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Topic description 

The poker boom, or a sudden rise in popularity of poker games between the years of 2003 and 

2006, can largely be attributed to a recreational player at the time, Chris Moneymaker winning 

the 2003 World Series of Poker Main Event. This, along with the advancements in online poker 

in general, made poker into a popular form of entertainment. Poker was no longer viewed as a 

shady underground card game, but as a skill based strategy game. 

One variant of the game – No Limit Texas Hold’em (NLHE) – gained more popularity than 

others. Like many other variants of poker, NLHE remains unsolved due to its enormous game 

tree and the limitations of computing power. This complexity of the game, along with the 

strategical differences between cash games and various types of tournaments, keeps the poker 

scene highly competitive, forcing even the top professional NLHE players to constantly study 

the game, much like the players in professional chess scene. While there are several ways to 

study the game, one of the most effective ways is doing hand analyses. A hand analysis is the 

evaluation of betting actions taken by a player during a particular poker hand. In order to 

properly assess and quantify the value of actions, software that incorporate specific 

mathematical models for poker related calculations, called solvers, can be utilized. 

By default, poker solvers output GTO (Game Theory Optimal) based strategic solutions. GTO, 

which assumes all involved players follow perfect Nash equilibrium [1], is a special subset of 

a MES (Maximally Exploitative Strategy), which constructs a counter-strategy with maximized 

EV (Expected Value) to an opponent’s fixed strategy [2]. While mathematically sound and fairly 

accurate in high stakes games, GTO is generally less lucrative than specific MES approaches 

in low to midstakes games, where the average level of play is farther from optimal. Properly 

adjusting the input to convert a theoretical GTO output to a more realistic MES often requires 



a relatively high level understanding of the game and player population tendencies, which 

makes solvers difficult to corretly use for most recreational players. Another downside to 

solvers is that they are heavy on computing requirements and therefore not useable on mobile 

devices, leaving the amount of tools available for on-the-go hand analysis in live play settings 

quite scarce. The general goal of this thesis is to address these problems and provide a possible 

solution. 

Topicality and field overview 

As popularity of poker is still growing [4], so is the amount of tools, materials and platforms 

for studying the game. The simplest way for a recreational player to get into poker strategy is 

by joining a coaching platform. Many such platforms, e.g., [5–8], offer video courses from 

experienced players and precalculated strategies for tournaments and cash games, along with a 

community for the students. While a good place to start, most of these platforms are not free to 

join and the depth their courses are able to go into is limited. Therefore, most of them encourage 

students to start using modern poker software to continue their studies after finishing the course. 

There are many different software to choose from, most of which focus on hand analysis. A 

group of tools called equity calculators, e.g., [9], help calculate the equity of a hand or range (a 

set of hands) versus another hand or range. While equity calculation is an essential part of hand 

analysis, these tools are lacking in other important features, like postflop range analysis and 

strategic advice. Range analysis tools, e.g., [10, 11], on the other hand, are good at postflop 

range analysis, but have limited preflop features and lack strategic advice. Basic preflop Nash 

calculators, e.g., [12, 13], do provide strategic advice based on EV calculations, but are only 

limited to preflop scenarios. A huge leap forward from the latter, however, are solvers. Solvers 

are essentially preflop and postflop Nash calculators, which can formulate near-Nash 

equilibrium strategies for situations with arbitrary ranges and betsizes. Most commercial 

solvers, e.g., [14, 15], can calculate equity, EV, and full GTO and MES strategies with high 

accuracy. Although most solvers are limited to heads-up (two-player) situations, some can even 

solve for complex multi-way situations, e.g., [16]. What most of these software have in 

common, though, is that they have steep learning curves and they are relatively expensive. As 

mentioned earlier, most solvers can also be overwhelming for recreational players and their 

heavy hardware requirements make them nonviable on mobile devices. [3] 



Therefore, poker learning tools for mobile devices are mostly either equity calculators or 

strategy lookup applications. Some of the more advanced equity calculators, e.g., [17], even 

have postflop range analysis features. Most of them are feasible on mobile devices, because 

their calculations rely on simple Monte Carlo simulations. Unfortunately, all the input ranges 

are expected from the user, which may prove to be too difficult for most recreational players, 

and the calculation results are given as raw equities, which alone are not enough for strategic 

advice. On the other hand, most strategy lookup applications do present precalculated strategic 

advice. While some of these apps present only limited preflop strategies and quizzes, e.g., [18], 

others are able to do this even for most postflop heads-up situations, e.g., [19–21]. These 

precalculated strategies, however, are noneditable and are rigidly based on GTO, not taking 

population tendencies into account. Although a small group of apps do provide non-GTO 

strategies, they rely on commercial artificial intelligence to formulate strategies by playing a 

large number of hands against itself, e.g., [22]. The formulated core strategy is solely based on 

what the software at hand believes is good when playing against itself, however, and is not 

directly verifiable, cannot guarantee unexploitability nor adjust for population tendencies. This 

strategy is also subject to change over time, making it hard to learn from it. [3] 

Problem statement and goals 

Thus, most poker hand analysis tools for mobile devices are not easy to use or helpful for all 

recreational players. The better part of them either require complicated user input or provide 

rigid strategic advice without taking low to midstakes population tendencies into account. The 

goal of the thesis at hand is to provide a solution to this problem in the form of a mobile 

application that is easy and beneficial for players of all skill levels to use, basing its strategic 

advice on realistic population tendencies. Furthermore, this thesis also aims to research and 

achieve the following subgoals: 

• Research how to categorize community card run-outs and game trees for data analysis. 

• Determine how to discretize and present population tendencies. 

• Research poker strategy related calculation algorithms, identify the necessary ones for 

hand analysis and optimize them for mobile devices, if possible. 

• Realize a poker hand analysis method that requires minimal user input, but allows the 

user to alter it in detail. 

• Determine how to formulate the output of a hand analysis with minimal calculations. 



Methodology and work structure 

The thesis can be divided into two main subtasks: developing the mobile application and 

statistically analyzing population tendencies. 

Mobile application 

The development of the mobile application will broadly be based on design science research 

methods [23] and the structure of the work will encompass the following: 

• Identify a demand for the application via a survey in a poker community. 

• Study the features and UI of other poker hand analysis applications. 

• Determine which poker strategy related calculation algorithms to use. 

• Define the MVP (Minimum Viable Product) of the application based on the former. 

• Model the application in UML taking well established design patterns [24] into account. 

• Develop and evaluate the application in iterations using Agile methods. 

The application will be developed for Android, as it is the leading mobile OS on the global 

market [25]. Developing a separate application for iOS or learning a cross-platform technology 

unfamiliar for the author will be disregarded as extending beyond the scope of this thesis. This 

part of the project will be realized in Kotlin, which has become the standard for Android native 

application development. 

Population tendency analysis 

The results of the analysis will be integrated into the hand analysis method of the mobile 

application. This part of the project will be realized in Python, as it has many libraries and data 

visualization options suitable for data analysis. It will encompass the following: 

• Determine a realistic scope for the statistical analysis (gametypes, stakes). 

• Collect a bulk of poker hand history data, e.g., from [26]. 

• Parse the data to a more compact format for analysis. 

• Categorize community card run-outs via texture. 

• Simplify and categorize game trees. 

• Filter hand history data by every possible category combination of the former two. 

• Discretize population tendencies and study them in each filtered group. 

• Integrate the results into the mobile application. 



Evaluation of results 

The evaluation of the mobile application will generally be based on FEDS (Framework for 

Evaluation in Design Science) [27]. Namely, once the MVP of the application has been 

developed, it will be released to a group of test users for feedback. The test users in this case 

will be the poker players that agreed to be a part of the test group in the initial survey, which 

was used to determine a demand for the application. Their feedback will be used to potentially 

add features and make changes or corrections in the features of the application in the next 

iteration of development. The hand analysis method of the application will be evaluated 

separately by consulting a group of well established poker players to give feedback on the 

validity of its results. The number of iterations needed for the project at hand is yet to be 

determined.  
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