
Melbourne Institute Working Paper Series

Working Paper No. 3/15
Binge Drinking, Antisocial and  
Unlawful Behaviours, and Beverage Types

Ou Yang, Xueyan Zhao and Preety Srivastava



Binge Drinking, Antisocial and  
Unlawful Behaviours, and Beverage Types* 

 
 

Ou Yang†, Xueyan Zhao‡ and Preety Srivastava§ 
† Melbourne Institute of Applied Economic and Social Research,  

The University of Melbourne 
‡ Department of Econometrics and Business Statistics, Monash University 

§ School of Economics, Finance and Marketing, RMIT University 
 

 
 

 
 

Melbourne Institute Working Paper No. 3/15 
 

ISSN 1328-4991 (Print) 

ISSN 1447-5863 (Online) 

ISBN 978-0-7340-4371-9 
 

January 2015 
 
 
 
 
 

* We thank Deborah Cobb-Clark and Paul Jensen for their very helpful comments and 
suggestions. Thanks also to Xiaohui Zhang, our discussant at ‘The 5th Australasian 
Workshop on Econometrics and Health Economics’. Useful feedback was also provided by 
participants in seminars at the Melbourne Institute and Monash University. 

 
 
 
 
 

Melbourne Institute of Applied Economic and Social Research 

The University of Melbourne 

Victoria 3010 Australia 

Telephone (03) 8344 2100 

Fax (03) 8344 2111 

Email melb-inst@unimelb.edu.au 

WWW Address http://www.melbourneinstitute.com 



2 

 

Abstract 

This paper examines evidence from Australia on the factors associated with binge drinking 

and several alcohol-related antisocial and unlawful behaviours. In particular, to quantify the 

negative externalities of excessive alcohol consumption by product type, our primary focus is 

the link with eleven types of alcoholic beverages. We also examine the role of binge drinking 

in increasing the likelihood for engaging in these antisocial and unlawful behaviours. We use 

individual-level data from a national representative survey and a multivariate probit model 

that allows unobservable factors for all negative behaviours to be correlated. Potential 

misclassification in the self-reported consumption data is accounted for. Results provide 

valuable evidence for more effective alcohol taxation as a tool for correcting differentiated 

negative externalities by beverage type. 

 

JEL classification: C3, I1, K3 

Keywords: Binge drinking, negative externalities, alcohol taxation, multivariate probit, 

misclassification 
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1 Introduction 

Binge drinking and its related adverse effects have long been one of the major policy 

concerns in many countries. Although there has been evidence showing that moderate alcohol 

consumption benefits health among middle-aged and older people (for example Gaziano, 

Buring, and Breslow 1993, Rimm 1996, Fagrell, Faire, and Bondy 1999, and Malinski et al. 

2004), the toll taken by excessive alcohol consumption or binge drinking on many societies 

significantly overtakes the benefit from moderate consumption. For instance, alcohol harm 

was responsible for 3.2% of the total burden of disease and injury in Australia in 2003, while 

it prevented 0.9% per cent of the total burden (Begg et al. 2007). 

One of the main policy tools used by governments around the world for reducing alcohol 

abuse is alcohol taxation. The main rationale for alcohol tax is the ‘sin tax’ and market failure 

arguments. Excessive alcohol consumption is associated with a range of negative externalities 

in areas of road accidents, criminal activities, abuses of family members and others, health 

care, law enforcement costs, and some labour market participation and productivity 

implications (Freebairn 2010). As taxing by heterogeneous consumer types would not seem 

to be a feasible approach, an alternative way towards achieving the goal of correcting market 

failure more effectively is to examine the association of negative externalities with 

heterogeneous alcohol beverage types.  

Alcohol taxation in Australia has long been the centre of debate among health 

professionals, welfare bodies, grape growers, and beer, wine and spirit producers. Australia 

has a complex alcohol tax system where beer and spirits are taxed by differentiated 

volumetric excise rates according to alcohol strength and wine is levied an ad valorem WET 

(wine equalisation tax) based on wholesale value. In spite of its reported effectiveness, 

taxation has been underutilised in Australia to reduce alcohol-related harm (Doran et al. 
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2010). From a public health and economic perspective, the current alcohol taxation regime in 

Australia is flawed. While there are some positive aspects to the current regime, such as the 

relatively lower rate of tax on low alcohol beer, there are large inconsistencies in the way 

different alcohol products are taxed; products are not consistently taxed according to their 

alcohol content level, nor their propensity to cause harm (NPHT 2009). 

In a comprehensive review of the Australian tax system, namely the ‘Henry Review” 

(Henry et al. 2010), a change to a flat rate volumetric tax system across all alcohol beverages 

has been advocated. In support of such a volumetric tax system, the Australian National 

Preventative Health Task Force highlights the need to encourage the production and 

consumption of low-alcohol products (NPHT 2009). These all seem to endorse the “equal 

alcohol, equal tax” argument regardless of product types, and to only associate the degree of 

negative externalities with the alcohol content in a product but take no account of its 

propensity to cause harm.  

Notwithstanding a substantial body of empirical studies on the association of alcohol 

consumption with alcohol-related risky and abusive behaviours, they often have alcohol as an 

aggregated product (for example Jonah 1986, Greenfield and Weisner 1995, Weiser et al. 

2006, Adlaf and Smart 1983, Yu and Williford 1993). Anecdotal evidence would suggest that 

different beverage types are more likely to be associated with certain types of abusive 

behaviours, but empirical studies for differentiated alcohol products are few and only relate to 

some negative behaviours (see Berger and Snortum 1985, Smart 1996, Norström 1998, 

Stockwell et al. 1998). To the best of our knowledge, Srivastava and Zhao (2010) has been 

the only recent study examining the association between differentiated alcohol beverage 

types and alcohol-related potential negative externalities in the Australian context. However, 
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they only use two-way data cross-tabulations without a formal econometric model to control 

for effects of other individual characteristics.  

Aiming to fill this gap in the literature, this paper studies the association of binge 

drinking and a range of alcohol-related antisocial and unlawful behaviours with the types of 

alcohol beverages the drinker consumes, paying particular attention to drinker characteristics. 

In addition, we also examine how the likelihood for engaging in each of these negative 

behaviours is increased via the act of binge drinking. We use individual-level data from a 

national representative survey and employ a multivariate probit model that allows 

unobservable factors for all negative drinking behaviours to be correlated. As our data for 

these antisocial and unlawful behaviours are self-reported and subject to misclassification, we 

also explicitly allow for the possibility of misclassification using a modified maximum 

likelihood following Hausman, Abrevaya, and Scott-Morton (1998). Our results will provide 

useful evidence to contribute to the on-going discussion of alcohol tax reform in Australia.  

The rest of this paper is set out as follows. Section 2 presents background information on 

harmful drinking and alcohol taxation in Australia. Section 3 details the data. Section 4 

presents the econometric framework. The estimation results are discussed in Section 5, and 

Section 6 concludes this paper. 

2 Harmful Drinking and Alcohol Taxation in Australia 

Like in many other developed countries, alcohol consumption constitutes an integral part 

of Australian lifestyle. However, recent statistics show that consumption of alcohol at 

harmful levels in Australia is considerable. According to the 2010 Australian National Drug 

Strategy Household Survey (AIHW 2011), around 39.8% Australian people who are 14 years 
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or older drink, at least once in the previous 12 months, in a pattern that placed them at risk of 

an alcohol-related injury from a single drinking occasion.  

Much of the recent concern arises from the evidence of a bingeing epidemic and an 

increasing popularity of premixed ready-to-drink (RTD) spirits, especially among youth and 

young adults. In 2010, almost two-thirds (64.6%) of males aged 18–19 years, and more than 

half (54.9%) of males aged 20–29 years placed themselves at risk of an alcohol-related injury 

at least once a month (AIHW 2011). Compared to other alcohol drinks, premixed spirit drinks 

were much preferred by the 12-17 age-group and were more likely to be nominated as the 

preferred drink by females than by males (62.1% for females compared with 38.2% for males) 

(AIHW 2011). Ramful and Zhao (2008) showed an evidence of an alarming proportion of 

young females engaging in spirits consumption as a result of the increasing popularity of 

premixed spirits drinks. Indeed, among heavy drinkers and bingers, youths and young adults 

are segments of the population that attract much of the attention, as they are more likely to 

take alcohol-related antisocial or risky behaviours (Gruber 2001).  

In addition, these age groups are also more likely to indulge in alcohol abuses that result 

in a high incidence of fatal and nonfatal motor vehicle crashes, crime and violence. With 

regards to habit forming aspect of drinking, alcohol consumption in adolescence appears to 

be linked to alcohol use patterns in later life (see Rachal et al. 1980, Grossman, Chaloupka, 

and Sirtalan 1998, Cook and Moore 2001, Williams 2005). Youth drinking is also shown to 

have detrimental, and often irreversible, consequences in terms of health, human capital and 

social status (see Cook and Moore 1993, Kenkel et al. 1994, Dee and Evans 2003, Williams, 

Powell, and Wechsler 2003). 

Taking on the challenge, the Australian Government has announced a new national 

strategy to address the binge drinking epidemic (ALP 2008). While a range of policy tools are 
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under debate, including regulations limiting place and time to sell alcohol, restrictions on 

underage drinking, enforcement of drink driving laws, restrictions on advertising, and anti-

alcohol campaigns, raising alcohol prices via taxation is another option. The Labor 

government’s abruptly increasing tax for the RTDs, has caused a flurry of responses from the 

many parties involved (producers including grape growers, and beer, wine and spirit 

companies, as well as health professionals and welfare bodies) as it has opened the ‘can of 

worms’ of the long-standing issue of the ‘anomalies’ of alcohol tax in Australia (Zhao and 

Wittwer 2007).  

In Australia, beer and spirits are taxed by alcohol content with differentiated volumetric 

excise (VT) rates according to alcohol strength. Wine, on the other hand, is levied an ad 

valorem wine equalisation tax (WET) based on wholesale value. According to an update to 

Zhao and Wittwer (2007) based on 2007/08 data, cask wine pays effectively $3/LAL (per 

Litre of Alcohol), non-premium bottled wine $14/LAL, and premium bottled wine $33/LAL. 

In comparison, beers pay around $19/LAL (light and keg) to $31/LAL (premium), RTD light, 

$41/LAL, RTD dark, $43/LAL, and straight spirit, $66/LAL. The spirit industry has long 

pushed for the ‘equal alcohol, equal tax’ argument, while the wine industry emphasises its 

contribution in the vitality and employment in the Australian agricultural industry and 

externalities such as tourism. However, there has been consensus for the need of a 

comprehensive review of alcohol taxation by differentiated products. In the recently released 

‘Henry Review’ of the Australian tax system, alcohol tax reform has become an important 

part and attracted much debate. 

3 Data 

The data we use in this study are drawn from the 2001, 2004, 2007 and 2010 waves of 

the Australian National Drug Strategy Household Survey (NDSHS), involving 106,193 
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individuals. The NDSHS is a nationally representative cross-sectional survey of the non-

institutionalized Australian civilian population aged 12 years and older and is administered 

by the Australian Institute of Health and Welfare (AIHW). The survey provides information 

on drug use patterns, attitudes and behaviour. It also provides a wide range of information on 

respondents’ demographic and socioeconomic backgrounds. We focus on the four most 

recent waves of the survey as they provide more detailed information on spirits consumption 

including premixed spirits drinks which have become increasingly popular in the last decade. 

Key to our study is information on individuals’ antisocial behaviours that they had 

undertaken under the influence of alcohol. Among these behaviours, those of major interest 

to us are: drove a motor vehicle, created a public disturbance or nuisance, caused damage to 

property, stole money, goods or property, verbally abused someone, and physically abused 

someone. In this study, for practical purposes, we categorized them into three groups 

according to similarities among some of these behaviours: Driving (drove a motor vehicle), 

Disturbance (created a public disturbance/nuisance, caused damage to property, or stole 

money, goods or property), and Abuse (verbally or physically abused someone). 

Table 1 depicts the proportions of individuals in the sample who participated in each of 

the three groups of antisocial behaviours while under the influence of alcohol, across waves 

of survey dating 1993 through to 2010. Throughout these seven waves of survey, 

participation rates of drink driving dominate in each year. Clearly, Disturbance and Abuse 

show a declining trend, but the proportions are still quite significant. 

In this study, drinkers are defined as those who have consumed alcohol in the past year 

and the rest are defined as abstainers. This results into a sub-sample of 82,053 drinkers. The 

harmful consequences pertaining to alcohol consumption are generally linked with heavy or 

binge drinking. Not only does binge drinking, especially among adolescents and young adults, 
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result in a high incidence of vehicle crashes, crime and violence, but it also has detrimental 

and often irreversible consequences in terms of health, human capital and social status.  

Binge drinking is generally recognised as drinking heavily on an occasion; however, 

despite its intuitive sense, there appears to be a lack of consensus on its definition. The 

definition varies with, among others, the units of measurement of alcohol beverages and the 

number of drinks. In the absence of a unified measurement of binge drinking, in this study 

risk levels related to short-term harm of drinking, as defined in the 2001 National Health and 

Medical Research Council Alcohol Guidelines (NHMRC 2001), are used to group drinkers 

by different drinking patterns. Therefore, bingers are defined as those who indulge in 

medium-to-high-risk drinking: specifically, men drinking at least seven standard drinks and 

women drinking at least five standard drinks on a single occasion. This definition of binge or 

heavy drinking has also been adopted in several other studies on binge drinking (for example 

Chaloupka and Wechsler 1996, Williams, Chaloupka, and Wechsler 2002, Srivastava and 

Zhao 2010).3 

In Table 2, we see that most of the respondents (about 80%) from each wave of the 

survey are drinkers. For obvious reasons, in this study drinkers are of principal interest to us. 

The observed unconditional correlation coefficients between the antisocial behaviours 

undertaken under the influence of alcohol and drinking pattern are presented in Table A1 in 

the Appendix. From this preliminary result it is clear that drinking pattern (binge or not) is 

correlated with alcohol-related antisocial behaviours. 

                                                            
3 In March 2009, the NHMRC released a new set of guidelines on alcohol consumption and health risks. However, this new 
set of guidelines is controversial in that although, in recognition of the fact that the lifetime risk of harm from consuming 
alcohol increases progressively with the amount consumed (NHMRC 2009), the previous threshold-based definitions for 
risky or high-risk drinking were removed. In particular, the 2009 guidelines recommend that drinking no more than two 
standard drinks, for both men and women, on any day reduces the lifetime risk of harm from alcohol-related disease or 
injury. To conform to the definition of binge drinking conventionally used in previous studies we follow the 2001 guidelines.  
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In the survey, respondents were required to answer the question, “What types of alcohol 

do you usually drink (Mark all the types of drinks apply)”, to inform what they usually drink. 

We use this information to construct eleven dichotomous variables to indicate respondents’ 

usual drinking preferences which we use as exogenous covariates in the model. These binary 

indicator variables are respectively: regular strength beer, middle strength beer, low strength 

beer, home brewed beer, cask wine, bottled wine, fortified wine, canned premixed spirits, 

bottled premixed spirits, bottled spirits and other.  

Table 2 presents participation rates by types of alcoholic drinks for the drinkers. 

Specifically, regular strength beer, bottled wine, and bottled spirits are the three most 

preferred drinks. Premixed drinks which have recently become quite popular also 

demonstrate very high and increasing participation rates. In order to provide more insight on 

an individual’s preference for an alcoholic product, the 82,053 drinkers are classified into 

1,268 unique and mutually exclusive groups in terms of the different realizations of how 

respondents answered this survey question. When these groups are ranked by the number of 

drinkers they contain, the top ten groups together contain 43% of all drinkers. From Table A2 

in the Appendix, we see that the majority of individuals from these ten groups have chosen 

only one or two drinks as what they usually drink. 4 Hence, we are confident that these 

drinking-preference indicator variables capture respondents’ main drinking preferences quite 

adequately.  

Table 3 presents participation rates for the 11 types of alcoholic drinks, by age and 

gender. As expected, canned premixed spirits and bottled premixed spirits are more popular 

among youth and young adults, compared to other age groups. The popularity of the two 

drinks clearly goes down with age. In contrast, bottled wine is more popular with middle-

aged and elderly people. In terms of gender difference, regular strength beer is always more 
                                                            
4 Full results are available upon request from the authors. 
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popular with men than with women, irrespective of age. In contrast, women have a higher 

preference for bottled wine than men across all age groups. 

Our econometric model also controls for a range of individuals’ socioeconomic, 

demographic and lifestyle factors. We also control for (aggregated) alcohol price. Details on 

all dependent and explanatory variables used in this study are presented in Tables A3 and A4 

in the Appendix.  

4 Estimation issues and Econometric framework 

In the alcohol consumption literature, drinking patterns (e.g. bingeing in this study) have 

always been treated as exogenous (see, for example, Greenfield and Weisner 1995, 

Markowitz, Kaestner, and Grossman 2005, Salomé et al. 2005, Brown and Vanable 2007). 

However, individuals’ inclination towards various antisocial behaviours under the influence 

of alcohol and their drinking patterns are very likely to be driven by a common set of 

unobservable factors, and thus it would be inappropriate to treat drinking patterns as 

exogenous. For instance, as Gottfredson and Hirschi (1990) argued that people who lack self-

control are more likely to engage not only in antisocial or unlawful activities, but also 

negative behaviours such as drinking, gambling and smoking. In addition, some other 

personality traits linked to individuals’ differences in behaviours, such as impulsiveness, risk-

taking and sensation-seeking, are also believed to be related to alcohol use and abuse 

(Cherpitel 1993). Such confounding factors can potentially obscure the correlations and 

induce endogeneity or simultaneity bias (Hayashi 2000). 5 Exceptions in this literature are 

                                                            
5 One may argue that consumers’ drinking preferences are endogenous. However, addressing the potential endogeneity is 
almost an impossible task, because of the multitude of the beverage types considered, the dimension of the resulting 
multivariate system model and the difficulty with finding appropriate instruments. In order to examine the robustness of our 
results to the potential endogeneity of drinking preferences, the system is re-estimated for different subsets of the eleven 
beverage types, and the results seem to be reasonably robust to variations in the choice of drink types. Coefficient estimates 
for two different subsets are presented in Table A5 and Table A6 in the Appendix. They can be compared with the estimates 
for the full set of drinks presented in Table A7. 
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Chatterji et al. (2004) and Sen (2002), both of which used a recursive bivariate probit model 

to deal with endogeneity. However, they did not fully take the advantage of the system 

approach to discuss all results of interest. 

To jointly study the association between binge drinking, alcohol-related antisocial 

behaviours and consumers’ drinking preferences, a system of probit equations with a 

triangular endogenous structure6 is specified that allows binge drinking to be determined 

endogenously. Let ௜ܻ,஻
∗ , ௜ܻ,஽௥௜௩௜௡௚

∗ , ௜ܻ,஽௜௦௧௨௥௕௔௡௖௘
∗  and ௜ܻ,஺௕௨௦௘

∗  denote the propensity of the ith 

individual in the sample to participate in binge drinking and the three alcohol-related 

antisocial behaviours under the influence of alcohol. The three latent variables are mapped to 

observed binary dummy variables ௜ܻ,஻, ௜ܻ,஽௥௜௩௜௡௚, ௜ܻ,஽௜௦௧௨௥௕௔௡௖௘ and ௜ܻ,஺௕௨௦௘ using: 

 *
,

, *
,

1  if 0

0  if 0

i L

i L

i L

Y
Y

Y

  


 (1)

where  ܮ ∈ ሼܤ, ,݃݊݅ݒ݅ݎܦ ,ܾ݁ܿ݊ܽݎݑݐݏ݅ܦ ሽ݁ݏݑܾܣ , and ௜ܻ,௅ ൌ 1  to indicate participation and 

௜ܻ,௅ ൌ 0 otherwise. 

We specify the system of equation as follows: 

 * '
, , ,

* '
, , , ,

* '
, , , ,

* '
, , , ,

i B i B B i B

i Driving i Driving Driving Driving i B i Driving

i Disturbance i Disturbance Disturbance Disturbance i B i Disturbance

i Abuse i Abuse Abuse Abuse i B i Abuse

Y X

Y X Y

Y X Y

Y X Y

 

  

  

  

  


  


  
   

 (2)

where ௜ܺ,஻
ᇱ , ௜ܺ,஽௥௜௩௜௡௚

ᇱ , ௜ܺ,஽௜௦௧௨௥௕௔௡௖௘
ᇱ  and ௜ܺ,஺௕௨௦௘

ᇱ  are vectors of exogenous covariates. The 

error terms in the respective equations are assumed to independently and identically follow a 

multivariate normal distribution with mean zero and covariance matrix Σ, that is 

ሺߝ௜,஻, ,௜,஽௥௜௩௜௡௚ߝ ,௜,஽௜௦௧௨௥௕௔௡௖௘ߝ ,ሺ0ܸܰܯ~′௜,஺௕௨௦௘ሻߝ Σሻ, where 
                                                            
6 For a similar bivariate case, see Greene (2007 p. 823) and Maddala (1983 p. 123). 
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1

B Driving B Disturbance B Abuse

B Driving Driving Disturbance Driving Abuse

B Disturbance Driving Disturbance Disturbance Abuse

B Abuse Driving Abuse Disturbance Abuse

  
  
  
  

 
 
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  
 

 (3)

We assume ܸܽݎሺߝ௜,௅ሻ ≡ 1  ( ܮ ∈ ሼܤ, ,݃݊݅ݒ݅ݎܦ ,ܾ݁ܿ݊ܽݎݑݐݏ݅ܦ ሽ݁ݏݑܾܣ ) in order for the 

parameters to be identified separately from the variance of ߝ (Greene 2007). Equations (1) - 

(3) together specify an endogenous multivariate probit (MVP) system model with a recursive 

simultaneous structure that jointly determines the binge drinking decision and the three 

decisions to participate in antisocial behaviours while under the influence of alcohol. 

Specifically, the MVP specification with potentially non-zero off-diagonal elements in Σ 

allows for correlations across the disturbances of the four latent equations. Note that when the 

off-diagonal elements in Σ equal zero the MVP model reduces to four independent probit 

models which are then estimated separately. 

Given the potential endogeneity of drinking patterns, the estimates of the treatment 

effects of drinking patterns on individuals’ antisocial behaviour participation under the 

influence of alcohol will be biased upwards. Besides relying on the functional form of the 

MVP for identification, we consider imposing exclusion restrictions (Heckman 1978, 

Maddala 1983, Monfardini and Radice 2008). Specifically,  ௜ܺ,஻ contains instruments which 

do not appear in ௜ܺ,஽௥௜௩௜௡௚
ᇱ , 	 ௜ܺ,஽௜௦௧௨௥௕௔௡௖௘

ᇱ  and ௜ܺ,஺௕௨௦௘
ᇱ . In the literature a wide range of 

variables have been used to instrument use of drugs such as tobacco, alcohol, marijuana, 

cocaine (see, for example, French and Popovici 2011). Typical instruments for alcohol 

consumption include family characteristics (e.g. parent with alcohol problems and parent 

smoking status), personal beliefs/characteristics (e.g. religiosity, smoked at age 18, and 

chronic disease/health), and state laws, taxes, policies and prices (e.g. state minimum legal 

drinking age, state beer taxes and alcohol prices). We use the Australian price index of 
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alcohol deflated using the all-good consumer price index, which varies by state of residence 

and year, as an instrument for alcohol consumption in this study (ABS 2011), and it is not 

implausible to assume that the price of alcohol indirectly affects individuals’ antisocial 

behaviour participation only via its direct effect on individuals’ drinking patterns. 

An important limitation of our data is the measurement or ‘misclassification’ error in the 

alcohol consumption data. Misclassification refers to a response reported or recorded in the 

wrong category. The binge drinking variable is constructed from a survey question which 

asked respondents to report their drinking patterns in the last 12 months. Specifically, the 

following question was asked: Please record how often in the last 12 months you have had 

each of the following number of standard drinks in a day? Respondents had to then choose 

from a grid with the vertical array displaying the number of standard drinks such as “20 or 

more drinks”, “11-19 standard drinks” to “less than 1 standard drink” or “none”, and the 

horizontal array displaying the frequency such as “everyday”, “5 to 6 days a week” to “about 

once a month”, “less often” or “never”. Given the multitude of alternatives and the long recall 

period, it is quite likely that the consumption data is subject to measurement error.  

In a discrete-response model, misclassification of dependent variables renders coefficient 

estimates inconsistent when estimation techniques such as probit or logit are used. This has 

even worse consequences in the multivariate probit system specification with the alcohol 

consumption variable as an endogenous regressor. To correct for misclassification, a 

modified maximum likelihood approach proposed by Hausman, Abrevaya, and Scott-Morton 

(1998) is employed. This approach is further extended to dynamic discrete choice scenarios 

by Keane and Sauer (2009). 

Specifically, let ,i BY  denote the true response for the underlying latent variable *
,i BY , i.e.  
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 *
, ,( 0),i B i BY I Y   (4)

where ( )I E  is the indicator function equal to one if E  is true and zero otherwise. Following 

Hausman, Abrevaya, and Scott-Morton (1998), the probability of misclassification of the 

bingeing dummy variable depends on the values of ,i BY , and is assumed to be independent of 

the covariates and other dependent variables in the multivariate probit model. Accordingly, if 

,i BY  denotes the observed bingeing indicator variable, the misclassification probabilities are 

 
0 , ,

1 , ,

Pr( 1| 0),

Pr( 0 | 1).

i B i B

i B i B

Y Y

Y Y





  
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


 

(5)

where 0 is the probability that a zero is misclassified as a one, and 1  is the probability that 

a one is misclassified as a zero. 

Given a random sample of ߋ  households, assuming that error terms in (2) follow a 

multivariate normal distribution, the system of equations can be consistently and efficiently 

estimated by maximising the following modified log-likelihood function that is corrected for 

misclassification: 

 

1 1 1 1

, , , , , , , , ,
1 0 0 0 0

, , , , , ,

log{ ( , , , | , , , )

(1 ) ( 1 , , , | ,

N

i lmnk i B i Driving i Disturbance i Abuse i B i Driving i Disturbance i Abuse
i l m n k

l i B i Driving i Disturbance i Abuse i B i Driv

d P Y l Y m Y n Y k X X X X

P Y l Y m Y n Y k X X
    

    
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 


, , 1, , ) }ing i Disturbance i Abuse lX X    

(6) 

where ݈, ݉, ݊  and ݇	߳	ሼ0,1ሽ, , , , , ,( , , , )i lmnk i B i Driving i Disturbance i Abused I Y l Y m Y n Y k      and for 

{ , 1 }l l  , 
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, , , , , , , ,
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4 , , ,

( , , , | , , , )

ˆ ˆ ˆˆ ˆ[(2 1) , (2 1)( ), (2 1)(

i B i Driving i Disturbance i Abuse i B i Driving i Disturbance i Abuse
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,
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and 4
ˆ(. , )    is a four-variate standard normal cumulative distribution function (cdf) with 

the variance-covariance matrix ̂. Hausman, Abrevaya, and Scott-Morton (1998) point out 

that the only assumption required for identification of this model (besides the usual condition 

that ( ' )E X X  exists and is of full rank) is 0 1 1   . This implies that classification 

problem cannot be so severe that respondents are misclassified more often than not, which is 

certainly a mild assumption. 

Our system model is estimated using Stata 13. Since the estimation of the complex 

model involves evaluating a four-variate standard normal cdf, a recursive conditioning 

procedure known as the GHK smooth recursive probability simulator (Geweke 1989, Borsch-

Supan and Hajivassiliou 1993, Keane 1994) is employed. The computation of marginal 

effects and treatment effects is complex given the endogenous structure of the model and the 

presence of common variables across the four equations. This results in joint and conditional 

probabilities that are highly non-linear functions of X making analytical solutions of marginal 

effects and treatment effects difficult to obtain. We therefore estimate them on GAUSS 11 
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via numerical derivatives of the multivariate normal distribution function with respect to the 

exogenous variables. Standard errors of the estimated marginal effects and treatment effects 

are computed using the delta method. 

5 Results 

Tables A7 and A8 in the Appendix present the estimated parameters and corresponding 

standard errors of the endogenous multivariate probit (MVP) system model presented in Eqs. 

(1) – (3). We begin by examining pair-wise correlation coefficients between the error terms 

in the four equations in Table A8. The correlations between the three antisocial behaviour 

equations are all statistically significant at the 1% level, justifying the use of the MVP 

approach. Among these correlations, the one between Disturbance (created a public 

disturbance/nuisance, caused damage to property, or stole money, goods or property) and 

Abuse (verbally or physically abused someone) is the highest at 0.491, which is consistent 

with intuition and with observed correlations in Table A1. However, the correlations of binge 

drinking with the antisocial behaviours are all small and statistically insignificant, suggesting 

a weak case for its endogeneity. 

Table A7 reports the estimated coefficients and corresponding standard errors. Whilst 

the coefficients are not very meaningful in probit models, they can only indicate the direction 

of relationships with the latent dependent variables. Marginal effects, on the other hand, are 

more meaningful in probit models in that they indicate probability changes rather than 

changes in the latent propensity. Due to the endogenous structure of the model and the 

presence of common variables, the marginal effect of an exogenous explanatory variable is 

computationally complex as it has a direct and an indirect component. Consider, for example, 

a common covariate X that appears in all four equations. If we were to compute the total 

marginal effect of X on, say, the probability of one of the antisocial behaviours, i.e. drink 
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driving, this would comprise a direct effect of X on the probability of drink-driving and an 

indirect effect through the binge drinking equation (see, for example, Greene 2007). This 

indirect effect may either counter-effect or reinforce the direct effect.  

5.1 Effect of bingeing on antisocial behaviours: 

Tables 4 and 5 report the marginal effects of all exogenous variables in the model. The 

first column shows marginal effects in the binge drinking equation while the remaining 

columns present marginal effects related to the three antisocial behaviour equations. Given 

the presence of an endogenous variable in each of the antisocial behaviour equations the 

marginal effects comprise three components: direct, indirect and total effect. We also report 

in the first row of Table 4 the treatment effect of binge drinking on the alcohol-related 

antisocial behaviours. As expected, bingers are more likely to exhibit all three types of 

antisocial behaviours while under the influence of alcohol. In particular, bingers are more 

likely to drink and drive (14.0 percentage points [pp]), create a public disturbance/nuisance, 

cause damage to property, or steal money, goods or property (1.9 pp), and verbally or 

physically abuse someone (6.8 pp), while under the influence of alcohol. This is consistent 

with other studies which have found a strong association between drink-driving and binge 

drinking (see, for example, Quinlan et al. 2005). 

5.2 Effects of consumers’ drinking preferences: 

A central question from an alcohol tax perspective is the extent of the association of 

binge drinking and antisocial behaviours with the types of alcoholic drinks consumed. We 

first turn to the results in the binge drinking equation. Our results indicate that individuals 

who mainly drink regular strength beer have the highest probability (26 pp) to engage in 

binge drinking relative to all other alcohol types. In contrast, individuals who mainly 

consume drinks which are very high in alcohol strength, such as bottled spirits and liqueurs, 
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are 9.8 pp more likely to binge. Interestingly, drinkers whose main preference is wine have 

relatively smaller probabilities of engaging into binge drinking, with a 7 pp higher probability 

in the case of cask wine, 6.4 pp for fortified wine, and 1.6 pp for bottled wine. Turning 

towards premixed spirits which is of even greater interest from a policy perspective, our 

results show that individuals whose main preference are premixed spirits in a can are 12.8 pp 

more likely to engage in binge drinking, while the association with premixed spirits in a 

bottle is small and statistically insignificant. 

We next turn to the marginal effects of these drinking preferences on the antisocial 

behaviours undertaken under the influence of alcohol. While we also report direct and 

indirect effects, for brevity we focus on the total marginal effects. Starting with drink driving, 

we find that those who usually drink regular strength beer are 7.4 pp more likely to drink and 

drive, followed by pre-mixed spirits in a can (5.2 pp), bottled wine (3.0 pp), cask wine (2.8 

pp), and mid strength beer (2.7 pp). On the other hand, high strength (e.g. fortified wine) and 

low strength (e.g. low strength beer) alcohol products are negatively associated with drink 

driving. We find similar associations of regular strength beer and premixed drinks with the 

other two antisocial behaviours Disturbance and Abuse, although the effects are of smaller 

magnitudes. Stealing, damaging and public disturbance and physical and verbal abuse are 

also associated with home brewed beer, cask wine and bottled spirits.  

Our overall findings indicate that, in general, binge drinking and antisocial behaviours 

are more strongly related to the consumption of low strength alcohol products such as regular 

strength beer and premixed drinks in a can than high strength products such as bottled and 

fortified wine. Some of these findings contrast with those of Srivastava and Zhao (2010) who 

find that risky and unlawful activities such as drink driving, alcohol-related damage to 

properties, stealing, and verbal and physical abuse are more likely to be linked to those who 
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drink mid strength beer, bottled spirits, premixed drinks. However, Srivastava and Zhao 

(2010) do not control for individuals’ characteristics in their study. 

5.3 Demographic and socioeconomic effects: 

Now, we turn towards the demographic and socioeconomic effects. Most of the 

significant variables in Tables 4 and 5 have the expected signs. Age is a significant 

determinant in all four equations. To allow for a more flexible age profile for participation, 

we enter age bands (instead of continuous age) in the model. As expected, youth and young 

adults are more likely to engage in binge drinking and alcohol-related antisocial behaviours. 

Specifically, compared to individuals aged over 60 which is the reference group, young 

adults (aged 20 to 29) are 44.5 pp and 9.8 pp more likely to exhibit binge drinking and drink 

driving, respectively. We find more or less similar age patterns with the antisocial behaviours 

Disturbance and Abuse, with the 12-29 age groups being more likely to engage in such 

activities. 

It is interesting to note some of the contrasting findings relating to the direct and indirect 

effects across the same variables. Let us take the marginal effect of the 12-19 age group on 

the probability of drink driving as an example. Being in the 12-19 age group is associated 

with a 1.9 pp lower probability of drink driving, overall. This is a result of the 6.6 pp lower 

direct effect of this age group on drink driving (because of, say, being less likely to drive, 

supervised driving or driving restrictions in this young age group) being offset by a positive 

indirect effect of 4.7 pp on drink driving via the binge drinking equation (most likely because 

the 12-19 years old have a higher probability to binge and engage into antisocial behaviours). 

This highlights the advantage of our system model which addresses the endogeneity of binge 

drinking. Treating drinking patterns as exogenous and disregarding their indirect effect would 

have led to a larger negative effect of this age group on drink driving.  
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With regard to gender, while we do not observe any statistically significant effect on 

binge drinking, males are more likely to participate in all three alcohol-related antisocial 

behaviours, with marginal effects ranging from 0.7 pp for Disturbance, 1.2 pp for Abuse to 7 

pp for Driving. In terms of marital status, being married is associated with a lower probability 

of binge drinking and antisocial behaviours. We also observe some significant effects of 

household structure, race and remoteness on binge drinking and antisocial behaviours. 

Specifically, those coming from households with dependent children are less likely to binge 

and participate in antisocial behaviours. Being an aboriginal or Torres Strait islander is 

positively associated with binge drinking and Abuse (verbally or physically abusing 

someone), while the effects on Driving and Disturbance are statistically insignificant. Living 

in capital cities is associated with a lower probability of binge drinking and drink driving, but 

has no significant impact on Disturbance and Abuse.  

The effects of individuals’ main occupation are varied across binge drinking and the 

antisocial behaviours although we find a consistent association of unemployment status with 

most activities. Relative to those who are retired, on pension or engaged in home duties, both 

those who work and those who are unemployed are more likely to binge and more likely to 

drink and drive. While the effects on Disturbance are statistically insignificant, we find that 

relative to the reference group, those who are unemployed are more likely, while those who 

study are less likely, to be engaged in activities such as verbally or physically abusing 

someone. Where significant, unemployment status also has the largest effect on the activities. 

Specifically, relative to the reference group, those who are unemployed are 6 pp, 3.3 pp, and 

1.8 pp more likely to binge and engage in Driving and Abuse, respectively. 

Education can be considered as a proxy for social class. Consistent with intuition, being 

educated is negatively related to binge drinking and antisocial behaviours such as 
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Disturbance and Abuse. However, we find a positive association of education with drink 

driving. In particular, relative to those with less than year 12 qualifications, those who have a 

tertiary degree are 6.6 pp, 0.2 pp and 1.8 pp less likely to engage in binge drinking, 

Disturbance and Abuse, respectively, but 2.6 pp more likely to drink and drive. 

Next, we look at the impact of income on binge drinking and the antisocial behaviours. 

The inclusion of both a linear and a quadratic term of the logarithm of household real income 

in the analysis allows for a more flexible effect of income on the probability of engaging into 

the four activities. A more sensible illustration of the impact of income is a plot of the 

predicted participation probabilities for the real income range covered by the sample. Figures 

1-4 depict the plots of the predicted probabilities for the four activities. Except for Driving, 

we find a U-shaped relationship between income and the other three activities, that is, 

individuals at both ends of the income distribution have higher probabilities of engaging in 

binge drinking, Disturbance and Abuse. In contrast, an increasing income profile of Driving 

indicates that individuals with higher income are more likely to drink and drive. 

Finally, we turn towards our price variable which we use as instrument in the binge 

drinking equation. As expected, the marginal effect of price is negative and statistically 

significant. Specifically, a one-percent increase from the mean of the aggregate real price will 

reduce the probability of binge drinking by 0.3 pp. Equivalently, evaluated at the sample 

mean of the aggregate real price the marginal effect represents a participation elasticity of -

0.69. Note that probability elasticity represents a percentage change rather than an absolute 

change in drinking probability in response to a one-percent change in price. Here, a price 

probability elasticity of -0.69 indicates that a one-percent rise in the price index of alcohol 

will result in a 69-percent reduction in the probability of binge drinking. Since the price 

variable only appears in the binge drinking equation, it has an indirect effect on the antisocial 
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behaviours. Our results show that a one-percent increase in the price index of alcohol will 

reduce drink driving probability by 24%. A similar price increase will result in 18% and 34% 

reduction in the probability of Disturbance and Abuse, respectively. We also re-estimated the 

model using the price indices of three alcohol subcategories, beer, wine and spirits, and our 

results are found to be quite robust.7 

6. Conclusion 

This paper uses a multivariate probit system model with a recursive structure and unit 

record data from the Australia National Drug Strategy Household Surveys to study the 

association of alcohol-related antisocial and unlawful behaviours and binge drinking, with 

individuals’ alcoholic beverage consumption types. Specifically, we investigate how the 

beverage types directly and indirectly (via bingeing) contribute to the incidence of these 

negative behaviours. Our modelling approach accommodates potential endogeneity of 

bingeing and the intrinsic correlation across all four alcohol-related negative behaviours via 

unobserved individual heterogeneity. Given the complexity of the data collection process for 

alcohol consumption, there is a potential for misclassification. This is addressed using a 

modified maximum likelihood function allowing for misclassification probabilities to be 

estimated. The significant misclassification probability estimates justify the necessity of our 

misclassification specification, and the significance of the estimated correlation coefficients 

between the three antisocial and unlawful behaviour participation equations also serves to 

justify our system approach. Interestingly, whilst bingeing significantly increases the 

probabilities of all three groups of negative behaviours as shown by the significant and 

positive treatment effects, its error terms do not seem to be significantly correlated with the 

                                                            
7 These results are available from the authors upon request. 
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three other structural error terms once bingeing explicitly enters these equations, suggesting a 

weak case for its endogeneity.  

The detailed results on the association of individual drinker demographic and 

socioeconomic characteristics with the four groups of negative drinking related behaviours 

are valuable information for better targeted alcohol educational campaigns. We show that 

teenagers are most likely among all age groups to be involved in binge drinking, creating 

public disturbance/nuisance, stole money, goods or property, or verbally or physically abuse 

someone while under the influence of alcohol. On the other hand, the 20-49 year age groups 

are more likely to be drink-driving than other age groups. In terms of the total effect on the 

probabilities of negative behaviours, male, unmarried, unemployed, being less educated, and 

aboriginal or Torres Strait islanders are more likely to be engaged in physical and verbal 

abusive behaviours while drinking. 

As a tool for correcting market failure, an alcohol tax policy is most effective if it is 

designed to tax where the negative externalities are incurred but not the normal consumers 

with no additional societal costs. Quantifying the external societal cost for individual alcohol 

beverage types on a per litre alcohol basis is an almost impossible task. However, this paper 

contributes in that direction to the alcohol taxation debate by providing individual level 

empirical evidence on the association of eleven types of alcoholic beverage drinks with four 

groups of negative drinking related behaviours including binge drinking, drink driving, 

stealing, damaging properties and public disturbances, and physical and verbal abuse. 

In terms of total marginal effects on the probabilities of negative behaviours, our results 

show that regular strength beer and premixed spirits in cans have the strongest links to all 

four types of negative behaviours. Home brewed beer and bottled spirits are next on the link 

to binge drinking; cask wine, home brewed beer, and bottled spirits to stealing/damaging, 
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public disturbance, and physical and verbal abuse; and bottled and cask wine and mid 

strength beer are next in line for drink driving. Interestingly, these ceteris paribus marginal 

effect results have some significant differences from those in Srivastava and Zhao (2010) 

where other drinker characteristics are not controlled. 

These results seem to indicate that the percentage of alcohol in a beverage type is not 

strictly associated with the probabilities of negative behaviours. In particular, drinkers of 

some lower strength alcohol drinks, such as regular strength beer (around 5% alcohol) and 

canned premixed spirits (5% alcohol, are much more likely to binge and to participate in 

antisocial and unlawful behaviours while under the influence of alcohol than drinkers of 

some high strength alcohol drinks, such as bottled wine (13%) and fortified wine (20%). 

Therefore a proposed flat volumetric tax rate for all beverage types is far from the implied 

existing tax rate, and does not seem to be a most efficient policy for taxing by negative 

externalities as the evidence in this study suggests that the same amount of alcohol appearing 

in different beverage forms may not generate the same amount of negative social costs. 
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Appendix 
Table A1: Observed Correlation across Bingeing and  

Antisocial Behaviours for the Drinkers  

Driving Disturbance Abuse Binge 

Driving 1.000 
 

Disturbance 0.160 1.000 
 

Abuse 0.206 0.444 1.000 
 

Binge 0.249 0.183 0.237 1.000 

Notes: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, or stole money, 
goods or property; Abuse: verbally or physically abused someone. Data source: NDSHS (1993-2010). 

 

 

 

 

 

Table A2: Top Ten Groups Ordered by Participation Rates 

 

Regular 
strength 

beer 

Middle 
strength 

beer 

Low 
strength 

beer 

Home 
brewed 

beer 

Cask 
wine 

Bottled 
wine 

Fortified 
wine 

Canned 
premixed 

spirits 

Bottled 
spirits 

Bottled 
premixed 

spirits 
Other PR* 

G 1 0 0 0 0 0 1 0 0 0 0 0 12.43% 
G 2 1 0 0 0 0 0 0 0 0 0 0 5.59% 
G 3 0 0 0 0 0 1 0 0 1 0 0 4.66% 
G 4 0 0 0 0 0 0 0 0 1 0 0 4.54% 
G 5 1 0 0 0 0 1 0 0 0 0 0 3.33% 
G 6 0 0 1 0 0 0 0 0 0 0 0 3.30% 
G 7 0 0 0 0 1 0 0 0 0 0 0 2.38% 
G 8 0 1 0 0 0 0 0 0 0 0 0 2.27% 
G 9 0 0 1 0 0 1 0 0 0 0 0 2.25% 
G 10 0 0 0 0 1 1 0 0 0 0 0 2.08% 

           Total 42.83% 

Note: 82,053 drinkers are classified into 1,268 unique and mutually exclusive groups. The top ten groups which have the largest 
participation rates are reported; * PR: Participation Rate. Data source: NDSHS (1993-2010).  
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Table A3: Definition of Variables 

Variable Variable description 
Binge Equals 1 if one is a binger, 0 otherwise 

Regular strength beer Equals 1 if one usually drinks regular strength beer, 0 otherwise 

Mid strength beer Equals 1 if one usually drinks mid strength beer, 0 otherwise 

Low strength beer Equals 1 if one usually drinks low strength beer, 0 otherwise 

Home brewed beer Equals 1 if one usually drinks home brewed beer, 0 otherwise 

Cask wine Equals 1 if one usually drinks cask wine, 0 otherwise 

Bottled wine Equals 1 if one usually drinks bottled wine, 0 otherwise 

Fortified wine Equals 1 if one usually drinks fortified wine, 0 otherwise 

Canned premixed spirits Equals 1 if one usually drinks pre-mixed spirits in a can, 0 otherwise 

Bottled spirits Equals 1 if one usually drinks bottled spirits and liqueurs, 0 otherwise 

Bottled premixed spirits Equals 1 if one usually drinks pre-mixed spirits in a bottle, 0 otherwise 

Other alcohol drinks Equals 1 if one usually drinks others, 0 otherwise 

Driving Equals 1 if one undertook drink driving in the year prior to survey, 0 otherwise  
Disturbance Equals 1 if one created a public disturbance/nuisance, caused damage to property, or stole money, 

goods or property under the influence of alcohol in the year prior to survey, 0 o/w 
Abuse Equals 1 if one verbally or physically abused someone while under the influence of alcohol in the year 

prior to survey, 0 otherwise 
Year 2001 Equals 1 for year 2001, 0 otherwise 

Year 2004 Equals 1 for year 2004, 0 otherwise 

Year 2007 Equals 1 for year 2007, 0 otherwise 

Year 2010 Equals 1 for year 2010, 0 otherwise (omitted) 

Aged 12 to 19 Equals 1 if one’s age ൑19 & ൒12, 0 otherwise 
Aged 20 to 29 Equals 1 if one’s age ൑29 & ൒20, 0 otherwise 
Aged 30 to 39 Equals 1 if one’s age ൑39 & ൒30, 0 otherwise 
Aged 40 to 49 Equals 1 if one’s age ൑49 & ൒40, 0 otherwise 
Aged 50 to 59 Equals 1 if one’s age ൑59 & ൒50, 0 otherwise 
Aged 60 Equals 1 if one’s age൒60, 0 otherwiae (omitted) 
Log of real income Natural logarithm of real household income 
(Log of real income)2 The square of log of real income 
Non dependent children Equals 1 if the household has non-dependent child(ren), 0 otherwise 

With dependent children Equals 1 if the household has dependent child(ren), 0 otherwise  

No children Equals 1 if the household has no children, 0 otherwise (omitted) 

Male Equals 1 if male, 0 for female 

Married Equals 1 if married or de facto, 0 otherwise 

Work Equals 1 if working part-time or full-time, 0 otherwise 

Unemployed Equals 1 if unemployed, 0 otherwise 

Studying Equals 1 if studying, 0 otherwise 

Other Equals 1 if retired, on pension or performing home duties, 0 otherwise (omitted) 

Tertiary degree Equals 1 if highest qualification is a tertiary degree, 0 otherwise 

Diploma Equals 1 if highest qualification is a diploma or certificate, 0 otherwise 

Year 12 Equals 1 if highest qualification is year 12, 0 otherwise 

Below Year 12 Equals 1 if highest qualification is below year 12, 0 otherwise (omitted) 

Aboriginal or Torres Strait 
origin 

Equals 1 if respondent is of Aboriginal or Torres Strait Islander origin, 0 otherwise 

Living in capital Equals 1 if respondent lives in a capital city, 0 otherwise 

Log price of alcohol drinks Natural logarithm of price index of alcohol deflated using the all-good consumer price index 
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Table A4: Summary Statistics of Variables 

 Mean SD Minimum Maximum 

Dependent variables     

 Binge 0.438 0.496 0 1 

 Driving 0.172 0.378 0 1 

 Disturbance 0.032 0.176 0 1 

 Abuse 0.061 0.240 0 1 

Beverage types     

 Regular strength beer 0.310  0.463  0 1 

 Mid strength beer 0.142  0.349  0 1 

 Low strength beer 0.183  0.387  0 1 

 Home brewed beer 0.034  0.182  0 1 

 Cask wine 0.171  0.376  0 1 

 Bottled wine 0.560  0.496  0 1 

 Fortified wine 0.134  0.340  0 1 

 Canned premixed spirits 0.194  0.396  0 1 

 Bottled spirits 0.421  0.494  0 1 

 Bottled premixed spirits 0.174  0.379  0 1 

 Other alcohol drinks 0.069  0.254  0 1 

Price variables     

 Log price of alcohol drinks 5.137 0.116 4.957 5.377 

Time variables     

 Year 2001 0.263 0.440 0 1 

 Year 2004 0.267 0.443 0 1 

 Year 2007 0.222 0.415 0 1 

 Year 2010 0.250 0.433 0 1 

Demographic variables     

 Aged 12 to 19 0.035 0.185 0 1 

 Aged 20 to 29 0.153 0.360 0 1 

 Aged 30 to 39 0.226 0.418 0 1 

 Aged 40 to 49 0.205 0.404 0 1 

 Aged 50 to 59 0.179 0.384 0 1 

 Aged 60 0.225 0.418 0 1 

 Log of real income 10.514 0.761 6.645 11.598 

 (Log of real income)2 111.114 15.552 44.153 134.524 

 With dependent children 0.376 0.485 0 1 

 Non dependent children 0.113 0.317 0 1 

 No children 0.510 0.500 0 1 

 Male 0.683 0.465 0 1 

 Married 0.024 0.154 0 1 

 Work 0.017 0.128 0 1 

 Unemployed 0.277 0.447 0 1 

 Studying 0.257 0.437 0 1 

 Other 0.310 0.462 0 1 

 Tertiary degree 0.383 0.486 0 1 

 Diploma 0.129 0.336 0 1 

 Year 12 0.231 0.422 0 1 

 Below Year 12 0.282 0.450 0 1 

 Aboriginal or Torres Strait origin 0.012 0.111 0 1 

 Living in capital 0.641 0.480 0 1 
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Table A5 Coefficient estimates for drink subset one 

 Binge Driving Disturbance Abuse 
 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

Binge   0.647 (0.041)*** 1.029 (0.099)*** 0.968 (0.068)*** 
Regular strength 0.675 (0.019)*** 0.184 (0.018)*** 0.298 (0.032)*** 0.254 (0.025)*** 

Mid strength beer 0.235 (0.019)*** 0.077 (0.018)*** 0.003 (0.035) 0.014 (0.026) 

Low strength beer -0.106 (0.017)*** -0.061 (0.018)*** -0.170 (0.041)*** -0.153 (0.028)*** 

Cask wine 0.179 (0.017)*** 0.089 (0.018)*** 0.191 (0.037)*** 0.152 (0.026)*** 

Bottled wine 0.044 (0.014)*** 0.138 (0.015)*** -0.095 (0.029)*** -0.124 (0.021)*** 

Canned premixed 
spirits 

0.356 (0.019)*** 0.169 (0.019)*** 0.191 (0.031)*** 0.245 (0.024)*** 

Bottled premixed 
spirits 

0.059 (0.018)*** -0.064 (0.020)*** 0.021 (0.033) -0.023 (0.026) 

Other alcohol 0.014 (0.025) 0.045 (0.026)* 0.161 (0.042)*** 0.119 (0.034)*** 

Aged 12 to 19 0.904 (0.048)*** -0.315 (0.053)*** 1.673 (0.113)*** 0.768 (0.066)*** 

Aged 20 to 29 1.186 (0.037)*** 0.178 (0.035)*** 1.287 (0.106)*** 0.608 (0.055)*** 

Aged 30 to 39 0.890 (0.033)*** 0.189 (0.032)*** 0.830 (0.105)*** 0.355 (0.053)*** 

Aged 40 to 49 0.676 (0.031)*** 0.229 (0.030)*** 0.542 (0.107)*** 0.270 (0.052)*** 

Aged 50 to 59 0.359 (0.027)*** 0.160 (0.028)*** 0.378 (0.109)*** 0.155 (0.050)*** 

Log of real -1.313 (0.168)*** -0.008 (0.191) -0.711 (0.319)** -0.636 (0.244)*** 

(Log of real 0.074 (0.008)*** 0.005 (0.009) 0.034 (0.016)** 0.030 (0.012)** 

With dependent -0.137 (0.015)*** -0.041 (0.016)** -0.145 (0.031)*** -0.012 (0.023) 

Non dependent -0.114 (0.021)*** -0.090 (0.023)*** -0.015 (0.043) 0.075 (0.032)** 

Year 2001 -0.174 (0.053)*** 0.198 (0.019)*** -0.027 (0.038) 0.129 (0.028)*** 

Year 2004 -0.038 (0.039) 0.170 (0.019)*** 0.042 (0.036) 0.126 (0.027)*** 

Year 2007 -0.056 (0.028)** 0.130 (0.020)*** 0.069 (0.039)* 0.119 (0.029)*** 

Male -0.012 (0.015) 0.343 (0.016)*** 0.340 (0.031)*** 0.160 (0.023)*** 

Married -0.225 (0.016)*** -0.191 (0.016)*** -0.264 (0.031)*** -0.173 (0.023)*** 

Work 0.167 (0.018)*** 0.100 (0.021)*** -0.056 (0.049) -0.026 (0.032) 

Unemployed 0.153 (0.042)*** 0.121 (0.045)*** 0.064 (0.076) 0.187 (0.056)*** 

Studying -0.018 (0.052) -0.017 (0.058) 0.061 (0.076) -0.146 (0.066)** 

Tertiary degree -0.176 (0.020)*** 0.172 (0.022)*** -0.026 (0.045) -0.098 (0.033)*** 

Diploma -0.006 (0.017) 0.087 (0.019)*** -0.047 (0.037) 0.013 (0.026) 

Year 12 0.039 (0.022)* 0.095 (0.024)*** -0.012 (0.041) 0.004 (0.032) 

Aboriginal or 0.184 (0.055)*** 0.079 (0.057) 0.098 (0.086) 0.288 (0.064)*** 

Living in capital -0.168 (0.014)*** -0.011 (0.015) 0.013 (0.028) 0.043 (0.021)** 

Price of alcohol -0.814 (0.169)*** 

Constant 8.916 (1.253)*** -2.512 (0.980)** 0.019 (1.627) 0.534 (1.243) 

α଴ 0.016 (0.009)*    

αଵ 0.036 (0.007)***    

Note: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, or stole money, goods 
or property; Abuse: verbally or physically abused someone. Standard errors are given in parentheses. * Significant at 10%; ** Significant at 
5%; *** Significant at 1%. 
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Table A6 Coefficient estimates for drink subset two 

 Binge Driving Disturbance Abuse 
 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

Binge   0.652 (0.041)*** 1.041 (0.100)*** 0.972 (0.067)*** 
Regular strength 0.672 (0.019)*** 0.185 (0.018)*** 0.288 (0.032)*** 0.256 (0.024)*** 

Mid strength beer 0.217 (0.019)*** 0.070 (0.018)*** -0.041 (0.035) -0.007 (0.026) 

Low strength beer 0.348 (0.038)*** 0.008 (0.034) 0.128 (0.054)** 0.036 (0.044) 

Bottled wine 0.050 (0.014)*** 0.140 (0.015)*** -0.089 (0.029)*** -0.110 (0.021)*** 

Fortified wine -0.156 (0.019)*** 0.002 (0.020) -0.030 (0.042) -0.052 (0.031)* 

Canned premixed 
spirits 

0.335 (0.018)*** 0.151 (0.018)*** 0.178 (0.029)*** 0.241 (0.023)*** 

Bottled spirits 0.253 (0.014)*** 0.021 (0.014) 0.104 (0.029)*** 0.016 (0.021) 

Other alcohol 0.007 (0.025) 0.037 (0.026) 0.159 (0.041)*** 0.127 (0.034)*** 

Aged 12 to 19 0.862 (0.048)*** -0.341 (0.052)*** 1.657 (0.112)*** 0.759 (0.065)*** 

Aged 20 to 29 1.133 (0.035)*** 0.156 (0.034)*** 1.264 (0.105)*** 0.595 (0.054)*** 

Aged 30 to 39 0.855 (0.032)*** 0.176 (0.031)*** 0.818 (0.105)*** 0.347 (0.053)*** 

Aged 40 to 49 0.657 (0.030)*** 0.224 (0.030)*** 0.539 (0.106)*** 0.269 (0.052)*** 

Aged 50 to 59 0.350 (0.027)*** 0.158 (0.028)*** 0.377 (0.108)*** 0.155 (0.050)*** 

Log of real -1.319 (0.169)*** 0.014 (0.191) -0.693 (0.319)** -0.609 (0.244)** 

(Log of real 
2

0.074 (0.008)*** 0.004 (0.009) 0.033 (0.016)** 0.029 (0.012)** 

With dependent -0.134 (0.015)*** -0.042 (0.016)** -0.147 (0.031)*** -0.015 (0.023) 

Non dependent -0.116 (0.022)*** -0.091 (0.023)*** -0.019 (0.043) 0.072 (0.032)** 

Year 2001 -0.140 (0.053)*** 0.204 (0.019)*** -0.027 (0.038) 0.134 (0.028)*** 

Year 2004 -0.001 (0.039) 0.175 (0.019)*** 0.051 (0.037) 0.132 (0.027)*** 

Year 2007 -0.028 (0.028) 0.134 (0.020)*** 0.082 (0.039)** 0.124 (0.029)*** 

Male -0.033 (0.015)** 0.342 (0.016)*** 0.323 (0.031)*** 0.148 (0.023)*** 

Married -0.216 (0.016)*** -0.189 (0.016)*** -0.265 (0.031)*** -0.173 (0.023)*** 

Work 0.162 (0.018)*** 0.095 (0.021)*** -0.066 (0.049) -0.035 (0.032) 

Unemployed 0.153 (0.042)*** 0.122 (0.045)*** 0.062 (0.076) 0.190 (0.056)*** 

Studying -0.021 (0.053) -0.017 (0.058) 0.059 (0.076) -0.147 (0.066)** 

Tertiary degree -0.171 (0.020)*** 0.172 (0.022)*** -0.034 (0.045) -0.102 (0.032)*** 

Diploma -0.006 (0.017) 0.086 (0.019)*** -0.052 (0.037) 0.014 (0.026) 

Year 12 0.040 (0.022)* 0.096 (0.024)*** -0.009 (0.041) 0.009 (0.032) 

Aboriginal or 0.183 (0.055)*** 0.077 (0.057) 0.109 (0.085) 0.287 (0.063)*** 

Living in capital -0.170 (0.014)*** -0.010 (0.015) 0.011 (0.028) 0.043 (0.021)** 

Price of alcohol -0.771 (0.170)*** 

Constant 8.721 (1.259)*** -2.607 (0.981)*** -0.056 (1.628) 0.422 (1.244) 

    *଴ 0.014 (0.009)ߙ

    ***ଵ 0.040 (0.007)ߙ

Note: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, or stole money, goods 
or property; Abuse: verbally or physically abused someone. Standard errors are given in parentheses. * Significant at 10%; ** Significant at 
5%; *** Significant at 1%. 
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Table A7: Results of Structure Model: Coefficients 

 Binge Driving Disturbance Abuse 
 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

Binge   0.646 (0.041)*** 1.016 (0.098)*** 0.955 (0.067)*** 
Regular strength beer 0.666 (0.019)*** 0.183 (0.018)*** 0.292 (0.032)*** 0.257 (0.024)*** 

Mid strength beer 0.219 (0.019)*** 0.075 (0.018)*** -0.010 (0.036) 0.014 (0.026) 

Low strength beer -0.105 (0.017)*** -0.062 (0.018)*** -0.181 (0.042)*** -0.153 (0.028)*** 

Home brewed beer 0.338 (0.038)*** 0.008 (0.034) 0.131 (0.055)** 0.039 (0.044) 

Cask wine 0.179 (0.017)*** 0.088 (0.018)*** 0.182 (0.037)*** 0.154 (0.027)*** 

Bottled wine 0.042 (0.014)*** 0.136 (0.015)*** -0.105 (0.030)*** -0.120 (0.022)*** 

Fortified wine -0.165 (0.019)*** 0.000 (0.020) -0.038 (0.043) -0.057 (0.031)* 

Canned premixed 
spirits 

0.328 (0.019)*** 0.165 (0.019)*** 0.174 (0.031)*** 0.245 (0.024)*** 

Bottled spirits 0.250 (0.014)*** 0.026 (0.015)* 0.102 (0.029)*** 0.017 (0.021) 

Bottled premixed 
spirits 

0.016 (0.019) -0.069 (0.021)*** 0.003 (0.033) -0.024 (0.026) 

Other alcohol drinks -0.005 (0.026) 0.042 (0.026) 0.147 (0.042)*** 0.122 (0.034)*** 

Aged 12 to 19 0.860 (0.048)*** -0.319 (0.052)*** 1.661 (0.113)*** 0.765 (0.065)*** 

Aged 20 to 29 1.143 (0.036)*** 0.175 (0.035)*** 1.279 (0.106)*** 0.607 (0.055)*** 

Aged 30 to 39 0.866 (0.032)*** 0.187 (0.032)*** 0.832 (0.105)*** 0.356 (0.053)*** 

Aged 40 to 49 0.663 (0.031)*** 0.228 (0.030)*** 0.547 (0.107)*** 0.272 (0.052)*** 

Aged 50 to 59 0.353 (0.027)*** 0.159 (0.028)*** 0.382 (0.109)*** 0.156 (0.050)*** 

Log of real income -1.360 (0.169)*** -0.008 (0.191) -0.731 (0.319)** -0.645 (0.244)*** 

(Log of real income)2 0.076 (0.008)*** 0.005 (0.009) 0.035 (0.016)** 0.031 (0.012)** 

With dependent -0.132 (0.015)*** -0.040 (0.016)** -0.144 (0.031)*** -0.012 (0.023) 

Non dependent -0.114 (0.022)*** -0.090 (0.023)*** -0.018 (0.043) 0.074 (0.032)** 

Year 2001 -0.153 (0.053)*** 0.199 (0.019)*** -0.028 (0.038) 0.131 (0.028)*** 

Year 2004 -0.011 (0.039) 0.172 (0.019)*** 0.050 (0.037) 0.129 (0.027)*** 

Year 2007 -0.034 (0.028) 0.131 (0.020)*** 0.080 (0.039)** 0.121 (0.029)*** 

Male -0.008 (0.015) 0.344 (0.016)*** 0.337 (0.031)*** 0.161 (0.023)*** 

Married -0.218 (0.016)*** -0.191 (0.016)*** -0.262 (0.031)*** -0.173 (0.023)*** 

Work 0.170 (0.018)*** 0.100 (0.021)*** -0.053 (0.049) -0.024 (0.032) 

Unemployed 0.153 (0.042)*** 0.121 (0.045)*** 0.058 (0.076) 0.188 (0.056)*** 

Studying -0.014 (0.053) -0.015 (0.058) 0.065 (0.076) -0.144 (0.066)** 

Tertiary degree -0.169 (0.020)*** 0.172 (0.022)*** -0.028 (0.045) -0.098 (0.033)*** 

Diploma -0.008 (0.017) 0.086 (0.019)*** -0.051 (0.037) 0.014 (0.026) 

Year 12 0.036 (0.022) 0.095 (0.024)*** -0.015 (0.041) 0.005 (0.032) 

Aboriginal or Torres 0.187 (0.055)*** 0.079 (0.057) 0.104 (0.086) 0.289 (0.064)*** 

Living in capital -0.171 (0.014)*** -0.011 (0.015) 0.010 (0.028) 0.042 (0.021)** 

Price of alcohol -0.775 (0.170)*** 

Constant 8.890 (1.259)*** -2.520 (0.981)** 0.090 (1.630) 0.568 (1.244) 

     *଴ 0.015 (0.009)ߙ

     ***ଵ 0.039 (0.007)ߙ

Note: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, or stole money, goods 
or property; Abuse: verbally or physically abused someone. Standard errors are given in parentheses. * Significant at 10%; ** Significant at 
5%; *** Significant at 1%. 

 

 

 

 

 

 

 



32 

 

Table A8: Estimated Correlation Coefficients for the Structure Model 

 Driving Disturbance Abuse Binge 

Driving 1 0.263*** 0.269*** 0.005 

  (0.015) (0.011) (0.022) 

Disturbance  1 0.491*** 0.010 

   (0.011) (0.037) 

Abuse   1 0.040 

    (0.031) 

Binge    1 

Notes: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, 
or stole money, goods or property; Abuse: verbally or physically abused someone. Standard errors are given in 
parentheses. * Significant at 10%; ** Significant at 5%; *** Significant at 1%. 

 

  



33 

 

Table 1: Sample Participation in Antisocial Behaviours for the Drinkers (per cent)a 

 1993 1995 1998 2001 2004 2007 2010 

Driving 14.79 14.71 23.98 16.6 16.33 14.73 13.36 

Disturbance 8.81 6.91 8.04 3.82 3.87 3.27 2.90 

Abuse 12.66 9.86 14.04 7.08 7.07 5.80 4.82 
Notes: Driving: drove a motor vehicle; Disturbance: created a public disturbance/nuisance, caused damage to property, or stole money, 
goods or property; Abuse: verbally or physically abused someone. a The remarkable increase in participation rates in 1998 results from the 
sample design in this particular wave. According to the AIHW, in order to obtain more reliable estimates, in particular for illicit drugs, 40% 
of the sample in this survey year was targeted towards young people aged 14-39 years old who resided in capital cities (AIHW 2011). From 
2001 onwards, such a sampling method was no longer required because the overall sample size was increased to more than double the size 
of the 1998 wave. Data source: NDSHS (1993-2010). 

 

 

Table 2: Participation Rates by types of Alcoholic Drinks for the Drinkers (Per cent) 

 1993 1995 1998 2001 2004 2007 2010 

Abstainer 15.97 20.11 14.23 19.36 19.42 21.23 22.79 

Drinker 84.03 79.89 85.77 80.64 80.58 78.77 77.21 

Beer        

Regular strength beer  25.07 35.36 37.61 31.00 29.19 29.56 34.24 

Mid strength beer N/A N/A 13.71 12.58 13.23 13.81 17.14 

Low strength beer 16.50 23.35 17.36 20.54 19.20 16.53 16.58 

Home brewed beer N/A N/A N/A 4.27 3.26 2.73 3.32 

Wine        

Cask wine  N/A N/A 21.26 21.24 18.34 15.30 12.95 

Bottled wine  N/A N/A 49.51 51.38 55.51 57.76 59.75 

Fortified wine  N/A N/A N/A 13.83 13.71 12.71 13.05 

Spirits        

Canned premixed spirits N/A N/A N/A 17.02 21.06 19.98 19.69 

Bottled premixed spirits N/A N/A N/A 16.44 19.02 16.34 17.68 

Bottled spirits N/A N/A 44.91 42.78 40.96 39.21 45.12 

Other 3.07 5.43 26.32 6.60 5.74 5.73 9.63 
Notes: Figures pertain to percentages out of the whole sample of a specific year. Note that proportions do not add up to 100% for a given 
year because individuals might choose multiple drinks. Data source: NDSHS (1993-2010). 
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Table 3: Participation Rates by Age and Gender for the Drinkers (Per cent) 

Age Gender 

Beer Wine Spirits 

Other 

Regular Middle Low 
Home 

brewed 
Cask Bottled Fortified 

Canned 
premixed 

Bottled 
Bottled 

premixed 

12-19 
Male 57.3 22.8 15.0 6.8 10.3 17.3 6.1 56.7 54.4 35.0 12.5 

Female 18.9 9.8 6.9 2.9 14.5 25.2 6.4 60.8 65.3 71.2 13.3 

20-29 
Male 69.1 21.6 14.2 7.4 8.0 37.6 10.3 41.2 56.4 23.8 9.7 

Female 28.8 10.1 8.2 2.4 12.6 60.0 8.1 36.2 61.4 47.6 11.9 

30-39 
Male 62.1 25.5 21.8 6.3 8.9 48.3 14.1 26.3 43.4 11.0 7.0 

Female 21.5 9.3 10.8 1.8 14.9 67.7 10.4 22.0 47.8 27.5 8.6 

40-49 
Male 50.7 24.2 26.8 4.8 13.5 51.2 14.2 16.7 36.3 5.9 4.7 

Female 13.7 6.4 11.9 1.2 18.4 69.6 12.1 14.2 41.7 17.5 6.8 

50-59 
Male 42.0 22.6 31.5 4.6 16.7 52.6 16.2 8.9 32.3 2.8 4.3 

Female 8.6 4.8 12.2 1.3 22.3 72.5 15.0 7.2 36.4 10.0 5.8 

60+ 
Male 29.8 19.2 37.1 4.8 23.9 48.7 17.7 3.2 29.7 0.9 3.2 

Female 5.8 4.3 13.8 1.0 27.6 66.1 18.8 2.3 29.3 3.2 4.4 
Data source: NDSHS (1993-2010) 
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Figure 1: Income impact on Binge 

 

 

 

Figure 2: Income impact on Driving 

 

Note: Driving: drove a motor vehicle. 
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Figure 3: Income impact on Disturbance 

 

Note: Disturbance: created public disturbance/nuisance, caused damage to property, or stole 
money, goods or property. 

 

 

Figure 4 Income impact on Abuse 

 

                                      Note: Abuse: verbally or physically abused someone.  

  



39 

 

References 

ABS. 2011. 6401.0 - Consumer Price Index, Australia. Canberra. 

Adlaf, E M, and R G Smart. 1983. “Risk-Taking and Drug-Use Behaviour: An Examination.” Drug 
and Alcohol Dependence 11 (3-4): 287–96. 

AIHW. 2011. 2010 National Drug Strategy Household Survey Report. Canberra. 

ALP. 2008. “National Binge Drinking Strategy, Media Statement.” 

Begg, S., T. Vos, B. Barker, C. Stevenson, L. Stanley, and A. Lopez. 2007. The Burden of Disease 
and Injury in Australia 2003. BULLETIN-WORLD. Cat. no. P. Canberra: Australian Institute of 
Health and Welfare. 

Berger, D E, and J R Snortum. 1985. “Alcoholic Beverage Preferences of Drinking-Driving Violators.” 
Journal of Studies on Alcohol 46 (3): 232–39. 

Borsch-Supan, A., and V.A. Hajivassiliou. 1993. “Smooth Unbiased Multivariate Probability 
Simulators for Maximum Likelihood Estimation of Limited Dependent Variable Models.” 
Journal of Econometrics 58 (3). Elsevier: 347–68. 

Brown, Jennifer L, and Peter a Vanable. 2007. “Alcohol Use, Partner Type, and Risky Sexual 
Behavior among College Students: Findings from an Event-Level Study.” Addictive Behaviors 
32 (12): 2940–52. 

Chaloupka, Frank J, and Henry Wechsler. 1996. “The Impact of Price, Availability, and Alcohol 
Control Policies on Binge Drinking in College.” Contemporary Economic Policy 14 (4): 112–24. 

Chatterji, Pinka, Daval Dave, Robert Kaestner, and Sara Markowitz. 2004. “Alcohol Abuse and 
Suicide Attempts among Youth.” Economics and Human Biology 2 (2): 159–80. 

Cherpitel, C. J. 1993. “Alcohol, Injury, and Risk-Taking Behavior: Data from a National Sample.” 
Alcoholism, Clinical and Experimental Research 17 (4): 762–66. 

Cook, Philip J, and Michael J Moore. 1993. “Drinking and Schooling.” Journal of Health Economics 
12 (4): 411– – 429. 

Cook, Philip J., and Michael J. Moore. 2001. “Environment and Persistence in Youthful Drinking 
Patterns.” In Risky Behavior among Youths: An Economic Analysis, 375–438. National Bureau 
of Economic Research, Inc. 

Dee, Thomas S., and William N. Evans. 2003. “Teen Drinking and Educational Attainment: Evidence 
from Two�sample Instrumental Variables Estimates.” Journal of Labor Economics 21 (1): 178 
–  209. 

Doran, C. M., W. D. Hall, A. P. Shakeshaft, T. Vos, and L. J. Cobiac. 2010. “Alcohol Policy Reform 
in Australia: What Can We Learn from the Evidence?” Med J 192 (8): 468–70. 

Fagrell, B, U De Faire, and S Bondy. 1999. “The Effects of Light to Moderate Drinking on 
Cardiovascular Diseases.” Journal of Internal Medicine 246 (4): 331–40. 



40 

 

Freebairn, John. 2010. “Special Taxation of Alcoholic Beverages to Correct Market Failures.” 
Economic Papers 29 (2): 200–214. 

French, MT, and I Popovici. 2011. “That Instrument Is Lousy! In Search of Agreement When Using 
Instrumental Variables Estimation in Substance Use Research.” Health Economics 20 (2): 127–
46. 

Gaziano, JM, JE Buring, and JL Breslow. 1993. “Moderate Alcohol Intake, Increased Levels of High-
Density Lipoprotein and Its Subfractions, and Decreased Risk of Myocardial Infarction.” The 
New England Journal of Medicine 329 (25): 1829–34. 

Geweke, J. 1989. “Bayesian Inference in Econometric Models Using Monte Carlo Integration.” 
Econometrica 57 (6): 1317–39. 

Gottfredson, Michael R, and Travis Hirschi. 1990. A General Theory of Crime. Edited by Francis 
Cullen and Robert Agnew. Criminological Theory Past to Present. Vol. 34. Stanford University 
Press. 

Greene, William H. 2007. Econometric Analysis. NJ: Prentice Hall Upper Saddle River, NJ. 

Greenfield, T K, and C Weisner. 1995. “Drinking Problems and Self-Reported Criminal Behavior, 
Arrests and Convictions: 1990 US Alcohol and 1989 County Surveys.” Addiction 90 (3): 361–73. 

Grossman, Michael, Frank J. Chaloupka, and Ismail Sirtalan. 1998. “An Empirical Analysis of 
Alcohol Addiction: Results from the Monitoring the Future Panels.” Economic Inquiry 36 (1): 
39–46. 

Gruber, Jonathan. 2001. Risky Behavior among Youths: An Economic Analysis. University of Chicago 
Press. 

Hausman, J. A., J. Abrevaya, and F. M. Scott-Morton. 1998. “Misclassification of the Dependent 
Variable in a Discrete-Response Setting.” Journal of Econometrics 87 (2): 239–69. 

Hayashi, F. 2000. Econometrics. Princeton University Press. 

Heckman, James J. 1978. “Dummy Endogenous Variables in a Simultaneous Equation System.” 
Econometrica 46 (4). National Bureau of Economic Research Cambridge, Mass., USA: 931–59. 

Henry, K., J. Harmer, J. Piggott, H. Ridout, and G. Smith. 2010. Australia’s Future Tax System 
Review, Final Report. Canberra: The Treasury. 

Jonah, B A. 1986. “Accident Risk and Risk-Taking Behaviour among Young Drivers.” Accident 
Analysis and Prevention 18 (4). Elsevier: 255–71. 

Keane, M. P., and R. M. Sauer. 2009. “Classification Error in Dynamic Discrete Choice Models: 
Implications for Female Labor Supply Behavior.” Econometrica 77 (3): 975–91. 

Keane, M.P. 1994. “A Computationally Practical Simulation Estimator for Panel Data.” Econometrica 
62 (1): 95–116. 

Kenkel, DS, DC Ribar, PJ Cook, and Sam Peltzman. 1994. “Alcohol Consumption and Young Adults’ 
Socioeconomic Status.” Brookings Papers on Economic Activity. Microeconomics 1994: 119–75. 



41 

 

Maddala, G.S. 1983. Limited Dependent and Qualitative Variables in Econometrics. Cambridge, UK: 
Cambridge University Press. 

Malinski, MK, HD Sesso, F. Lopez-Jimenez, JE Buring, and JM Gaziano. 2004. “Alcohol 
Consumption and Cardiovascular Disease Mortality in Hypertensive Men.” Archives of Internal 
Medicine 164 (6): 623–28. 

Markowitz, Sara, Robert Kaestner, and Michael Grossman. 2005. “An Investigation of the Effects of 
Alcohol Consumption and Alcohol Policies on Youth Risky Sexual Behaviors.” Alcohol 95 (2). 
National Bureau of Economic Research Cambridge, Mass., USA: 263–66. 

Monfardini, Chiara, and Rosalba Radice. 2008. “Testing Exogeneity in the Bivariate Probit Model: A 
Monte Carlo Study.” Oxford Bulletin of Economics and Statistics 70 (2): 271–82. 

NHMRC. 2001. Australia Alcohol Guidelines: Health Risks and Benefits. Canberra. 

———. 2009. Australian Guidelines to Reduce Health Risks from Drinking Alcohol. Canberra: 
Commonwealth of Australia. 

Norström, T. 1998. “Effects on Criminal Violence of Different Beverage Types and Private and 
Public Drinking.” Addiction 93 (5): 689–99. 

NPHT. 2009. Australia: The Healthiest Country by 2020. 

Quinlan, K.P., R.D. Brewer, P. Siegel, D.A. Sleet, A.H. Mokdad, R.A. Shults, and N. Flowers. 2005. 
“Alcohol-Impaired Driving among US Adults, 1993–2002.” American Journal of Preventive 
Medicine 28 (4): 346–50. 

Rachal, J.V., L.L. Guess, R.L. Hubbard, S.A. Maisto, E.R. Cavanaugh, R. Waddell, and C.H. Benrud. 
1980. The Extent and Nature of Adolescent Alcohol Abuse: The 1974 and 1978 National Sample 
Surveys. Springfield, VA. 

Ramful, Preety, and Xueyan Zhao. 2008. “Individual Heterogeneity in Alcohol Consumption: The 
Case of Beer, Wine and Spirits in Australia.” Economic Record 84 (265): 207–22. 

Rimm, EB. 1996. “Alcohol Consumption and Coronary Heart Disease: Good Habits May Be More 
Important than Just Good Wine.” American Journal of Epidemiology 143: 1094–98. 

Salomé, Helena J, Michael T French, Helen Matzger, and Constance Weisner. 2005. “Alcohol 
Consumption, Risk of Injury, and High-Cost Medical Care.” The Journal of Behavioral Health 
Services & Research 32 (4): 368–80. 

Sen, Bisakha. 2002. “Does Alcohol-Use Increase the Risk of Sexual Intercourse among Adolescents? 
Evidence from the NLSY97.” Journal of Health Economics 21 (6): 1085–93. 

Smart, R G. 1996. “Behavioral and Social Consequences Related to the Consumption of Different 
Beverage Types.” Journal of Studies on Alcohol 57 (1): 77–84. 

Srivastava, P, and Xueyan Zhao. 2010. “What Do the Bingers Drink? Micro‐Unit Evidence on 
Negative Externalities and Drinker Characteristics of Alcohol Consumption by Beverage Types.” 
Economic Papers 29 (2): 229–50. 



42 

 

Stockwell, T, L Masters, M Philips, A Daly, M Gahegan, R Midford, and A Philp. 1998. 
“Consumption of Different Alcoholic Beverages as Predictors of Local Rates of Night-Time 
Assault and Acute Alcohol-Related Morbidity.” Australian and New Zealand Journal of Public 
Health 22 (2): 237–42. 

Weiser, Sheri D, Karen Leiter, Michele Heisler, Willi McFarland, Fiona Percy-de Korte, Sonya M 
DeMonner, Sheila Tlou, Nthabiseng Phaladze, Vincent Iacopino, and David R Bangsberg. 2006. 
“A Population-Based Study on Alcohol and High-Risk Sexual Behaviors in Botswana.” Edited 
by Michael Farrell. PLoS Medicine 3 (10). Public Library of Science: 1940–48. 

Williams, J. 2005. “Habit Formation and College Students’ Demand for Alcohol.” Health Economics 
14 (2): 119–34. 

Williams, J, LM Powell, and Henry Wechsler. 2003. “Does Alcohol Consumption Reduce Human 
Capital Accumulation? Evidence from the College Alcohol Study.” Applied Economics 35 (10): 
1227–39. 

Williams, Jenny, Frank J Chaloupka, and Henry Wechsler. 2002. “Are There Differential Effects of 
Price and Policy on College Students’ Drinking Intensity?” Contemporary Economic Policy 23 
(1). Blackwell Synergy: 78–90. 

Yu, Jiang, and William R. Williford. 1993. “Alcohol and Risk/sensation Seeking: Specifying a Causal 
Model on High-Risk Driving.” Journal of Addictive Diseases 12 (1): 79–96. 

Zhao, X., and G. Wittwer. 2007. “Alcohol Tax Reform in Australia and Implications to Beer, Wine, 
RTD and Spirits.” In Australian Agricultural and Resource Economics Conference, Queenstown, 
2007. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


