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Abstract

The present study is the first to examine account-based tracking data of Portuguese online
lottery players comprising the gambling activity of all active players over a one-year period
(N=154,585). The main research goal was the identification of groups or segments of
players by their engagement levels (high, neutral, low) and to assess preferences in product
category with the use of CHAID (Chi-Square Automatic Interaction Detection) segmenta-
tion models, based on expenditure and sociodemographic variables. Findings showed that
(1) age was found to be the most influential differentiating variable in player segmentation
and had a positive correlation with expenditures and wagers, (2) gender was the second
most influential variable (males represented 78.7% of players), (3) education the third most
influential variable and had a negative correlation with expenditure, and (4) region was
the least relevant variable. The models generated several players segments that engaged
in different games. Older males (54-64 years; > 65 years) were the most engaged overall.
Younger males (18-34 years) were the least engaged but showed preferences for lotto as
did females (35-49 years). Lower educated males and older males (49 years+) with a high
school education were the most engaged in instant lottery games. These findings show that
Portuguese lottery players can be grouped into several segments with distinct demographic
characteristics and corresponding engagement levels. These findings help support more
effective marketing segmentation and will help in the targeting of responsible gambling
approaches.
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Introduction

Up until 2010, self-report surveys dominated the existing lottery literature (LaPlante et al.,
2010) but despite increasing use of tracking data to examine gambling behavior, to date, only
a few studies have included lottery tracking data in their analysis of gambling behavior. Of
the studies that include real lottery playing activity most do not examine lottery exclusively
but also include other forms of gambling within the same operator’s datasets (e.g., Auer &
Griffiths, 2013, 2014, 2017, 2018; Challet-Bouju, et al., 2020; Yuan, 2015). Consequently,
this does not allow for an exclusive determination of online lottery players characteristics. The
approach taken in previous studies did not focus on segmenting lottery players using real play-
ing data. The present study aimed to identify online lottery players segments using real play-
ing data from the Portuguese national lottery with nationally representative data.

Segmentation is a strategy commonly used in marketing to recognize differences between
consumers and their needs or preferences and grouping them according to a set of common
characteristics (Dickson & Ginter, 1987; Kotler & Armstrong, 2018). When recognizing the
existence of consumers with different preferences, marketers often apply “differentiated" mar-
keting strategies for different market segments (Kotler & Armstrong, 2018). In lottery gam-
bling this can be very useful because lottery operators can better segment their customers
and devise the best marketing and responsible gaming strategies to reach different groups of
players, with different objectives. The present study uses a behavioral segmentation approach
which is a marketing strategy that is considered the best for building market segments (Kotler
& Armstrong, 2018), as it can be used to divide buyers into segments based on their usage
rate, or responses to a product. It is of particular importance for both researchers and gambling
operators because it can differentiate players by engagement levels (e.g., low, medium and
high engagement).

Many of the previous studies that used real playing tracking data did not use nationally
representative data which does not allow to extrapolate their results to the population nor com-
pare their results with the general population, which was possible in the present study. Addi-
tionally, the present study is the first to be conducted on Portuguese lottery players with the
use of real player account data. The objectives of the present study stemmed from previous
studies’ theoretical assumptions and gaps, in which sociodemographic variables were used to
study gambling behavior (Gray et al., 2015; Kaizeler & Faustino, 2010, 2011, 2012; Kaizeler
et al., 2014). Previous studies’ limitations in addressing players’ common socio-demographic
and playing characteristics allowed the present study to go further and understand how online
lottery players behavioral activity enables the identification of specific segments with simi-
lar sociodemographic characteristics, within the same group but distinguishable from other
segments. To identify these groups of players, specific hypotheses were formulated to define
online lottery players’ segments and meet the present study’s main aim. Additionally, the
study was able to identify and rank sociodemographic variables by their potential to form spe-
cific identifiable segments that can address both marketing and responsible gaming purposes.

Literature Review and Theoretical Background

There is a considerable amount of literature on lottery gambling behavior but the body of
published research with nationally representative data is considerably narrower. Addition-
ally, there are only a few studies that have used actual playing data and very few studies
have included nationally representative datasets, such as used in the present study. Popular
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approaches in the study of lottery gambling include socio-demographic and economic
analysis of gambling behavior alongside player profiling, but no studies have taken a player
segmentation approach by using real playing data, such as the one employed in the present
study, which allows a more precise picture of how players group according to sociodemo-
graphic variables and game playing preferences. Studies on countries with higher levels
of education sell fewer lottery products (Ariyabuddhiphongs, 2011; Kaizeler & Faustino,
2010) and lottery sales are higher in countries in which the percentage of males is higher
than that of females for that country’s whole population (Clotfelter & Cook, 1989; Kaizeler
& Faustino, 2010). A 1% increase in the number of males in the gender ratio of the overall
population produces an increase of 13.4% of a country’s per-capita lottery sales, which
corresponds to about $270 US annually (Kaizeler & Faustino, 2010), although this gender
ratio has not been tested or observed for online lottery gamblers specifically, namely with
the use of with real playing data.

Older studies on gambling report that age is negatively related to gambling behavior, so
as age increases gambling participation decreases, (Mok & Hraba, 1991). Contradictory
findings were reported by (Clotfelter & Cook, 1989) and later by (Kaizeler & Faustino,
2012) as they reported that the pattern of lottery participation by age was an inverted U,
with the broad middle range (aged 25-64 years) playing more than the young (18-24 years)
and the old (65 years and above) (Ariyabuddhiphongs, 2011) reported that the relationship
between age and lottery participation was no longer in an inverted U-shape and reported
that all ages play lottery and although the 61+ years age group has the lowest rate of par-
ticipation in lottery gambling, their mean individual lottery expenditures are the highest. A
2011 study asserted that the shape of this pattern could be somewhat different as Barnes
et al., (2011) report that the frequency of gambling on the lottery increased sharply from
mid-adolescence to age 18 years (which is the legal age to purchase lottery tickets in most
US states) and continued to increase into the thirties when it leveled off and remained high
through the sixties and then decreased among those 70 years and older. Despite these find-
ings, Afifi et al. (2014) claimed the role of gender and age in the relationship between
gambling and engagement had not been established. The present study analyzed these rela-
tionships further to clarify the role of these and other sociodemographic variables in lottery
gambling playing and engagement.

Lottery Gambling in Portugal

Studies on lottery playing in Portugal are scarce and most research has not been published
in peer-reviewed journals (Hubert & Griffiths, 2018). Also, there are no previous studies
that focus specifically on online lottery players, especially with the use of real playing data.
Additionally, there is only one study on lottery gambling in Portugal that can be considered
nationally representative (N =3850; ages 18-70 years) (Lopes, 2009, 2010). However, the
study was based on self-report data, and it has not been published in a peer-reviewed jour-
nal and does not analyze specifically online and offline lottery players. In this study, the
prevalence rate of lottery gambling was found to be 51.3% over a one-year period in 2007
(Lopes, 2009, 2010). Calado and Griffiths (2016) noted that the prevalence of gambling
and problem gambling in Portugal appeared to be similar to other European countries.

In their worldwide studies, Kaizeler et al. (2014) also analyzed lottery sales in Por-
tugal, considering socio-demographic variables for the characterization of the players.
They found that for each €1 increase in the income of the habitants of a particular dis-
trict, there was an increase of 4.4% in the same district’s aggregate lottery sales. They
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also highlighted that richer Portuguese districts spent more on lottery gambling than
poorer ones (Kaizeler et al., 2014). Kaizeler et al.’s (2014) five-year analysis of lottery
sales in Portugal (2004 to 2008) showed that lottery sales reach their maximum when
annual per capita income was €13,208.15, with a corresponding annual lottery sales
value per capita of €291.68, and declined thereafter.

Portuguese players’ education level has also been found to have a negative correla-
tion with lottery spending. Each 1% increase in a district’s secondary school graduation
rate leads to an approximate decrease of €162 in lottery sales (Kaizeler et al., 2014).
Using a non-representative sample, Brochado et al. (2018), also examined the relation-
ship between lottery playing frequency and education among Portuguese lottery games
players. They only established a relationship for scratch-cards and did not find a specific
relationship between passive/class lottery playing frequency and education. More spe-
cifically, Portuguese lower educated lottery players were found to have higher scratch-
card gambling frequency than more educated Portuguese lottery players (Brochado
et al., 2018). Brochado et al.’s (2018) study focused on motivations to play on EuroMil-
lions and passive/class lottery players versus playing scratch-cards. They found that
EuroMillions players tended to be males with lower incomes who are driven by moti-
vations to buy a car, buy a home, and pay off debt (i.e., financial motivations). Among
passive/class lottery players, high-frequency gamblers were more likely to be elderly
males with lower incomes and who were motivated by increase savings and helping
their families (i.e., safety motivations). High-frequency scratch-card players presented
a different profile and were more likely to be younger females, with lower income and
education, but motivated by self-esteem reasons, whereas males who played scratch-
cards were more motivated by financial or safety motivations.

Brochado et al.’s (2018) study did not consider relevant variables such as expendi-
ture, which is one of the most relevant in determining high involvement gambling. Also,
they did not consider online gamblers. Additionally, their findings only apply to offline
lottery players and their results cannot be extrapolated to all players, nor to the popula-
tion due the convenience sample used. Only one Portuguese study has examined the
effect of age on lottery expenditure (Kaizeler et al., 2014). Kaizeler et al. (2014) were
only able to establish statistical significance between age and lottery gambling on peo-
ple aged between 15 and 24 years, where a 1% increase in the population of a particular
region led to an annual decrease of approximately €3,700 in the same region. They were
not able to establish a statistically significant relationship between age and lottery gam-
bling, for people 25 years and older (a factor which is addressed in the present study).

There is also only one Portuguese study that has compared online and offline gam-
bling habits of Portuguese players but it was not nationally representative and did not
focus exclusively on lottery playing (Hubert & Griffiths, 2018). Compared to offline
players, online players were found to gamble more days per week but spend less money,
consume less alcohol, drugs, and tobacco, and have less suicidal ideation, depression,
anxiety, and stress (Hubert & Griffiths, 2018). Most players gambled both online and
offline, although they had a preferred channel to play (Hubert & Griffiths, 2018).

To date, studies on lottery gambling among Portuguese players, have all used non-
representative samples, with the exception Lopes’ (2009, 2010) study which used data
collected in 2008 but did not discriminate between online and offline players, and did
not use real playing data. Additionally, after 2010, the Portuguese legislation concern-
ing scratch-cards was changed to allow the possibility of increasing the net prize pay-
outs from 48.75% to 50-70% which is not reflected in Lopes’ (2009, 2010) studies.
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Gambling Studies Using Behavioral Tracking Player Data

Gambling studies that use account-based behavioral tracking and real playing data to
assess gambling behavior were first published in 2007 (LaBrie et al., 2007). Chagas and
Gomes (2017) reported that initial studies on lottery tracking data relied on the same data-
base (Bwin) and later ones were limited to a few databases and focused on very narrow
time frames such as account opening or closing. More recently, additional gambling opera-
tors (e.g., ComeOn Group, Islensk Getspd, Kindred, Leo Vegas, Norsk Tipping, Svenska
Spel and win2day) have made their databases available for researchers to study gambling
behavior (Auer & Griffiths,2013, 2016,2017, 2018, 2020 Auer et al., 2018, 2019a, 2019b,
2020; Fiedler, 2011, 2013; Gainsbury et al., 2012; Gray et al., 2015; Ukhov et al., 2021).
These studies cover different forms of gambling and only a few include lottery gambling
(e.g., Auer & Griffiths, 2013, 2014, 2016; Auer et al., 2018; Gray et al., 2015) and none of
these studies used a player/consumer segmentation method, such as the one we used in the
present study, for the study of lottery gambling or even studied the population of a southern
European country.

From the studies that include online lottery gambling, some focused on the evaluation of
responsible gambling practices. For instance, Auer and Griffiths (2013) found that volun-
tary limits setting had the highest significant effect on the monetary spending of the most
intense players including lottery players. Another study (Auer & Griffiths, 2016) found that
personalized behavioral feedback can enable players to gamble more responsibly. Also,
gamblers receiving personalized feedback in relation to limit-setting showed significant
reductions in the amount of money they gambled (Auer et al., 2018).

Objectives of the Present Study

The present study is the first to examine actual online lottery gambling data from Portu-
guese players. The present study used account-based data made available by the Portu-
guese national lottery. The dataset used is novel, has never been analyzed before, and was
provided exclusively for the purpose of the present research. The dataset is representative
of all Portuguese active online lottery players. The study had several research objectives
including the identification of lottery players’ segments and their engagement levels by
analyzing actual online gambling data. The main objective of the study was the identifi-
cation of different player segments for Portuguese online lottery players and understand
the differences between them, including by their engagement levels (high, neutral, low).
Another objective was to determine the best approach for the identification of the players’
segmentation and behavior.

The study used variables comprising sociodemographic and playing records which were
originally in the database and added new variables by using information that was not in the
database and was added to or combined with existing variables such as county, district, and
NUTS (Nomenclature of Territorial Units for Statistics), a hierarchical system for divid-
ing the economic territory of the EU (Eurostat, 2019) that was used to better classify and
group players by their location/place of residence. The study also assessed differences in
gambling from several lottery product categories (i.e., scratch-cards, lotto, Toto, and pas-
sive/class lotteries) to understand if there are any distinct sub-groups (segments) of play-
ers by gambling engagement in the different forms of lottery games. The cohort was also
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compared with the general Portuguese population aged 18 years and older to assess for
differences in sociodemographic variables distribution between them.

The objectives of the present study led to the following sub-questions: (1) Are there
groups of lottery players with different gambling profiles? (2) Do different types of lot-
tery players engage in different product types and if so, are there significant variations in
gambling patterns across the several classes of games? (3) Are there gender differences
across the playing of different lottery products? (4) Is age a relevant factor in online lottery
playing? (5) Does education have a negative correlation with online lottery gambling? (6)
Do players who live in richer regions play lottery games more often and spend more money
on lottery games than players who live in poorer areas? (7) Is there one socio-demographic
variable that is more influential in determining online lottery gambling segments than
others?

Methods
Participants

The dataset comprised 218,987 active individual players which accounts for 34.3% of all
registered players (Santa Casa da Misericérdia de Lisboa, 2014, 2015). Of the active play-
ers, those who did not complete all the data in their player registration form were excluded
from further sample analysis. Consequently, the final cohort that underwent data analysis
comprised 154,585 valid active players and 14,685,575 data points.

Data

The present study utilized a cross-sectional dataset of a full year aggregate lottery play-
ing activity, from June 30, 2013 to May 31, 2014. The data were anonymized to ensure
player identity protection. As data were not normally distributed, missing values were not
imputed. The dataset’s original variables included date of player registration, age, gender,
zip/postal code, education, occupation, amount of money spent (total amount of money
spent and amount of money spent per game), wagers' (total number of wagers made and
number of wagers made per game), number of lottery draws that occurred during the ana-
lyzed period (total and per game), number of lottery draws in which each player placed
wagers (total and per game), and total number of weeks in which each player placed
wagers.

Measures

To identify the players’ profiles and to help in segmentation, new variables were created.
New variables aggregated products by game design and structural characteristics, fea-
tures, and play action. Previous research has consistently shown that structural charac-
teristics have an important role in the development and maintenance of lottery gambling
(Griffiths & Wood, 2001; Parke & Griffiths, 2007). The games on the portfolio comprise:

! We use the term ‘wagers’ as used by other authors on lottery gambling (Forrest, Gulley, & Simmons,
2004; Gulley & Scott, 1993).
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EuroMillions, the only multi-national game, and Totoloto which are lotto games where the
first has a 5/50+42/12 number picking mechanics and the second is a typical 6/49 lotto
game; Toto/sports lottery (Totobola) has a 1x2 (first team win, draw, second team win)
game mechanic, based on football game outcomes; passive/class lotteries which are lottery
games with pre-printed numbers and fixed prize structures, that are also pre-determined,
and are not dependent on the number of players and money wagered for the determination
of the size of the jackpot (such as in lotto and pari-mutuel games); and scratch-cards which
are games based on a card with a section or sections which may be scratched away to reveal
a symbol indicating whether a prize has been won in a competition (Ariyabuddhiphongs,
2011; North American Association of State and Provincial Lotteries, 2021). This resulted
in five product categories: lotto games (EuroMillions; Totoloto); lotto games with the inclu-
sion of an add-on game (EuroMillions; Totoloto and Joker; because Joker could only be
played in association with lotto, it was included in the ‘all lotto’ category analysis); Toto/
sports lottery (Totobola), passive/class lotteries (Lotaria Cldssica and Lotaria Popular);
and scratch-cards (Lotaria Instantdnea).

Other new variables included “amount lost” (total amount spent vs. total amount won)
and amount spent per wager (mean average). Amount lost variables were created for the
total individual gambling activity and were also created for each lottery game individually
and for each of the lottery product categories created. These new variables were used to
assess playing engagement. Some of the existing variables were converted into new vari-
ables by using exogenous information such as the ones created by converting postal codes
into NUTS 1II and III regions.

Data Analysis

Considering the large sample size and the known population parameters such as mean,
standard deviation, and variance, bilateral Z-tests were used to assess for the final cohort’s
representativeness. The cohort proved to be representative of the Portuguese residents
who played the national lottery over remote channels. Z-tests were run for total amount
spent (P[Z <z] bilateral 0.99; confidence interval 0.0007) and for each product group cat-
egory (lotto [P(Z < z] bilateral 0.9918; confidence interval 0.0082); lotto plus add-on game
(P[Z < z] bilateral 0.9952; confidence interval 0.0048) and scratch-cards (P[Z < z] bilat-
eral 0.9606; confidence interval 0.0394). Lotto plus add-on game and scratch-cards rep-
resented the bulk of total revenue with 97% of total expenditure (lotto plus add-on game
80.82%; scratch-cards 16.13%). Toto/sports lottery (P[Z <z] bilateral 0.2456; confidence
interval 0.7544) and passive lotteries (P[Z < z] bilateral 0.8937; confidence interval 0.1063)
were found to have poor representativeness as Toto represented 0.9% of total revenue and
passive lotteries 2.1% of total revenue and cannot be considered representative of all the
players that play these games online. Because of this, separate segmentation models for the
latter two game categories were not run.

The analysis in this study comprised three main steps. The first step compared the pro-
files of the individuals in the sample to the general population with estimate information
from Statistics Portugal, the Portuguese official agency for economic and demographic
data and Pordata. The second step focused on a univariate and bivariate statistical analysis,
to characterize the sample. This analysis described the main characteristics of the players
and how they compared to the findings of other studies. The third step comprised a multi-
variate Chi-square Automatic Interaction Detector (CHAID) analysis (Kass, 1980) which
was used to identify different profiles and segments of players. CHAID analysis builds a

@ Springer



924 Journal of Gambling Studies (2022) 38:917-939

Table 1 Age groups of the

general .Portuguese 2 Qult | Age groups (G;Tgr;ls :fsl;lt population I/’\lzt;;ffsonline lottery

population versus active online

lottery players 18-34 2,005,264 235% 44505 28.8%
35-49 2,342,230 27.4% 70,465 45.6%
50-64 2,097,546 24.5% 31,959 20.7%
>65 2,105,167 24.6% 7,656 5.0%
Total 8,550,207 100.0% 154,585 100.0%

model, represented as a tree to determine the best merges between variables to explain the
outcome in the given dependent variable (Breiman et al., 1984; Kass, 1980). The depend-
ent variable in this study was total amount of money spent. An explanatory CHAID model
was built to identify player segments and identify the most relevant among them (target
market). Separate CHAID analysis was also run to assess amount spent by game type/
product category, for the two product categories with the highest expenditures (lotto and
scratch-cards), and by amount lost. IBM SPSS 22 was used for the CHAID decision trees.

Results
Characteristics of the Online Lottery Player Sample Versus Portuguese Population

The study’s dataset contained all active Portuguese online lottery players, and the final
sample was representative of all active online lottery players. Note that previous studies
did not disclose the activity status of players but based their analysis solely on active play-
ers, as inactive players do not have any playing records during the specific periods under
analysis. Therefore, the first analysis was performed to understand how players’ sociode-
mographic characteristics and profile compared to the general Portuguese adult popula-
tion (over 18 years of age). The total dataset’s active online lottery players accounted for
7.5% of the general adult population and the final sample of this study for 2.6% of the
same population. The findings indicated that there was a large discrepancy between the
gender distribution of the adult population and online lottery players. Results showed that
the differences were statistically significant as there was no overlap and the proportional
value was outside the calculated confidence interval (confidence level 96%; p <0.05). Male
online lottery players comprised 78.7% of total players (n=121,601) whereas in Portugal
there are 46.7% adult males (approximately 3.99 million males) (Pordata, 2019b). Female
online lottery players comprised only 21.3% of the cohort (n=232,984) but are the majority
of the adult population (53.3%; approximately 4.56 million females) (Pordata, 2019b).

Another variable used in the comparison was age. Online lottery players and the adult
population were split into four sensibly distributed age groups (Table 1). The age group
distribution was designed to assess potential skews in lottery players’ representativeness
when compared to the adult population. Results showed that online lottery players had a
different distribution regarding age groups when compared to the Portuguese adult popula-
tion (p <0.05; see Table 1). Overall, online lottery players’ age group representation tended
to be younger than the Portuguese adult population given that three-quarters of online lot-
tery players were below 49 years of age (74.4%). Although these are the most represented
online lottery players in terms of gender and age, it does not mean that they are the players
that had the highest gambling engagement and expenditure.
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Table 2 Geographic distribution of the general Portuguese adult population versus active online lottery
players

Geographic distribution—NUTS II General adult population Active online lottery
(=18 years) players

Lisbon metropolitan area 2,277,826 26.6% 53,319 34.5%
North 2,992,782 35.0% 46,819 30.3%
Centre 1,898,503 22.2% 31,167 20.2%
Alentejo 615,121 7.2% 8,847 5.7%
Algarve 360,417 4.2% 6311 4.1%
Mainland 8,144,649 95.3% 146,463 94.7%
Madeira 209,484 2.5% 4,799 3.1%
Azores 195,074 2.3% 3,323 2.1%
Portugal 8,549,207 100.0% 154,585 100.0%

Table 3 Education distribution of the general Portuguese adult population versus active online lottery play-
ers

Education General adult population Active online lottery
(> 18 years) players

Without formal education 167,350 2.6% 0 0.0%
Primary education (4th grade) 1,081,560 16.7% 2,920 1.9%
Primary education (6th grade) 891,880 13.7% 9,745 6.3%
Secondary education 3,015,590 46.4% 61,925 40.1%
Higher education 1,337,700 20.6% 79,995 51.7%
Total 6,494,080 100.0% 154,585 100.0%

The data were also analyzed for geographic distribution utilizing NUTS III. In general,
the geographic location and distribution of players was similar to the geographic concen-
tration of the general Portuguese adult population but there were differences in two main
regions. For online lottery players, the Lisbon Metropolitan Area was the most represented
while among the general population it is second, after the North region (Table 2).

Considerable differences were also found in relation to education (Table 3). Online lot-
tery players had on average a much higher educational level than the general population
(p <0.05). Most players had a higher education (51.7%) compared to 20.6% of the general
Portuguese adult population and there were no players without any formal education.

Gambling Participation

In more specific analysis, the final sample was found to be representative of all active
online lottery players on several variables (p<0.01), including total expenditure, total
amounts lost, and total number and amount of prize money won (Table 4). It was also
found that the 25% players with the highest average annual expenditures (Q3 = €324), rep-
resented 79.7% of total expenditures and showed higher total expenditures than the lower
two quartiles combined (Q1 expenditure =€29.40, Median=109.00; IQR =294.6). The
most popular games among online lottery players were lotto (including add-on games;
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Table 5 Lottery expenditure by age group, education, and region

n Mean Mode Median SD of total VAR SDmean QI Q3
expendi- expendi-
ture ture
Age groups
18-34- 44,505 151.89 10.00 50.00  402.74 162,197.70 191 16.00 154.00
years
35-49- 70,465 300.15 10.00 109.00 1,119.11 1,252,401.05 4.22 31.00 304.00
years
50-64-year 31,959 580.41 10.00 237.00 1,472.23  2,167,450.47 8.24 74.00 595.50
>65 years 7,656 73695 4.00 32630 1,559.70  2,432,660.02 17.83 118.80 761.58
Gender
Male 121,601 371.10 10.00 127.00 1,143.05 1,306,565.56  3.28 34.00 364.40
Female 32,984 21145 4.00 62.00 930.47 865,782.32  5.12 18.00 200.00
Education
Fourth 2,920 53290 10.00 193.95 1,348.36 1,818,065.60 24.95 55.88 558.13
grade
Sixth 9,745 438.72 10.00 140.00 2,229.05  4,968,680.58 22.58 37.00 411.50
grade
High 61,925 34199 10.00 112.00 1,032.95 1,066,981.20  4.15 30.00 338.90
school
Higher 79,995 313.67 10.00 101.80  922.29 850,617.93  3.26 28.00 298.55
educa-
tion
Region
Alentejo 8,847 34351 10.00 116.50  827.83 685,302.80  8.80 30.00 346.95
Algarve 6,311 347.40 10.00 112.50 1,090.45 1,189,073.47 13.73 30.00 330.25
Center 31,167 31447 10.00 104.00  934.13 872,603.24  5.29 28.00 312.00
Lisbon 53,319  362.61 10.00 116.00 1,079.22 1,164,720.56  4.67 30.00 343.00
North 46,819 317.83 10.00 104.00 1,035.27 1,071,779.44 478 28.00 311.00
Madeira 4,799 389.92 10.00 114.60 2,623.19  6,881,102.97 37.87 31.50 325.55
Azores 3,323 295.79 10.00 9540  766.59 587,659.48 13.30 24.00 276.95

98.05%, n=151,758) and scratch-cards (34.66%, n=53,580). The least played games were
passive lotteries (10.34%, n=15,996) and Toto/sports lottery (9.02%, n=13,959).

Sample Analysis by Gender, Age Group, Education and Region

Male online lottery players were found to spend more money on average than female
online lottery players (Table 5; p<0.01). This trend was also confirmed when assess-
ing for product categories’ mean differences, including on lotto plus add-on game
([males: mean=€311.53; median=€109.60; SD=€826.09]; [females mean=€152.11;
median=€48.90; SD=€591.90]; [p<0.01]); The only game category where no statisti-
cally significant differences in mean expenditures were found between males and females
was instant lottery games ([males: mean=€157.61; median=€20.00; SD=¢€1,108.97];
[females mean=€154.36; median=€17.50; SD=¢€1,073.00]; [p<0.05]). During the
one-year period analyzed, males placed more and larger wagers. Males’ average amount
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per wager was also higher than that of females ([males: mean=€3.74; median=¢€2.69;
SD=¢€3.83]; [females: mean=¢€2.89; median=¢€2.09; SD=€2.70]; p<0.01). Males also
placed more wagers than females during the one-year period ([males: mean=117.03;
median: 44; SD =546.24]; [females: mean=93.18; median: 26.00; SD=476.40], p <0.01).

In assessing age and online lottery gambling, each age group was analyzed individually
and compared with all other age groups. Statistically significant differences were found
in expenditures (Table 5) and wagers placed across all age groups with a steady increase
from the youngest to the oldest age groups (p <0.01). Players in the 18-34-year age group
placed on average 59.39 wagers per year (median=20.00; SD=143.64), with an average
amount per wager of €3.06 (median=€2.18; SD=€3.00). Players in the 35-49-year age
group placed on average 103.86 wagers per year (median=38.00; SD=687.14), with an
average amount per wager of €3.62 (median=€2.59; SD=€3.56). Players in the 50-64-
year age group placed on average 178.35 wagers per year (median=_81.00; SD=470.27)
with an average amount per wager of €3.95 (median=¢€2.87; SD=¢€4.17). The oldest
players (65 years and older) had an annual average of 214.51 wagers (median=99.00;
SD=533.43), with an average amount per wager of €4.35 (median=€3.31; SD=¢€4.81).

The findings also indicated that annual lottery expenditures decreased as education lev-
els increased (Table 5) and differences in expenditures between all the age groups were
found to be statistically significant (p <0.01). The cohort comprised almost entirely indi-
viduals with a high school or higher education (141,920 players: 91.8%).

Mean expenditures difference for the regions were more diffused. Analysis showed that
the expenditure mean differences were not statistically significant in the five region com-
binations ([Center vs. North; p <0.05]; [Center vs. Azores; p <0.01]; [Lisbon vs, Madeira;
p <0.05]; [North vs. Madeira; p<0.05]; [North vs. Azores; p <0.05]). For the other five
region combinations, mean expenditures differences were found to be statistically sig-
nificant ([Center vs. Lisbon; p <0.01]; [Center vs. Madeira; p <0.05]; [Lisbon vs. North;
p<0.01]; [Lisbon vs. Azores; p <0.01]; [Madeira vs. Azores; p<0.01]).

Chi-Square Automatic Interaction Detection (CHAID) Segmentation Model

The present study utilized a decision tree technique, based on a chi-square test algorithm
to identify the most relevant interacting variables to build a classification model of online
lottery players. CHAID analysis was chosen because it does not require the data to be nor-
mally distributed and nor does it require the variables to be standardized which was a char-
acteristic of the online lottery gambling activity in this dataset. CHAID was used to iden-
tify the relationship between variables and helped understand how variables merged and
explained the outcomes on a particular dependent variable. The development of the models
considered the total monetary expenditure as a dependent variable to understand which
independent variables accounted for the development of single or several groups or seg-
ments of online lottery players.

The total individual expenditure CHAID decision tree generated 22 nodes at four levels
(Fig. 1). Each node was considered a different player segment. From these 22 nodes, the
model generated 14 final nodes or customer segments (Fig. 1). The final nodes corresponded
to individual player segments. The model detailed a hierarchical structure of the variables in
order, starting with the one (age) that most reduced the variance in the division of the seg-
ments (i.e., the variable that maximizes the residual variance). Consequently, in the first level,
age was found to be the most influential variable, as it was the variable that made each seg-
ment as homogeneous as possible, and had a positive correlation with amount of money spent
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Fig.1 Online lottery players’ total expenditure segmentation CHAID decision tree
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and number of wagers. Gender was found to be the second most influential variable. Educa-
tion was the third most influential and had a negative correlation with lottery expenditure.
Place of residence was the variable with the least influence in the model.

The CHAID model provided a hierarchical structure that regards the importance of the seg-
ments in terms of player engagement. Player segments were divided by node relevance into
three lottery engagement categories: high engagement, neutral engagement, and low engage-
ment. The most relevant nodes are those with the highest positive difference between segment
weight and player segment expenditure percentage which represents a higher engagement
per player. Segments with high engagement are those in which mean expenditures were> 1%
higher than overall dataset mean expenditure. Segments where parameters fall within 1% more
or less than overall dataset mean expenditure were considered neutral engagement segments.
Segments in which the mean expenditure was more than 1% lower than overall dataset mean
expenditure were considered low engagement (Table 6). The data analysis demonstrated the
general level of segment engagement based on individual player mean expenditures. The most
expressive nodes for profile characterization were 13, 14, and 11. Node 13 comprised male
players aged 50-64 years with one of three educational levels: 4th grade, 6th grade, or high
school. The second most relevant node (14) comprised males from the same age group but
with a higher education. The third most relevant node (11) comprised male players aged above
65 years or above. These findings tell us that although age is positively correlated with lot-
tery gambling expenditures, the most engaged are not necessarily the elderly (65 +) but the 50
-64 years age group. The least engaged players were found to be from the youngest age group
(18-34 years) with high school or higher education. For the two most engaged groups and for
the least engaged group, place of residence was not found to be a relevant variable. To confirm
the results of the total expenditures CHAID model, another CHAID model was built with the
total amount of money lost variable, which confirmed the results of the first model. The same
method was used to identify the most relevant segments for each of the two most participated
product categories (lotto and instant lottery games account for more than 90% of total expen-
ditures). Lotto’s two most relevant segments comprised younger males (18-34 years) with
either a very low or a very high education (4™ grade or higher education) or with a mid-level
education (6™ grade or high school) (segments node relevance of 6.20% and 5.58%).

Another relevant segment in this product category were females aged 35-49 years (seg-
ment node relevance of 4.56%). The least engaged players were males aged 50-64 years, inde-
pendent of their education (segments node relevance of -7.86% and -8.40%). For instant lot-
tery games, the most engaged segments comprised lower educated males (4th and 6th grade)
from the following regions: Lisbon; North; Center; Alentejo; Azores, and Algarve (segment
node relevance 4.98%); males older than 49 years, with a high school education (segment
node relevance 3.96%) and higher educated players older than 49 years (segment node rel-
evance 3.56%). The least engaged instant lottery players were those with higher educated
younger males (18-34 years) (segment node relevance -6.69%) and higher educated players
aged 3549 years from the following regions: Lisboa; Madeira; Azores (segment node rel-
evance —5.23%).

Discussion
In the present study, sociodemographic variables in the dataset, complemented by new

variables, were used to build online lottery player segmentation models. Consequently,
several different player segments were identified. Consequently, this approach provided
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a better understanding of which (and how) sociodemographic characteristics of players
may be used to create groups of players that present the same lottery gambling prefer-
ences and engagement levels. Moreover, results of the present study are generalizable
to the Portuguese population. Generalizability to other populations should be cautious
as other countries will have different economic characteristics (GDP, GINI Index, etc.)
that may impact the generalizability of the results of the present study, but the same
methods used in this study could be applied to other populations in order to establish
comparability.

The use of CHAID models is a novel approach in the field of gambling studies which
enables a better understanding of how players group together or differentiate from one
another to create specific player segments, which are important to understand the relation
between player sociodemographic characteristics and its related player activity and engage-
ment. The findings of the present study provide evidence of a hierarchization of the varia-
bles (age being the most important in the hierarchy) because it is the one that most reduces
the variance in the segmentation process (i.e., it is the variable that maximizes the residual
variation). Age was the biggest differentiating factor and the variable that most maximized
the residual variation (i.e., made each segment as homogeneous as possible). Hierarchiza-
tion of the CHAID nodes concerns the definition in terms of variable segment determina-
tion relevance. The second most influential variable was gender, education, and place of
residence. Results showed several specific segments, which differed in player engagement
that was assessed by players’ expenditure and number of wagers by product category, and
in total. These findings enable both researchers and practitioners to better understand how
to better address different groups of players according to these sociodemographic varia-
bles. The results have implications for the developments of specific marketing practices or
advertising campaigns that can be at the same time more effective while promoting better
targeted responsible gambling practices.

Sociodemographic variables were also used to compare the distribution of the Portu-
guese adult population to online lottery players in the dataset. The findings indicated a
large discrepancy between the gender distribution in the Portuguese adult population and
Portuguese online lottery players. These findings are of significant relevance for the identi-
fication of specific player segments and profiles, including to help build a profile of poten-
tial problematic players, which is useful both for practitioner and researcher alike in the
identification and prevention of problem gambling and developing better and more effi-
cient and responsible marketing practices. Male online lottery players comprised 78.7%
of total players whereas in Portugal there are 46.7% adult male citizens, which shows a
large skew of the online lottery player population regarding the general adult population.
Female online lottery players comprised 21.3% in the present study but are the majority in
the general Portuguese adult population (53.3%). The present study demonstrates that the
online lottery player profile distribution differs significantly from the adult population and
that males play online lottery games more than females, advancing knowledge that previ-
ous studies were not able to establish among the Portuguese population (Brochado et al.,
2018; Hubert, 2014; Kaizeler et al., 2014; Lopes, 2009, 2010). Some of the findings from
our study are line with Gray et al. (2015), such as males being more involved in gambling
overall, whereas other findings in the present study contradicted some of the findings of
their study. Gray et al. (2015) found a greater percentage of females played traditional lot-
tery games whereas males were more likely to engage in soccer betting. The present study
had different findings because males were much more represented and were more engaged
with online lottery gambling overall, which sheds new insight concerning online lottery
gambling.
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The mean age of online lottery players in Portugal tended to be younger than the national
adult population. Millennials, who are considered one of the most important demographic
consumer groups (Eastman et al., 2014; McCasland, 2005; Moreno et al., 2017; Ordun,
2015; Smith, 2011, 2012), were not very engaged in online lottery playing in the present
study. This may imply that young adults have little interest in online lottery gambling,
which is an interesting finding given the many studies on underaged gambling, including
lotteries (Ariyabuddhiphongs, 2011; Derevensky & Gupta, 2001; Felsher et al.,2004a,b;
Wood & Griffiths, 1998, 2004) a few references needed). The present study found a posi-
tive association between age and lottery gambling expenditure (i.e., the older an online
lottery player was, the higher the expenditure). These findings do not concur with previ-
ous studies findings reporting an inverted U shape distribution regarding age and lottery
gambling expenditures (Barnes et al., 2011; Clotfelter & Cook, 1989; Kaizeler & Faustino,
2012) and supports Ariyabuddhiphongs’ (2011) findings that this inverted U-shaped rela-
tionship is no longer present and advances knowledge by confirming that this also applies
specifically to online lottery players and not just to offline lottery players. Findings from
the present study challenge other previous findings, including age being negatively cor-
related with gambling behavior (Mok & Hraba, Age and gambling behavior: A declining
and shifting pattern of participation, 1991). Previous studies examining Portuguese online
lottery players did not address or failed to establish a relationship between age and lottery
playing (Brochado et al, 2018; Hubert, 2014; Kaizeler et al., 2014; Lopes, 2009, 2010),
unlike the present study.

The same trend was observed for the number of wagers placed. This confirms recent
findings on the positive association between age and gambling engagement (Auer et al.,
2018). The present study also found that age-related lottery expenditures differed between
product categories. Older males (> 54 years) tended to be the most engaged players overall.
Younger male players (18-34 years old) and females aged 35-49 years tended to be more
engaged in lotto games whereas the most relevant socio-demographic variables for instant
lottery games were being male over 49 years old, without a higher education, from one of
the following regions: Lisbon; North; Center; Alentejo; Azores or Algarve. It was found
that the 25% of players with the highest average expenditures, accounted for about 80% of
the total amount wagered. Although these results are in line with other studies (e.g., Gari-
baldi et al., 2015; Tom et al., 2014), further research on these players may be of interest, to
assess their specific profiles and gambling habits.

The player profile characterization in the study also showed that the most represented
age group was 35-49 years although the largest difference found regarding the player pro-
file and the Portuguese adult population was among those aged 65 years and older (5%
in the present sample compared to 24.6% in the general population). Clotfelter and Cook
(1990) reported that individuals between 25 and 64 years have a greater propensity to
play on lottery products. Although the present study found older players to have higher
gambling engagement, older age groups comprised few players. This contrasts with other
online gambling activities, especially sports betting and in-play betting, where younger
players tend to play more games and be more involved (Gray et al., 2015).

In the present study, players aged 18 to 34 years old represented 28.8% of players,
although most of the players in this category were between 25 and 34 years (21.3%).
These younger players had the lowest engagement of all online lottery players. Although
the two youngest age groups were the most represented (18-34 years, 35-49 years)—
most likely due to the type of sales channel (internet/mobile)—they are not the most
active or most engaged. The oldest group (> 65 years; 5%) and the youngest subgroup
(16 to 24 years; 7.5%) were the least represented. There may be different reasons for this
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such as disposable income, game design, and play action but further research is needed
to confirm such speculations. For the younger age group, some of these games may sim-
ply not be attractive and older players may prefer more traditional (offline) venues to
engage in lottery playing.

Generally, gambling activities tend to increase with higher educational levels, but
previous studies found that lottery gambling tends to show the opposite (Brown &
Kaldenberg, 1992; Clotfelter & Cook, 1989; Clotfelter et al., 1999; Forrest & Gulley,
2009; Rogers & Webley, 2001). The present study confirmed this negative association
among Portuguese online lottery players because they tended to decrease lottery gam-
bling expenditure and engagement as their education increased. This also confirms the
findings from previous studies examining offline lottery players concerning the rela-
tionship between education and lottery expenditures (Albers & Hubl, 1997; Clotfelter
& Cook, 1989; Griffiths & Wood, 2001), including for Portuguese offline lottery play-
ers (Brochado et al., 2018; Kaizeler & Faustino, 2008). The only exception found in
the present study was among older scratch-card players where no negative association
with expenditure was observed relating to an increase in education level. Although an
increase in level of education was associated with a decrease in expenditure, higher
educated players were found to be the most represented (52%) in the dataset (50% of
males and 61% of female players had a higher education). Playing lottery games online
appears to appeal to ‘tech savvy’ educated players.

When examining place of residence, the present study also found differences between
the Portuguese adult population’s geographic distribution and online lottery players’
place of residence distribution. This was observed in five of the seven areas, although
it was more evident in the two most populated areas. The major difference was found
for the Lisbon area, where 34.5% of lottery players reside which is 7.9% higher than
the adult population distribution. The second largest difference was found in the north
region where the distribution of players was 4.7% higher among online lottery players.
Explanation for this may be due to the higher per capita earnings of individuals living in
the Lisbon area (Pordata, 2019a, 2020).

As in any research, the present study has some limitations. Typical limitations found
in behavioral tracking studies are also applicable to the present study. Data used were
from only one website and players might be gambling on various websites and/or gam-
bling in offline land-based venues (Adami et al., 2013; Auer & Griffiths, 2014; Drag-
icevic et al., 2011, 2015; Fiedler, 2011; Griffiths, 2012; LaBrie et al., 2007; Shaffer
et al., 2010; Xuan & Shaffer, 2009). Consequently, the present study can only be con-
sidered representative of Portuguese active online lottery players and not of offline lot-
tery players or of all other online gambling activities. Moreover, in some cases, users
might share their accounts and access passwords with other individuals, which means
that an account might be used by more than one person (Auer & Griffiths, 2014; Fiedler,
2011; Griffiths, 2012; Shaffer et al., 2010). Another drawback of using tracking data
to study consumer behavior is that actual gambling data does not provide answers on
why individuals behave as they do (Griffiths, 2012). Self-report methods are best for
collecting such data. This is a common disadvantage of using secondary data because
it is limited in the ability to provide causal relationship explanations. Considering that
the data analyzed in the present study was cross-sectional, longitudinal analysis was not
possible. Furthermore, a time variable was missing from the present database and there
was no direct or indirect way to measure the time spent gambling (although most lottery
games tend to be discontinuous forms of gambling, so the time element is not necessar-
ily important).
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Conclusions and Further Research

This study demonstrates that the socio-demographic profile distribution of online lottery
players differs significantly from the Portuguese adult population and that males were
found to be much more represented than females. The mean age of online lottery players
in Portugal tends to be lower than in the adult population. The present study found that
millennials are not very engaged in online lottery playing. One of the questions that might
be addressed in further research is the reason for this. Findings from this study shed new
insight into age and lottery gambling and present new empirical evidence on age being
negatively associated with online lottery gambling behavior in Portugal. The present study
also found considerable differences regarding education. Online lottery players tend to have
an average level of education that is much higher than the adult population, although as the
present study confirmed, as education level increased, overall lottery gambling expendi-
tures tended to decrease.

The CHAID segmentation models determined a four-level hierarchy of the demographic
variables ranked by relevance and engagement. The most influential variable was found to
be age, followed by gender, education, and place of residence. Males were found to play
online lottery games more and be more engaged in gambling overall, with higher number
of wagers and higher expenditures than females. It was found that as age increased, so did
lottery expenditures and the number of wagers. Another finding showed that age-related
lottery expenditures differed between product categories. It was also found that the 25% of
players with the highest average expenditures, accounted for about 80% of the total amount
wagered.

In further research, studies focusing on drawing a wider profile of gamblers would be
beneficial and add to the existing knowledge in this field namely by including the possi-
bility of identifying the profile of the players across multiple gambling activities, includ-
ing from different providers. This would help in understanding differences in players and
behaviors across multiple platforms. This has obvious challenges, namely ensuring player
anonymity and possible conflicts of interest as well as business protection across the sev-
eral operators. Such studies can be performed with tracking data only or combined with
self-report data. Studies combining playing tracking data with self-reported gambling data
enabling a wider knowledge of online lottery players which could help further explain
motivations that can provide insight into the way players may be segmented.

Since longitudinal data were not available for the present study, further studies on Por-
tuguese lottery players, utilizing longitudinal tracking data, would also help significantly
improve behavioral analysis. The Portuguese national lottery added a new odds sports bet-
ting game to its portfolio in 2016 (i.e., Placard). This new game accounted for 18.9% of
overall sales in 2019 (Santa Casa da Misericérdia de Lisboa, 2020). Therefore, it would
be useful to assess if these sales represent a shift in lottery players from pre-2016 existing
games to this new game or whether these are all entirely new players. It would also be use-
ful to assess if the current COVID-19 pandemic has driven offline players to start playing
online as most points of sale were closed during the lockdowns.
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