) (2.459) 

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

Tobacco Alcohol Gambling 

Prob- Condo Uncond. Prob- Condo Uncond. Prob- Condo Uncond. 
Variable ability level level ability level level ability level level 

Continuous explanatory variables 

Education -0.015*** -1.184*** -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 10-3 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*** -3.301 *** -4.301 *** -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*** -6.252*** 0.043*** 6.992*** 2.807*** 

(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*** 6.284*** 0.042*** 7.485*** 2.688*** 

(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. 
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Appendix Tables: Maxi um-Likelihood Estimates for Segmented Samples 

Table Ai. Maximum-lik lihood estimation of censored equation system: Chinese 

Alcohol Gambling 

Variable S.E. Estimate S.E. Estimate S.E. 

Constant 43.183 -174.200** 80.597 -271.926*** 71.060 

Education ** 1.048 -9.200*** 1.585 -7.934*** 1.540 

White-collar ** 8.589 -25.037* 15.351 -44.411*** 12.816 

Income x 10-3 ** 2.396 36.250*** 3.031 27.625*** 4.450 

Income2 x 10-6 0.079 -0.577*** 0.095 -0.954*** 0.205 

Urban -32.08 10.170 0.870 19.773 -25.114 16.500 

HH size -2.08 1.876 -15.853*** 3.327 -5.308** 2.676 

Male 82.74 *** 11.621 116.145*** 20.109 88.227*** 17.877 

Age -;- 10 -18.03 15.768 -16.177 29.450 46.034* 25.086 

Age2 
-;- 102 -0.73 1.520 -0.627 2.846 -5.911*** 2.374 

() 152.32 *** 4.199 228.434*** 2.995 222.433*** 3.730 

Error correlations (Pij) 

Alcohol 0.27 *** 0.027 

Gambling *** 0.027 0.279*** 0.033 

Log likelihood 

Note: Asterisks *** indi ate significance at the 1 % level, and * at the 5% level of significance. 
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. Table A2. Maximum-Likelihood estimation of censored equation system: Indian 

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** 14.924 -19.600 21.579 -51.294*** 19.025 

Income x 10-3 16.424* 8.600 8.965 8.517 12.427 9.830 

Income2 x 10-6 -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*** 27.151 71.602*** 27.952 

. Age -;- 10 -57.363*** . 22.152 10.026 43.433 58.331 44.748 

Age2 
-;- 102 4.800** 2.205 -2.807 4.591 -7.207 4.640 

cr 116.331*** 4.365 146.896*** 10.189 115.331 *** 6.944 

Error cOlTelations CPy) 

Alcohol 0.285*** 0.064 

Gambling 0.068 0.075 0.416*** 0.089 

Log likelihood -3835.384 

Note: Asterisks * * * indicate significance at the 1 % level, and * at the 5% level of significance. 
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Table A3. Maximum-lik lihood estimation of censored equation system: Other race 

bacco Alcohol Gambling 

Variable Estima e S.E. Estimate S.E. Estimate S.E. 

Constant -14.149 25.317 -403.458*** 85.776 -264.705*** 68.588 

Education -3.694 ** 0.622 -1.714 2.496 -2.328 2.005 

White-collar -19.508 ** 7.275 23.656 25.789 -8.812 16.613 

Income x 10-3 15.738 ** 2.559 34.066*** 4.501 38.665*** 11.426 

Income2 x 10-6 ** 0.142 -0.327*** 0.127 -2.709** 1.168 

Urban ** 5.565 -54.215*** 20.744 48.940*** 17.879 

HH size 1.151 . -10.800*** 3.823 -2.969 2.803 

Male 79.504 ** 7.875 68.844*** 25.582 54.654 *** 19.823 

Age + 10 -12.356 10.650 44.402 35.543 -16.642 27.466 

Age2 + 102 0.250 1.124 -5.512 3.741 1.028 2.871 

() ** 1.442 223.276*** 8.815 130.376*** 9.291 

Error correlations (Pij) 

Alcohol ** 0.041 

Gambling 0.046 0.480*** 0.067 

Log likelihood 

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


