
 
 

LOTTERY CLASS 

Dynamic return to player ratio (RTP) for 
lottery games with progressive jackpots 

Szöveg beírásához kattintson ide. 

A new way to operate cumulative lottery games is introduced in the article below: dynamic RTP setting, which 
allows you to change the return to player ratio of your game from week to week, creating a win-win situation for 
both players and the operator. Players prefer higher jackpots, and as an operator, we take advantage of the 
increased turnover achieved by jackpots. We also define alternative RTP approaches that follow naturally from 
the character of the game, one of these can raise bilateral positive benefits to a higher level. 

 

1. What is RTP?  

RTP shows what ratio of the game price is returned to the players in the form of winnings.  

How can an operator ensure this in a game where the outcome depends on chance?  

 For bookmaker-type (fixed odds) games, RTP will be the ratio of the player's expected winnings divided 
by his bet. In this case the expected value is the winnings multiplied by the associated probabilities. For 
a specific bet, this simply means that you either win more than the amount you bet, or you don't win and 
don't get back any part of the amount you bet.1 Anomalies can occur in the short term (in sports betting, 
several key match outcomes are correlated, often meaning a surprise or calculated chance), however, in 
the long term, if there are a sufficient number of bets, RTP is simply determined by the ratio of the odds 
divided by the reciprocal of the associated probabilities. If the player interest match for a given period is 

 
1Let’s ignore the options offered by combination bets (and other alternative winning structures) where a non-zero winning is not necessarily 
higher than the bet. 
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not consistent with the one in the long run, RTP may be adjusted to meet the target ratio of total winnings 
paid to total bets for that particular period. 

 In the case of totalisator games (such as lottery games with progressive jackpots), a proportion of the 
bets received and allocated for winnings (this is the RTP) is repaid and distributed among winners. From 
an operator’s point of view, this seems easier than bookmaking, however, the following questions may 
open up new directions of interpretation: 

How do we manage cumulation by RTP? Is RTP the same for two games when the jackpot is won compared to 
when it is not won in a given week?  

For what period of time shall the RTP be fulfilled for totalisator games? Are we talking about a fixed period (such 
as lottery events per se or a calendar year) or a dynamic one? 

New approaches to interpretation will be discussed later in this article. 

 

What are our expectations? 

Enforce players’ interest, i.e. it should guarantee a minimum winning payout ratio. Otherwise the game 
parameters could be setup in a manner that a game which exploits the entire player base, such as bidding fee 
auctions (or penny auctions) would not be conspicuous. An example from a lottery operator point of view would 
be if we increased jackpot every week irrespective of turnover, so players would not even recognise that they 
‘deserve more’. 

It should be transparent, i.e. different games should be comparable (higher RTP - higher prizes) and this should 
be more or less transparent for players in the differences in RTP. 

These terms and conditions are likely to satisfy the (different national) statutory and gambling supervision board 
requirements. According to the Hungarian Gambling Supervision Board's resolution, we should also aim to ensure 
that RTP is setup in a manner that players participating in respective draws are exposed to only slightly different 
conditions.     

 

2. What do we currently mean by RTP? 

In the Hungarian regulatory environment, our cumulative weekly lottery games currently have to comply with a 
minimum RTP on a weekly basis, meaning that the weekly increase in the cumulative jackpot class is always 
interpreted as a full weekly payout amount, regardless of whether the jackpot was actually won or not. 

What is the problem with it? 

Obviously the payout proportion specified by RTP will actually be redistributed to the players in the long run, 
however, let's look at the short term impacts. If the jackpot is not paid out during a draw event, the jackpot payout 
percentage for that week will not be paid out, so the weekly RTP is not fulfilled by an actual (cash flow-like) 
payout. Certainly this puts players who join the game later in a more favourable position, because they can actually 
experience a much higher RTP than was available in the very first week. 

You can see that there are quite big differences in the actual payout ratio at the players’ level. In addition, weekly 
compliance is merely an indication of a theoretical payback rate. 
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If we look at payouts at an individual level, we see that actually only jackpot winners benefit from cumulation. Due 
to the constant ratio of the lower prize pools and the fairly large number of players, the expected winnings beyond 
the jackpot remain unchanged as the cumulation progresses. 

This feature is obviously specific to cumulative games. 

The weekly payout (RTP) has to be specified before the draw, otherwise the jackpot could not be awarded. If we 
intended to interpret RTP from a cash flow (actual payout) perspective in comparison to the current approach, 
this condition is in fact a quantum superposition comparable to Schrödinger's cat.  

 

3. Introduction of alternative definition(s) 

I. The RTP should be equal to the expected winnings payout for the particular week divided by the total 
revenue.  

Expected winning = fixed ratio paid in lower prize pools + expected payout of the jackpot. 

The interpretation of the latter is not trivial, since expected payout is calculated by multiplying the 
value of the jackpot by the probability of winning the jackpot. The probability can be easily estimated 
by dividing the expected weekly number of basic games by the total number of different possible basic 
games. 

turnover cumulation jackpot
actual 

payback

original RTP
(lower winner class + cumulated 

part) / turnover
actual RTP

1.week 100 10 10 40 50% 40%
2.week 100 10 20 40 50% 40%
3.week 100 10 30 40 50% 40%
4.week 100 10 40 40 50% 40%
5.week (JP) 100 10 50 90 50% 90%
total 500 250 50% 50%



 

Page 4 / 7 
 

 

You can see the extent of weekly differences achieved by this RTP definition. The goal should not be to 
eliminate weekly differences, because in that case we would end up with a game which advertises a fixed 
Jackpot, and an (unrealistically) large amount of money is allocated to Jackpot in the first week, while no 
money is allocated in that pool during the upcoming weeks. Even though this game structure would satisfy 
the RTP criteria, it would not be attractive for players. 

 

For example, in case of Eurojackpot, a constant jackpot of ~ EUR35 Million would be required to obtain a 
constant alternative payback rate equal to the currently interpreted value. 

  

II. Let’s interpret RTP for a cumulative period (i.e. not constant in length), where RTP is defined as the 
total winnings allocated divided by the sum of the basic games. Certainly if we operate the game in 
the classic, currently accepted sense, the value of the classic weekly RTP is equal to the new 
interpretation of jackpot-to-jackpot RTP.  

 

Why should we still use this?  

Please find our response and its results discussed later in this article. 

 

 

1000
probability of winning the jackpot: 100/1000=0,1

turnover cumulation jackpot
expected 
payback

actual payback
alternative 

RTP I.
1.week 100 10 10 40+10*0,1=41 40 41%
2.week 100 10 20 40+20*0,1=42 40 42%
3.week 100 10 30 40+30*0,1=43 40 43%
4.week 100 10 40 40+40*0,1=44 40 44%
5.week (JP) 100 10 50 40+50*0,1=45 90 45%

total combinations:

1000
100/1000=0,1

turnover cumulation jackpot
expected 
payback

actual 
payback

alternative 
RTP I.

1.week 100 100 100 40+100*0,1=50 40 50%
2.week 100 0 100 40+100*0,1=50 40 50%
3.week 100 0 100 40+100*0,1=50 40 50%
4.week 100 0 100 40+100*0,1=50 40 50%
5.week (JP) 100 0 100 40+100*0,1=50 90 50%

total combinations:
probability of winning the jackpot:



 

Page 5 / 7 
 

 

4. Lottery game with dynamic RTP: 

We change the jackpot payout percentage from week to week in order to create more favourable terms and 
conditions for players and game operators compared to the original scenario. The lower prize pools are fixed, 
meaning that the same percentage is set aside from week to week and players will also recognise the same 
expected winning in terms of the jackpot. The idea behind this is to allocate a higher than average payout 
percentage to the jackpot at the beginning of the cumulation, which speeds up the cumulation and thus increases 
the popularity of the game. Players can enter the game in the hope of winning a higher jackpot. As the cumulation 
progresses, we reduce the percentage allocated to the jackpot that has already exceeded the stimulus threshold 
(level of diminishing marginal utility). 

The more we can accelerate this process at the beginning of the cumulation, the more we can reduce the growth 
rate of the jackpot in the later game weeks (typically the weeks of game that exceed the expected length of the 
cumulation), which by then exceeds the level of ‘traditional’ jackpot increased in a steady manner. This ‘fine-
tuning’ of RTP performed throughout the entire process of cumulation can be supported in a natural way by the 
interpretation of RTP from jackpot to jackpot, since this way the higher RTP at the end of the cumulation is not 
‘lost’, but only realised earlier in time, which in addition (regardless of the winning pool) puts any given potential 
winners (and the operator as well through the expected higher turnover) in a more favourable position, therefore, 
it is an absolutely player-friendly solution. 

 

The size of the contribution to state budget is also an important factor when development is considered by state 
gambling operators, but as it is either revenue or GGR based and as we saw we can gain an increase in both 
metrics, this will result in an increase in state budget as well. 
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From a player's point of view: 

 

Note: dynamic RTP works even if you want to operate the game much higher than the statutory minimum RTP in 
aggregate.  

Certainly it is important to build a good model for the relation between the jackpot offered and the turnover gained, 
which constitutes the basis for lotteries operated with dynamic RTP. 
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5. Results 

We have been running 4 cumulative lottery games with dynamic payback rates since the beginning of 2020 in 
Hungary. Taking game parameters (turnover, maximum number of different basic games, correlation between 
jackpot and willingness to buy) into consideration, we finally decided to operate our 6/45 and 5/90 lottery games 
with a dynamic payback rate that varied weekly throughout calendar year 2020, following the basic logic explained 
in this article. The expected cumulation period of our other two cumulative games were too short to benefit from 
dynamic operation, and the same would be true for Eurojackpot. 

Based on our analyses and using the potential provided by dynamic RTP, we have achieved an 
approximately 2.7% growth in revenue and GGR per annum for our most popular lottery game (5/90) and 
expect an additional 2% growth by the introduction of the (alternative) payback rate defined in item 3./II. 
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