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Abstract
Since its inception, the loto game has created much interest among 
the Mauritian population. Loto is played by participants who have 
to choose 6 balls out of 40. A draw is made and those whose tickets 
have three, four or five matching numbers get some money while if 
all six balls matches, the player wins the jackpot. Loto is commonly 
believed to be a game of chance as in theory the probability of any 
combination being drawn is the same. In this paper, we analysed 
all the loto draws since the beginning to determine whether the 
balls drawn are being drawn randomly. We found no significant 
evidence against the randomness of the balls contrary to the belief 
of some Mauritians who feel that the game might not be fair 
and that there is some mechanism to select the required balls. 
However, there seems to be a small bias in the numbers from 
the third column (16-20). They are drawn more frequently than 
other balls. But, this is not conclusive as the number of draws 
considered is still very small. 
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I. Introduction
Since the dawn of civilisation, people have enjoyed playing games 
particularly those games where there were elements of suspense 
and luck. The game board known as the ‘Game of Twenty Squares’ 
was played at Ur in southern Iraq in about 2,600 BC, and is 
still played today (BBC, 2013). It is even mentioned in the New 
Testament of the Bible1 that in order to select the twelfth apostle 
to replace Judas who was a traitor (Catholic Saints, 2008), lots 
were cast to choose one person between Matthias and Barnabas, 
possibly in an attempt to achieve fairness in the decision. The 
Egyptians, Romans and the Greek also used lotteries (AELTE, 
2013) to raise funds.
Modern day lotto has its origins in Italy where five citizens had to 
be chosen from a group of ninety to sit on the Senate. Gamblers 
would then place bets on them. Five names were then cast out and 
the winners were paid. This voting was done only once per year. 
An Italian by the name of Benedetto Gentile got the brilliant idea 
of replacing the names by numbers. Drawing of lots could then 
be done more often. This idea met with instant success. And this 
game soon reached France. In 1566, Queen Elizabeth I set up the 
first lottery in England and the proceeds were used to strengthen 
the country’s defence and for public works (AELTE, 2013). Soon, 
the game spread to the whole of Europe and to the United States 
of America as well. Today, the World Lottery Association (WLA, 
2013) boasts of 80 country members with annual revenues in 
excess of $200 billion.
In May 2008, Lottotech Ltd was licensed under the Gambling 
Regulatory Act of 2007 to run a National Lottery for Mauritius. The 
revenues obtained from Loto are to be wisely spent in education, 
health, sports and cultural activities (Loterie Nationale, 2013). The 
first draw of Loto was conducted on the 7th of November in 2009. 
Loto is a very simple game. The player has to select any 6 numbers 
of his choice out of 40. If all the six numbers matches with those 
drawn out by the loto machine, the jackpot is won. Otherwise, it 
is rolled over to the next week. Other much smaller prizes are won 
if there are 3, 4 or 5 matching balls. It was a huge success and it 

became the favourite pastime of Mauritians overnight despite the 
existence of loterie verte, sports betting and horse racing. This 
event was widely publicised and the initial jackpot was set at Rs12 
million. The usual starting jackpot is only Rs5 million.
Lottotech also operates the game of scratch cards. Gold Chest, 
La Faya, Lucky Cash, Cars and Cash, Diamonds, Goal, Head/
Tail, Blackjack, Surprise Gift, Pitaye, O-X, Millionaire, Datt, 
Horoscope, Treasure Hunt, Cash, 24 Carats, Poker, La Fiesta, 
Joyeux Millions, Bonanza, Gratte Sega, Domino, Lucky Treasures, 
Wingo, Spin are names of Quick Win scratch cards. The prizes 
obtained through these cards are as diverse as the names of the 
games. The huge variety of these cards testifies their popularity 
in Mauritius. The names are well-thought out. All the names are 
associated with games of luck and/or money. The latest arrival 
in this category is La Vie Douce which offers a sum of Rs10,000 
per month over 20 years (Loterie Nationale, 2013).
Loterie Verte which is operated by the Government of Mauritius 
exists in Mauritius since the year 1940 (Mauritius Lotteries, 2013). 
Sales of loterie verts tickets dwindle drastically (though it was 
cheaper at Rs5/ticket while one loto bet cost Rs20). The loto had 
cast a spell on Mauritians and the dream of becoming an over-
night multi-millionaire became the dream of the population. The 
first jackpot was won only on the fourth week of operation and it 
was an astounding Rs30 million. This prompted the Government 
to develop new strategies for loterie verte to get back its status it 
once enjoyed. The jackpot was double from Rs5 million to Rs10 
million and more prizes of higher value are now awarded. While 
this has helped to increase ticket sales, the loto has become the 
game of choice for most Mauritius. In loterie verte, the player 
cannot choose his own numbers while in loto he can.
It is also popularly believed that assistance at the Champs de Mars 
on Saturdays has fallen due to the fact that loto draws are organised 
on this day and often its jackpots are simply mind-blowing. The 
largest jackpot reached so far is Rs75 million. The horse racing 
industry is celebrating its 201 years of existence this year (MTC, 
2013). Since the 1950s, horse racing had been the major Saturday 
pastime for Mauritians. This is no longer the case although betting 
can now be done in many betting shops which have mushroomed 
throughout the island. Betting can also be done via phone calls or 
sms. This is simply because playing the loto is considered more 
of a social activity and is not perceived as gambling.
This paper proceeds as follows. In Section II, the literature review 
is presented.  In Section III, we used some statistical measures 
to show that the balls are being drawn randomly. Section IV 
concludes this paper with some insights on future works. 

II. Literature Review
Literature review on the loto (or lotto) game is quite sparse. Many 
of the academic works study loto from the point of view of an 
economist or a psychologist. The idea that filtering of numbers 
can increase the chances of winning has not found much support 
in the literature as it is generally believed that all combinations 
are just equally likely. Some papers have investigated whether 
the draws are random and whether loto numbers can actually be 
predicted, Koning and Vermaat (2002). Some people have also 
investigated the problems of addictive gambling with respect to 
loto, Petry (2003).
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Thiel (1991) investigated whether reducing the odds of winning 
the jackpot can increase interest in lotto and thus increase sales. 
According to theories in economics, it is generally expected that an 
individual will only invest money where his returns are significant. 
However, the lotto game seems to break this rule. In the late 80s 
in Washington, interest in the lotto game was declining and a 
solution to relight the game was being sought. The operators could 
either reduce the total number of balls (6/44 to 6/40) in order to 
increase the chances of winning or increase the total number of 
balls (6/44 to 6/49) to reduce the odds of winning. 
Previous work by Deboer (1990) had shown that reduction in 
sales of lotto tickets were due to small jackpots which were not 
sufficient to kindle the interest of the public. Thus the second idea 
was chosen over the first one and was implemented in October 
1990. It was then shown that this move had increased lotto revenue 
by 37%. This work shows the surprising psychology of lotto 
players who prefer to have an infinitesimal chance of winning an 
astronomical amount rather than having a good chance of winning 
a much smaller amount. It can be observed that Loterie Nationale 
is following this strategy. This is perhaps the reason why the initial 
jackpot was placed at Rs12 M and huge bonuses are often added 
to the main jackpot to further increase it. The very long queues 
at retailers during weeks of high jackpots are also proof of the 
validity of such a strategic decision.
Novarro (2002) considered the advantages and disadvantages of 
earmarking revenues from lotto for specific activities. For example, 
in Mauritius, 58% of loto revenues go into a government fund 
known as the Consolidated Fund (Loterie Nationale, 2013). Money 
from this fund is then used for education, sports and cultural 
activities. He says that earmarking can lead to overspending while 
at the same time it guarantees minimum levels of funding for 
certain programs. Overall, it is suggested that earmarking can be 
a good strategy to get money for priority areas. Many states in 
USA have used earmarking to get political support for operating 
a lottery. Earmarking is expected to become a more common and 
popular strategy in the United States of America.
Oster (2002) studied whether lotteries are exploiting players as 
the odds of winning are usually 1 in many millions. He also tried 
to answer the difficult question as to why people play the lottery. 
His results showed that sales of lottery tickets are not a simple 
matter of the odds of winning and the jackpot amount.  Sales are 
also dependent on the time of the year and the time since which the 
lotto game had started on that country. Sales were higher during the 
last weeks of each month and throughout December. Secondly, he 
observed that sales increases as the jackpot increases, confirming 
the work of Thiel (1991), but he added that sales increase more if 
the odds are also improved. Thirdly, people are very likely to buy 
tickets for future draws when these are available. People love to 
be involved in the drawing. In Mauritius, players can buy tickets 
for up to six weeks. Oster (2002) concludes that lotteries do not 
in fact exploit consumers but it does indeed provide them with 
fun and hope. 
A “Halo Effect” is said to happen when after a high jackpot is 
won, the sales of lotto tickets in unexpectedly high for the next 
draw. Matheson and Grote (2005) confirm that the “Halo Effect” 
does exist and it is mainly due to the fact that those who win either 
large or small amounts will have a huge tendency to spend some 
of their winnings on the next draw. They also acknowledge that 
this may also be due to the huge publicity that follows a large 
award. They also recognised that the boost in sales might due 
to players who have been playing the game as the jackpot was 
rising continuously and then cannot stop playing once the jackpot 

is won.  They examined the results from 11000 lotto drawings 
before making these conclusions.
Grusser at al. (2007) studied the addictive potential of lottery 
gambling. Their survey consisted of a pool of 171 active lottery 
players. A number of questions were administered to them to 
question them about the how and why of lottery playing. It was 
found that about 15% of their responders showed some signs of 
addition behaviour. Petry (2003) observed that lotto players play 
more often compared to other types of gamblers and were more 
likely to show grave alcohol and psychological disorders. 
Abrams and Garibaldi (2008) show why and how the lottery (i.e. 
lotto) is a very poor investment and at the same time they give 
out some impractical strategies on how to win the lottery. For 
example, they propose to buyout the lottery i.e., buying all the 
possible combinations. If we consider the Mauritian loto, there are 
3838380 combinations and thus a player will need Rs76,767,600 
to invest in the purchase of all the distinct combinations. In almost 
four years of operation, the jackpot has never reached this amount. 
When the jackpot is going to be so high, there are going to be many 
more players than the usual number and it is very likely that the 
jackpot will be shared. This is a very poor strategy. 
Even if the return can be positive in theory, we must bear in mind 
that loto tickets can only be purchased at retailers and forms have 
to be filled out. Time and management of such an activity is enough 
to make it fail. Secondly, they suggest to players to open their own 
lottery instead of playing Mega Millions or Powerball. The ideas 
presented in the paper are interesting but the discussion is marred 
by their rigorous mathematical analysis based on calculus which 
can easily distract the casual reader. However, the authors do 
conclude that the lottery do not offer good investment opportunities 
and it is wise to spend only a small amount of money in lottery 
and that too in a syndicate. A syndicate a large group of persons 
joined together, each contributing a small amount, to play the 
loto. When there is a win (especially the jackpot), the winnings 
are shared. If the wins are too small, the money can be retained 
back for re-investment.
Jorgensen et al. (2011) firmly believe that predicting loto numbers 
is a pointless exercise. They believe that it is absurd as the numbers 
drawn are truly random. Their study studied the behaviour of loto 
players with respect to the choice of numbers. They found that 
on average loto players have tendencies to avoid numbers that 
have been drawn recently. This is called the gambler’s fallacy. 
Gamblers often have the impression that numbers that have not 
been drawn out for a long time is due. Surprisingly, they also 
found that gamblers who avoid using numbers drawn in recent 
weeks tend to over-predict the chances of numbers that are on 
streak (numbers that have been drawn multiple times in the last 
few draws). This is called the hot hand fallacy. They conclude 
with the idea that gamblers who fall prey to both types of fallacies 
generally have to spend 1.2 EUR more on each week to win.
Websites for playing the lotto online abound on the internet. Some 
of the most well-known websites are onlineloto.net (onlineloto.
net, 2013) and thelotter.com (thelotter.com, 2013). Both websites 
allow players to play the world’s most popular lotto games online. 
Such games include the Euro Millions Lottery, UK National 
Lottery, Mega Millions Lottery, Canada 649 Lottery, New York 
Lottery Irish Lottery and the Powerball Lottery. It might seem 
unbelievable but some websites do even allow players to play 
the lotto game online without having to pay anything (FreeLotto, 
2013), (BoxLotto, 2013). Apparently, the money comes from 
sponsors placing their adverts on these websites.
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Most of these lotteries can also be played by using a mobile phone. 
Players may simply play by sending a text message which contains 
the numbers or they can use a mobile application installed on a 
smart phone to pick their numbers and then send it through the 
internet (UK National Lottery, 2013), (Mobile Lottery, 2013). An 
average person keeps his mobile with him for about 14 hours in 
one day and mobile phones outnumber computers by a factor of 
three (MobiLotto, 2013). It is estimated that the mobile gaming 
market was worth over $23 billion in 2013 (Infogile, 2013).
Gail Howard, a stock broker, turned lottery guru, was the first 
person to bring in publicly the idea of filters (Smart Luck, 2013). 
She is considered as the inventor of the most successful lotto 
system in the world. She has written many books on the lotto game. 
The full wheeling (or Multiple) game is considered a poor strategy 
as it also contains many highly unlikely combinations (Bawagan, 
2006). He proposed some new filters and explained how they could 

be used to increase the odds of winning the jackpot. Many other 
resources exist on the Internet but most of them are commercial 
products and none of them provide any implementation codes or 
detailed statistics about the winners (Titchmarsh, 2006).

III. Are the Loto Balls Drawn are Random?
Since its inception, there have been doubts by the Mauritian 
population that perhaps the balls are not being drawn randomly. 
The loto balls are arranged in a pre-determined order every week 
and the balls are then drawn out by the loto machine. Some people 
think that the balls may be of different weights that may influence 
the results while others think that wear and tear can affect the 
balls over time. The draw is witnessed by members from the 
Gambling Regulatory Authority, members of Lottotech Ltd and 
general members of the public. The draw is also shown on TV 
every Saturday. 

Table 1. Theoretical and Experimental Probabilities Seen from 24 Different Angles
Statistics (over 195 draws) Expected Number Actual Number Deviation
Even Numbers (2, 4, …, 38, 40) 585 578 -1.20
Odd Numbers (1, 3, …, 37, 39) 585 592 +1.20
Small Numbers (<=20) 585 596 -1.88
Big Numbers (>20) 585 574 +1.88
Red Balls (1 – 10) 292.5 288 -1.54
Blue Balls (11 – 20) 292.5 308 +5.30
Yellow Balls (21 – 30) 292.5 287 -1.78
Green Balls (31 – 40) 292.5 287 -1.78
No Consecutive Numbers 82.46 73 -11.47
1 Pair of Consecutive Numbers
(2/3 or 27/28 but not both) 82.46 96 +16.42

2 Pairs of Consecutive Numbers
(2/3 and 27/28 or 2/3/4) 26.6 25 -6.02

First Row 
(1, 6, 11, 16, 21, 26, 31, 36) 234 239 +2.14

Second Row 
(2, 7, 12, 17, 22, 27, 32, 37) 234 230 -1.71

Third Row 
(3, 8, 13, 18, 23, 28, 33, 38) 234 230 -1.71

Fourth Row 
(4, 9, 14, 19, 24, 29, 34, 39) 234 237 +1.28

Five Row 
(5, 10, 15, 20, 25, 30, 35, 40) 234 234 0

First Column (1 – 5) 146.25 129 -11.78
Second Column (6 – 10) 146.25 159 +8.72
Third Column (11 – 15) 146.25 143 -2.22
Fourth Column (16 – 20) 146.25 165 +12.82
Fifth Column (21 – 25) 146.25 136 -7.01
Sixth Column (26 – 30) 146.25 151 +3.25
Seventh Column (31 – 35) 146.25 149 +1.88
Eighth Column (36 – 40) 146.25 138 -5.64

The deviation is calculation as follows:
Deviation = ((Actual Number – Expected Number)/Expected Number) * 100%
It can be seen that 20 of these deviation percentages are much less than 10% and many of them are indeed quite close to zero (0). 
Only 4 of them are above 10%. While most of the numbers are close to their expectation, the deviation in the first column and the 
third column are significant. A positive deviation indicates that the numbers have come out more often than was expected from a 
probabilistic point of view. A negative deviation indicates that the numbers are due, i.e., they are under-represented. For example, balls 
in the first column (1-5) came out less often than balls in all the other columns. Balls from the fifth column are also due. However, 
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balls from the fourth column are grossly over-represented.
Consecutive numbers show the highest deviation. Combinations 
having no consecutive numbers were expected to be picked out 
82.46 times out of 195 loto drawings. However, we see that such 
combinations occurred only 73 times, giving a negative deviation 
of 11.47%. Combinations having one pair of consecutive numbers 
came out much more often than was expected, with a positive 
deviation of 16.42%. Both these values are significantly high. This 
might be due to the fact that the balls are always arranged in a 
certain order in the loto machine and most of the balls have their 
consecutive number just above them but no definite conclusion 
can be made with only 195 draws.

Fig. 1: Number of Counts for Each Frequency

It is also wise to consider the frequency graph of the balls to get an 
idea of their dispersion. Fig. 1 shows such a graph. For example, 
there are 3 balls that have appeared 37 times, 1 ball 30 times and 
2 balls 21 times in the loto drawings.  The mean frequency of all 
the 40 balls is 29.25 (195*6/40). The graph is a distorted normal 
distribution. This is likely to be so because we are considering 
only a small number of draws. Balls 22, 13 and 36 have been 
very unpopular while balls 15, 17 and 31 have been the most 
regular balls. Balls 26 have come out exactly 21 times and so on. 
Overall, we argue that these statistics show that the loto game is 
a fair game and that the draws can be trusted.

IV. Conclusion
The loto game has kindled a passion in the life of many Mauritius 
because it has made their dream of becoming rich instantly true. 
Many people are unaware that the odds of winning the jackpot is 
very small but the fact that there are regular jackpot winners make 
them believe that they may also win very soon. Many people play 
the loto simply because it brings some fun and is for them a form 
of entertainment. In this paper, we have shown that the loto results 
are fair and that the balls drawn are drawn randomly. However, 
for the time being, there seems to be a small inclination towards 
numbers in the third column and a pair of consecutive numbers. 
But, it is quite early to conclude whether the results are completely 
fair or biased as the number of drawings is still low. And as the 
number of drawings grows, we shall then be in a better position 
to comment on the randomness of these famous balls.
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