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Beat the Donks
 is a book about the lowest stakes No-Limit Hold’em games played in Las Vegas. These games are filled with “Donks” that are easy to beat as long as you can recognize and exploit their mistakes. This book defines a Donk as an experienced player who makes the same mistakes over and over again, unwilling to adapt. This stubbornness makes the Donk very predictable and, therefore, easy to beat.



This book discusses some of the biggest mistakes the Donks make, including: playing too many hands, playing out of position, limping too much, calling too many preflop raises, chasing draws, poor bet sizing, and paying off with the worse hand. The book also discusses some of the most exploitable tells made by these Donks.



This is not a how-to poker cookbook. It assumes the reader is already familiar with No Limit Hold’em and much of the poker jargon that goes with it. It does not teach you how to play basic NLH. Instead, it aims to refine your game by pointing out how you can exploit the various major weaknesses common to the typical Vegas Donk-fest poker games.
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Donkey Poker
 is designed to teach you how to play low-stakes live-action no-limit hold’em using a method that most players can readily accept. It doesn’t require you to raise-raise-raise. And it doesn’t require exquisite postflop soul reads. Instead it is a low-variance, small-ball and exploitive brand of poker.



Volume 1 covers all the key preflop concepts, including VPIP (playing too many hands), PFR (playing too passively), and the critical value position plays in these statistics.
 Donkey Poker
 also shows you when and why it’s often profitable to limp rather than to fold.



There are also chapters on the psychology of poker and preflop tells. Understanding these topics are important keys for maximizing your profit.



Finally, there are several interesting topics rarely covered in poker books, such as straddling, preflop bluffing and the best time to take a potty break.
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 Introduction to the Third Edition



"Every philosophy is tinged with the coloring of some secret imaginative background, which never emerges explicitly into its train of reasoning." Alfred North Whitehead






This is the third edition of The Statistics of Poker. The first edition was the original, available only as an eBook. The second was a slightly-corrected version that became the first available in a printed format. This edition is a major rewrite, including:







	
A new statistical analysis using a three times larger database. This is the major reason for this new edition.


	
New and improved methods for some of the statistical analysis.


	
Additional content.


	
Adjusting fonts and presentation style to match my later books.


	
Fixing typos and grammatical mistakes while improving the clarity of the exposition.













♥♣
 ♦
 ♠







I have played small stakes no limit hold’em for many years, both online and "live". To say the least, it has been a struggle to make a profit. So what was my problem? I studied the books. I lurked in the forums. Was I a mediocre player, or just unlucky?



My background is not in poker. I was a scientist and research engineer in Silicon Valley for over thirty years. My usual approach to a tough engineering problem was to design and execute an experiment. Data rules for engineers. But for poker, experiments are difficult to design and usually not practical to carry out. If I want to determine whether a particular 3Bet is my best option, I can try it. But a single data point does not a trend make. If I want to repeat the experiment 100 times, the circumstances will be different each time; with different players, different stack sizes, different hands. An engineer would say that he can’t control all the variables. So, what is a respectable techno-nerd to do?



My science background is in physics and astronomy. A physicist will often construct an experiment, take some data and test his theory. (The granddaddy of such experiments might be the Large Hadron Collider in Europe, the world's largest high-energy particle accelerator, whose goal is to find the 'God Particle'.)



Astronomers usually take a different approach since they can rarely perform a controlled experiment. (Let's build a star and see how it explodes.) Astronomers can only perform observations and take lots of data. Then they analyze their data and look for “truths”.



How does this work for an astronomer? Let's say we want to know how a star’s temperature affects its brightness. We can point a telescope at many stars, recording how bright they are and what color they are. (Color is a measure of the star’s temperature.) We could then plot all this data on a graph, such as
 Figure 0.1
 . This is known to astronomers as the Hertzsprung-Russel diagram, first created around 1910 by Ejnar Hertzsprung and Henry Norris Russell. The graph shows a "Main Sequence" of stars that trends from the upper left (hot and bright) to the lower left (cool and dim). The sun fits quite nicely on this curve, indicating that it is a typical star.






[image: ]



Figure 0.1, H-R diagram for stars in the Sun’s neighborhood. The Y-axis is the star’s luminosity (brightness) relative to the sun. The X-axis is its temperature, increasing to the left. The sun is the circle.







We can try something similar for poker; we can acquire lots of poker hand histories and analyze the data. The poker analogy to the H-R diagram would be something like "Profit" on the y-axis and "Raising Percentage" on the x-axis. We will do our best to glean as many "truths" as we can from our data.







How to use this book



This book is intended to be studied, not casually browsed. It assumes that you are already familiar with No Limit Hold’em and most of the poker jargon that goes along with it. I will not attempt to teach you basic poker techniques; beginners should look elsewhere for an introductory book and perhaps play micro-stakes poker for a while before tackling this book.



You will probably not be able to read it cover to cover and immediately improve your game. Improvement takes work; it doesn’t happen through osmosis. My hope is that you will see basic concepts familiar to you and be inspired to incorporate them into your own game. An expert may make a particular claim. You may even believe him. But incorporating it into your game can be a major hurdle if it conflicts with your nature.



This book is not really a statistics book, despite the title, though the underpinnings are certainly statistical. It is primarily about finding leaks in your game and then fixing them. If your eyes glaze over when you see an equation, by all means skip the technical discussions. It isn’t necessary to understand everything in order to benefit. Study the charts. Determine where you are in relation to the optimum. Find and fix your leak. Rinse and repeat.



For those of you wonks that like the technical discussions, you may find that they improve your basic understanding of No Limit Hold’em. This should be beneficial to you regardless of any leaks you might fix. I have read books where I have found a single important revelation that helped my game. Hopefully, we can do better than that here.







Plugging leaks



The primary goal of this book is to help plug your poker leaks. It is useful to envision poker as a bucket containing holes of various sizes and locations. Putting $500 into your poker account is like filling your bucket with water. Your bucket leaks water (money) according to how bad your game is. Every poker player has leaks. Those with relatively few and minor ones are winning players. Those with many big leaks lose their bankrolls quickly.



For example, perhaps you discover that you are playing way too many hands, say 35% of them. This is a large preflop leak for an online game. Once you have found the leak, your next step is to find a way to reduce the flow of chips to your opponents. Fixing a leak is often more difficult than finding it. But with hard work you can squeeze off this flow.



There are many poker skills that we will not discuss in this book, such as bluffing, bet sizing, short stack play and bankroll management. This is not a book with a poker formula that allows you to play like a robot. It is designed to provide insight to your leaks.







Online ‘tells’



A second important goal of this book is to assist in making good reads. Once you become aware of a villain’s statistical tendencies, you can make a more informed poker decision. For example, if you know that a Villain has a Flop CBet percentage of 95%, you can take significant advantage (
 Chapter Six
 ). Poker is a game of adjustments. The more you know about your opponent, the better you can adjust.







Cognitive Bias



The biggest hurdle many poker players face is overcoming their cognitive biases. For example, confirmation bias is the psychological tendency of people to form an opinion (by whatever method), and only notice information that seems to support their opinion. This bias is pervasive in all aspects of life, from politics to religion. Understanding its massive influence is the first step in being able to overcome it. It is remarkable the gyrations people come up with to justify their biases. Confirmation bias is also pervasive in poker. Of course, many players just want to have fun and know they are not playing solid poker; serious players are thankful for that. But many serious players stick to their poker biases, regardless of contrary evidence, because they simply don’t see that evidence. This book will provide hard data for many poker situations. I hope you will see this data for what it is: a pathway to a less biased approach to profitable poker.







Caveat



I will be showing dozens of tables and charts that teach what the optimum statistical values are. I do not mean to imply that you should strive to achieve this “optimum” value for every statistic, though such a strategy would likely improve your game.



But that is not the only reasonable strategy. You must also take into consideration your own psychological disposition. If you are naturally a very loose action player, you may not be happy playing only 14% of your hands. Many statistical curves are fairly flat near their optimum. You might want to play on the ‘high side’ of the peak.



The important thing is to realize that a VPIP of 35% is probably a leak for a small stakes online player in a full ring game. The solution is to find ways to reduce your VPIP toward the 'optimal' value (15%). This requires study. A large looseness leak may actually be a group of several smaller looseness leaks. For example, perhaps you resolve to stop limping in early position with ace-rag suited, reducing your early position VPIP and improving your position awareness.



Improving your play is a process, not a secret formula. You can use this book to identify potential leaks, find a series of plugs, improve your win rate, and move on to another leak.














 One: Analytical Techniques



“...and now for something completely different." Monty Python











1.1 Our Starting Point



"Every new beginning comes from some other beginning's end." Seneca







First we must decide what game and limit to study. There are many choices here: Limit Hold’em, Pot Limit Hold’em, Stud and many other games are popular. But No Limit Hold’em (NLH) is the most common game played and the one with which I have the most experience. So NLH it is.



What about limits? If we study a micro-limit game like 1/5, we can access a large player pool. But I doubt that this game can be described as “good” poker. By the time we reach the higher stakes games like $5/$10 and higher, the player pool is very much smaller and most players already understand much of what is in this book.



The limits between 50NL and 200NL are where players begin to develop their abilities, and so we should be able to learn from them. Yet there are also plenty of weak players we can exploit. In Chapter Nine we will find that there is very little difference in the statistical optima from NL10 through NL200. This 3
 rd
 edition uses hand histories from NL50 and NL100 to generate the maximum number of hands for analysis, and consequently the highest level of confidence.



What about table size? At the larger online poker sites, 6-max tables appear to be more popular than full ring games. Yet, some experts claim that 6-max strategy can be considered as a subset of a full ring strategy. That may be at least partially true (see
 Chapter Nine
 ). Inexperienced players often make the mistake of playing too passively, which might make 6-max games a more expensive place to learn. Full ring games seem a better place to start, so I have restricted this statistical analysis to tables with either 8 or 9 players. (9 players is a full online table.)








1.2 Hand Histories

"The past does not repeat itself, but it rhymes." Mark Twain







For our purposes, data mining is the process of collecting a large number of poker hand histories (analogous to astronomical observations) and analyzing those hands statistically. Acquiring a large number of hand histories is easy, much easier than getting telescope time at a major observatory. You can simply purchase them from one of several commercial online hand history sites. I have used hand histories from HandHQ.com, which has hand histories from PokerStars, FullTilt, PartyPoker and many other sites [1]. It also has histories for various poker games, such as Hold’em, NLH and Omaha. Many players also have hundreds of thousands of their own hand histories.



How many hands will we need? In astronomy, we need sufficient data so that the signal-to-noise ratio is sufficient to make a confident conclusion. 10,000 stellar photons allow us to produce a better image than 100 photons would. Poker hands are analogous to stellar photons: the more we can get, the clearer the picture will be. But just as in astronomy, the more photons (hands) we want, the more expensive it will be.



For some types of statistics, such as “Voluntarily Put Money in the Pot”, a trend can be established with a small number of hands; a hundred hands can provide useful information. For other stats, such as CBet percentage from the button, many more hands are required to smooth out the variance (the randomness factor).



The 3
 rd
 Edition analyzes 6 million hands from NL50 and NL100 (versus 2.6 million in the 2
 nd
 Edition). This provides 52 million player-hands to study from about 120,000 players. This is enough data to produce many confident conclusions.



The next step is harder: an efficient method to study these hands is required. The simple solution is to use a poker database program such as PokerTracker4 which I use here [2]. (PokerTracker3 was used in the 2
 nd
 Edition.) Installing PT4 onto a standard Windows 7 computer is straight forward. But crunching a large database on a standard PC can be very slow. Database queries can take minutes to hours, which can restrict our ability to explore various statistical relationships. The biggest bottleneck (by far) is the movement of data back-and-forth to the hard disk. The best solution was to replace the default spinning hard drive with a solid state hard drive (SSHD), improving the database inquiry time by as much as a factor of ten.







1.3 The Database



"Learn all you can from the mistakes of others. You won't have time to make them all yourself." Alfred Sheinwold







The full database includes poker tables with at least seven players, which contains 60 million player-hands. In order to produce more trustworthy conclusions for positional stats, I restricted the analysis to tables with 8 or 9 players, containing 52 million player-hands.
 Figure 1.3
 summarizes some key information from this sample.



A huge fraction of players saw very few hands. Less than two percent saw more than 3911 hands. Evidently, very few players are ‘grinders’. This is a surprising result. Why might there be so few serious players?







	
Serious players play 6-max.


	
Serious players move to higher stakes as they improve.


	
Casual players lose, and then drop out.
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Figure 1.3. Key data mining information for our statistical analysis.







Though the number of low-hand players is large, the total number of hands they play is relatively small. The most experienced 1.65% of players played more than half of all player-hands. Since we are mostly interested in what the best players do, most of our analysis will be based on these Veteran players, with more than 3900 dealt hands. They will often be referred to as the “Top-2K” players in this book.









1.4 Merged Players



"Eventually, all things merge into one, and a river runs through it." Norman MacLean







PokerTracker can spit out many stats for each player, and we can easily plot them using a spreadsheet program. If we plot all 121,000 players on such a graph, we would produce a plot that is difficult to interpret, and can create distorted conclusions since most of these players played very few hands. We should not give equal weight to the top players (with over 100,000 hands) and bottom players (with only 1 hand).
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Figure 1.4. Win Rate vs. VPIP for the top 2,000 most experienced players. The plus symbols represent Merged Players.







We can refine this by restricting our analysis to top 2,000 players that were dealt the most hands, essentially the veteran players. This is displayed in
 Figure 1.4
 as the small datapoints and the thin “Individual” curve. However, this plot can also be misleading. Each data point does not carry equal weight. Some are the result of more than 300,000 hands, others the result of only 3,911 hands, a factor of 75. So plotting the data this way is still not completely reliable. Such a curve may show an obvious trend, but might miss a subtle trend or misplace the optimum. For this data, the best fit 6
 th
 -order curve finds a peak at 13.9%. (Lower-order curves show the peak as low as 12.6%.)



A better approach is to use “data binning” based on the number of hands dealt. This method can be applied to the VPIP stat as follows:







	
Sort the top 2,000 players on a spread sheet in order of total hands dealt. These players are our Top-2K players (actually 1,997).


	
Determine the parameters to be studied, such as VPIP and Win Rate.


	
Re-sort these 2,000 players in ascending VPIP order, so the first player has the lowest VPIP percentage and the last player has the highest. (Note: we can do this for any parameter we wish.)


	
Group the data such that each group has approximately same total number of dealt hands. Grouping them in 5% bins gives us 20 data points to plot.


	
Once binned, calculate the Average VPIP and Win Rate for each “Merged Player”, producing 20 data points. Plot the result.









The result of this 'Merged Player' method is plotted as the large pluses in
 Figure 1.4
 . The bold curve is the 6
 th
 -order best fit through these 20 data points. Hand Binning takes more effort than simply plotting the original data. But when we fit a 6th-order polynomial to the merged players we find that binning produces a much better "goodness of fit" (R
 2
 ) value than does plotting the individual players. Notice that the peak VPIP is slightly different for the Merged curve, 14.8% versus 13.9 percent. The merged curve peak also shifts less when fitted with lower-order polynomials (14.0% to14.8% compared to 12.6% to 13.9%). The peak location appears to me more reliable for the Merged Player technique.



However, there are some issues to consider with the Merged Player method.







	
The extreme ends of the curves can sometimes be suspect. They are sometimes the result of zero percent or 100 percent data, which is sometimes not meaningful. When the peak is somewhere near the middle of the curve, I will sometimes delete the end points to more precisely locate the peak.


	
The best fit equation will affect the precise location of the peak, especially when there is not much data. I generally use a 3
 rd
 order polynomial for most plots in this book.









1.5 The Losers



"The path of least resistance is the path of the loser." H.G. Wells







Figure 1.3
 shows that a lot of money (about $3.4 million) was lost at a high rate (9.13 BB per Hundred Hands). Most of this money went directly to the poker site. That's not just a leak, but a gusher.



Just who are these losing players? We can create a graph with the hands from the least active players (1 hand played) to the most active players (316,000 hands played) in 5%-hand bins. We can then plot the average win rate for each Merged Player versus the average number of hands they played. This is essentially a “profitability vs. experience” graph,
 Figure 1.5
 .






[image: ]



Figure 1.5. Win Rate vs. Experience. Each point represents a Merged Player.







Clearly, inexperienced players are the big losers, while experienced players do much better. However, the big losses for the lowest players (region “A”) may be a somewhat self-selecting result. Inexperienced players with small bankrolls may leave the game (or change stakes) when they initially lose. Those that initially win may play longer. If they lose their bankrolls later, their average Win Rate will be better. By the time a player reaches region 'B' of the experience curve, this effect is much reduced.









1.6 The Winners



"To be a consistent winner means preparing not just one day, one month or even one year -- but for a lifetime." Bill Rodgers







Figure 1.5
 showed us that the most experienced players are the most profitable players. Another way to show the value of experience is
 Figure 1.6a
 , where we plot individual player Win Rate for the most experienced 2,000 players. This is plotted on a linear scale so the high-experience players are more visible. The learning curve is clearly steep for the first 10,000 hands, less steep for the next 30,000 hands, and then stable after 40,000 hands.






[image: ]



Figure 1.6a. Win Rate vs. Hands Played for players with more than 3,911 hands. Each point represents an individual player.







The 32 most-experienced players, playing at least 80,000 hands, had an average Win Rate of 0.73 BB/100. But they only won a total of 35,000 Big Blinds, which is only 1,100 BB per player. Only 23 players in this group were poker-profitable. A few more would be profitable if you include rakeback and bonuses. Even with bonuses, low-stakes NLH is poor way to make a living. But it can be a stepping stone to higher stakes where more money can be won.
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Figure 1.6b. The number of winners for each experience group and the percentage of those players who were winners.







Another question often asked is "What percentage of players are winners?"
 Figure 1.6b
 shows that about 36% of the top-2,000 players in the database are winners (if only slightly). (This is about the same percentage as for the entire 121,000 data base.) As the experience level increases, the percentage of winners increases with the top 32 players (with at least 80,000 hands) at 71%. The oft-heard claim that only a few percent of online players win is clearly a fable, especially when you consider the additional income from bonuses. Nevertheless, it is also clear that these players aren’t funding trips to Bermuda from their poker profits.









1.7 Using a HUD



"To err is human, but to really foul things up requires a computer" Anonymous







One of the most valuable features available for online players is the Heads up Display (HUD), which can provide important information about your opponents. When playing on a single table, the action might be slow enough to check your Poker Tracker database for key information, such as VPIP and PFR. Before the widespread availability of HUDs, some players did that. But it was impractical, or even impossible, when playing multiple tables. With the advent of the HUD and its ready display of key stats, multi-tabling became much more practical (and profitable). In fact, I would guess that few serious multi-tablers are without a HUD.
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Figure 1.7a. PokerTracker Hand Replayer including a Heads up Display.
 In the actual Replayer, the name of each player is indicated.







Figure 1.7a
 shows a PokerTracker Hand Replayer including a Heads up Display. This is the type of HUD you can use while playing online. It is full of numbers and colors, and looks very confusing at first. But you can customize this according to your own preferences. You might choose just a few stats until you get used to using the HUD and interpreting its stats. You can add additional stats as you learn to how to use them.



Let’s look at an example HUD for the MP2 player,
 Figure 1.7b.
 When you hover your cursor over any stat, such as the "30", a panel pops up and describes what the stat means and the numbers that go into it. Some players might display something like "VP=30" on their HUD instead of just "30". But that clutters up your HUD when you have many stats displayed. Once you become familiar with what each number means, you can simplify the graphic. And if you forget what a number means, you can hover your cursor to refresh your memory.
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Figure 1.7b. MP 2 HUD, including the 'Hover Panel for the VPIP stat.









You can set up your HUD with any stat that helps you better understand your opponents. This particular HUD has four separate fields, illustrated in
 Figure 1.7c
 . The
 Flop Field
 on the left of the player box includes a few stats useful on the flop, such as the Flop Continuation Bet percentage.
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Figure 1.7c. MP 2 HUD, with stat explanations.







The
 Preflop Field
 below the player box includes five different preflop stats, including VPIP and PFR. Each stat can be color coded for quick recognition of its significance. For example, green could indicate a “good” value that you want to see in a villain. A green “11” could indicate that the villain steals from the button only 11% of the time, which is good to see from a player on your right. Red could indicate a number you don't like. Yellow could be a neutral value.









Many additional stats are easily available by simply clicking on the stat fields. Clicking on the preflop field brings up the Preflop Statistics Popup box shown in
 Figure 1.d
 . These popup boxes can be customized in many ways: adding or subtracting stats, adjusting the number of decimal places, color coding the values, or embedding additional popup boxes. The key to customization is to provide the information you need in an uncluttered way so that you can find it quickly enough to use while multi-tabling.
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Figure 1.7d. An example of a Preflop Statistics Popup Box.









I use popup examples in this book, but not generally the full information. Instead, I usually use an illustration like
 Figure 1.7e
 , which includes only those stats useful for the example. Sometimes the relevant stats are actually pulled from multiple popup panels.
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Figure 1.7e. An example of an abbreviated HUD illustration.









1.8 Chapter One Pearls



"The first step toward change is awareness." Nathaniel Branden







	
Experience leads to improvement.


	
By around 50,000 hands, most players are not improving much.


	
Profitability for the most experienced players is very slight, even when rakeback and bonuses are considered.


	
About 1/3 of all players are winners. More than 2/3 of the most experienced players are winners, more if you consider rakeback.


	
Profitability at low-stakes NLH may best be considered a stepping stone to higher limits. It is very hard to make a living at the lower stakes without massive multi-tabling.


	
A well designed HUD can provide quick and accurate feedback for reading your opponent's tendencies.
















 Two: Preflop Statistics - General



"It is the mark of a truly intelligent person to be moved by statistics." Shaw



"Statistics are no substitute for judgment." Henry Clay



"In theory, there is no difference between theory and practice. In practice there is." Yogi Berra







In
 Chapter One
 we found that experience leads to profitability. But just what does experience teach us? Can we accelerate the learning process by diligent study? Let's begin by investigating a few preflop statistics. The most common preflop stats on a HUD display are VPIP and PFR. Many other preflop stats are also important, but we will consider them in
 Chapter Three
 where we will discuss them in the context of table position.











2.1 VPIP (Voluntarily Put money In the Pot)



"It is not the strongest of the species that survives, or the most intelligent. It is the one that is the most adaptable to change." Charles Darwin.







VPIP is the percentage of hands a player decides to voluntarily fund, and is a measure of a player’s looseness. This stat does not include posted blinds, (involuntarily funded), but does include small blind completions. VPIP, like most poker stats, is very position dependent. Nevertheless, an overall VPIP value is useful for classifying a player’s general playing style. This stat converges very quickly in cash games, usually within a hundred hands. For extreme styles, (very loose, for example), you can get convergence even more quickly. But to get a reliable value on the button could take nine times more hands. Since many villains stick around for only a short time, their overall VPIP stat is often the most useful.



Figure 2.1a
 demonstrates how our overall Win Rate is related to VPIP for the top 2,000 most experienced players (Top-2K). Win Rate is the total profit made per hundred dealt hands. This figure is created by sorting all 2,000 players in VPIP order, then grouping them into 20 bins with an equal number of hands for each group. That means that each data point represents 5% of the total hands.



It’s clear that tight players are more profitable than loose ones. The mathematical best-fit for this data indicates a peak VPIP at 14.8%. However, this does not necessarily represent the optimal value. What this curve really says:
 players with 14.8% VPIP have the highest average Win Rate
 . This is not quite the same as saying
 the best players have 14.8% VPIP
 . It is quite possible that the best players have a different VPIP percentage.



I will often place a square symbol on these graphs, which represents the value for the average database player, shifted to coincide with the curve. In this case, the average value is 22.1% VPIP but not necessarily -4.3 BB/100.
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Figure 2.1a. Overall Win Rate (BB per 100 dealt hands) vs. VPIP for the Top 2,000 players. The circle represents the average Top-2K player’s VPIP. The square represents the average database player’s VPIP.







We can analyze the data in a different way. Instead of Win Rate on the vertical axis, we plot Win Rate on the horizontal axis, as shown in
 Figure 2.1b
 . For this type of plot we sort our 2,000 players in order of overall Win Rate, grouping them into 20 bins with the same total number of hands dealt.



It would seem that all we need to do is to look at the far-right edge of the curve (the highest Win Rate) to see what the optimal VPIP should be. However, this can be misleading. The Merged-Player at point D does not really represent the best players, even though he has the highest average Win Rate. Player-D represents the average of 259 individual players, many of whom played just enough hands to make the Top-2K list. Some of them were simply lucky rather than good. Their higher-than-optimal VPIP, coupled with a high-variance Win Rate, can create this upturn in the curve.



Player-C represents only 133 players, so he has twice the experience of Player-D and is less affected by variance. For the same reasons, Player-A is also suspect. The important datapoints are the ones between B and C. I will sometimes ignore the outliers to better determine the optima. This creates the new plot of
 Figure 2.1c
 .
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Figure 2.1b. VPIP vs. Win Rate for the top 2,000 players, including all Merged-Player data points.







We still should wonder whether the
 true
 optimum is really at the far edge of the curve, or whether this value is still contaminated by some players who just ran good over a relatively small number of hands. Perhaps the
 true
 optimum is closer to the curve’s minimum. Or perhaps it is at a point lower than this, based on an extrapolated curve past the minimum.



So we have two types of plots to consider.
 Figure 2.1a
 shows a peak at 14.8%, but may be slightly off since there are both good and bad players averaged for this value.
 Figure 2.1c
 indicates an optimum at 16%, or perhaps only 15%, depending on how much the most profitable players have been running good. This only matters if we wish to know the answer to a small fraction of a percent.



The worst players are clearly too loose, playing more than 22 percent of their hands and losing more than 13 BB/100. (Of course, some of these may be better players who ran bad.) As players get better they play a tighter percentage of hands, breaking even near the 15 % minimum. As the players continue to get better, they may learn how to play a few more hands profitably, peaking at about 16%. Since we can’t say how real this curve-upturn really is, we should probably consider our target to be near the 15% value.



In a curve like
 Figure 2.1b
 , some VPIP percentages are multi-valued. When this is the case, a curve like
 Figure 2.1a
 might not have a peak at the real optimum. So both methods of plotting the data can help us understand if our optimum values are trustworthy, even if we cannot be certain of the exact value.
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Figure 2.1c. VPIP vs. Win Rate for the top 2,000 players, excluding the extreme data points. The square is Mr. Average.







But we can clearly see that loose play results in big losses. From
 Figure 2.1a
 we can say that very tight play also results in reduced profit, even though the tightest players lose less than the loosest players. Some big losers may lose their bankroll and give up. Others may tighten up with experience, moving along the profitability curve. It seems that the natural evolution of an online low-stakes NLH poker player is downward and to the right on the
 Figure 2.1c
 curve, perhaps by a kind of Darwinian natural selection.









2.2 PFR (Pre Flop Raise)



"I think when there's enough will and aggression, there's no shortage of talent either." Jrgen Klinsmann







Preflop Raise percentage is the second key preflop stat:







PFR = [Hands raised preflop] / [Total hands dealt]  100.







PFR percentage is a measure of the preflop aggressiveness of a player. A high PFR percentage connotes aggressiveness and can create much anxiety in passives players. Preflop aggressiveness tends to be consistent across every street, so this stat tells you more about your opponent than perhaps any other.
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Figure 2.2. Win Rate (BB per 100 dealt hands) vs. PFR for the top 2,000 players. The square represents Mr. Average.







Figure 2.2
 demonstrates that the most passive players lose the most money. As aggressiveness increases, so does profit, peaking at about 11.5% PFR. Though passiveness is expensive, over aggressiveness loses much less potential profit.



In general, aggression succeeds because we can win two ways: when we have the best hand and when our opponents fold.









2.3 Preflop Aggression Stats



"He who knows how to be aggressive, and yet remains patient, becomes a receptacle for all of Nature's lessons." Lao Tzu







Aggression Ratio



As shown in the previous sections, we want PFR to be relatively high and VPIP relatively low. The ratio of these two values, the Aggression Ratio, is plotted in
 Figure 2.3
 . PFR/VPIP is a custom stat, meaning you have to create it yourself in PokerTracker. (Custom stats are defined in
 Appendix 2
 .)



This clearly shows that passive players are big losers. As they become more aggressive their profit increases, peaking at AR = 0.81. Higher levels of aggression may decrease our profit slightly. Notice that Mr. Average raises only half the hands he plays, and that leads to a huge profit loss.
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Figure 2.3. Win Rate (BB per 100 dealt hands) vs. Aggression Ratio for the top 2,000 players. The square is Mr. Average.







The common wisdom is that if we are going to play a hand, raise it. Some players believe that we should
 never
 play a hand unless we can raise it. But this graph shows that we do
 not
 need to raise every hand.



Since the peak is at 81%, we can play 19% of your hands without raising. But this doesn’t mean we can limp 19% of them. Sometimes will limp, but some of this 19% is calling a raise. If we play 15% of our hands, raising 12% of them will generate an Aggression Ratio of 80%. The other 3% may well be cold-calls, with no limping at all. So it may well be true that we should never limp. We will get into this more carefully in later chapters.



Note that the peak PFR value is 11.5% and the peak VPIP value is 14.8%. Taken together we should expect the peak AR to be 0.78, very close to the value of
 Figure 2.3
 .







AF and AFq



There are two standard aggression stats that are commonly used. The first is the preflop Aggression Factor (AF), which is:







AF = [Hands raised] / [Hands called]







We have four options when it is our turn to act: fold, call (limp), raise or check (in the big blind). The preflop Aggression Factor does not consider folding or checking in its formula, so a high AF does not indicate how aggressive a player is. It only indicates how often our affirmative actions are aggressive ones. For example, if a player only plays 5% of his hands, yet raises all of them, his AF would be very high. But I wouldn’t consider him to be aggressive. For this reason, I don't favor the preflop AF stat.



The second aggression stat is the preflop Aggression Frequency (AFq), which is:







AFq = [Raise] / [Call + Fold + Raise]  100







This is the
 percentage
 of
 all
 your actions that are aggressive. Preflop, this is the percentage of your actions that are a raise, and is similar to the PFR statistic. For this reason, I don't consider AFq a useful stat to display on our HUD.



Both AF and AFq are more useful as flop, turn and river stats.









2.4 Hand Rankings



"She had a value for rank and consequence, which blinded her a little." Jane Austen







The ranking of starting hands is controversial among poker experts. Sometimes this is a simple matter of the particular perspective of the expert, (limit, no limit, heads up, tournaments, etc.). Some authors rely on mathematical methods such as PokerStove All-in Equity [3], SAGE game theory [12], and Sklansky-Chubukov (S-C) rankings [11]. Others modify their ranking based on various subjective criteria [13]. Hand values are like the moving staircase in the Harry Potter movies: ever changing and uncertain.



My initial attempt at hand rankings is based on the free PokerStove [3] software program, which is a very strong program and should be mastered by every serious poker player. PokerStove estimates the strength of a preflop hand based on its all-in equity against a villain's estimated hand range. However, this is an artificial criterion since rarely do we have a preflop all-in decision in a full ring game. Nevertheless, the PokerStove ranking probably correlates well with a hypothetical “true” or intrinsic hand ranking. The PokerStove ranking is also the most widely used method, and so is useful for discussing a villain's potential range in various situations. The online poker forums often use PokerStove when they discuss ranges.



Sklansky and Miller [11] state that "
 Comparing hands based on how often they win a showdown or on their poker “hand rank” is worse than worthless.
 " Nevertheless, they go on to create their own rankings. Their ranking is based on a heads-up small blind shove/fold decision against a computer that can see your hand. This is another artificial scenario not generally experienced in a full ring game. Nevertheless, the top of their chart is very similar to those generated by PokerStove. The differences begin to emerge farther down the list.



Lee Jones and James Kittock developed their SAGE system of hand rankings [12]. SAGE applies to small-stack heads up play at the end of a no limit Hold'em tournament and applies game theory to recommend a shove/fold decision. The authors specifically state that SAGE does not apply to multi-player pots with larger stacks. SAGE is nevertheless interesting in full ring situations because it attempts to rank hands based on a simple formula:







	
Each card has a power number (P): deuce=2,
 K
 ing=13, Ace = 15.


	
Double P for the high card: Ace=30 points.


	
Add the power number for your low card: Ace = 15 points.


	
Add 22 points for any pocket pair.


	
Add 2 points for suited hole cards.


	
The Power Index (PI) is the sum of these numbers.









This system is reminiscent of card counting methods in blackjack.



A hand ranking based on the SAGE power index approximates the rankings created by PokerStove. And it has the advantage of being a simple method easily remembered for use in live game situations. (The SAGE power index for the average hand is 29.)



I used PokerStove to model every starting hand against the top 20.4% of PokerStove hands to determine their All-In Equity. This model could be useful for making Raise-First-In decisions.



I used the same procedure against the top 5.6% of PokerStove hands. This model may be useful when deciding whether to call or raise a preflop raiser.



Table 2.4a
 shows the ranking for the top 40 starting hands, ranked by their 5.6% all-in equity. This also lists the SAGE, Sklansky-Chubukov and SEQ rankings for comparison.



It is obvious these ranking methods do not exactly agree. It isn't hard to speculate on why some hands are “off”, but each of these rankings has its deficiencies. Can we do better?







The SEQ Ranking



A main deficiency of the PokerStove ranking is that it only applies to All-In decisions against a specific calling range. That is not the way full ring hands generally develop. Usually, there is a preflop bet and postflop play.



Consider an artificial game were we bet 3 Big Blinds preflop and get one caller with a 5.6% range. We agree to check it to showdown and the best hand wins. The relative value of our starting hand is the same as its PokerStove All-In Equity since there is no postflop action.



Now let’s modify this game so that we can make postflop bets and folds. When we flop a big hand we can win a bigger pot than in our checked-down game, at least on average. When we miss the flop, we can check-fold and minimize our loss. This is much closer to a standard No-limit Hold’em game.



The value of our starting hand depends on its PokerStove All-In Equity
 and
 the quality of flops it can see. So we adjust our AIE by adding an amount that depends on our chance of flopping a Big-Hand (two-pair and better) or a Big-Draw (a flush draw or an 8-out straight draw). The expected value of our starting hand is adjusted by accounting for its potential to win a larger pot.



Consider a small pocket pair like
 22
 . The PokerStove AIE against a 5.6% range is only 32.2%, which is ranked 34
 th
 . However, it can win a big pot when it flops a set. A reasonable adjustment for this should increase the value of pocket twos. Neither the S-C ranking nor the SAGE ranking really acknowledges this. The SEQ Ranking (Selbrede EQuity) takes this into account, bumping its ranking up to 23
 rd
 .



By this logic, pocket pairs and suited connectors are more valuable than their PokerStove AIE suggests. Ace-rag hands are worth less since they can’t flop many big hands. This is probably the basis for some subjective poker rankings that discount the value of some hands and why many pros value suited connectors so highly.



My SEQ rankings are based on a mathematical model which I will not describe here. (A complete description can be found in my book
 Donkey Poker
 .)
 Figure 2.4b
 tabulates the top-ranked starting hands plus a few other interesting starting hands.



Now that we have an improved ranking system we could make simple suggestions like “play the top 10% of hand on the SEQ list when you are Under-The-Gun”.







I AM NOT ACTUALLY RECOMMENDING THIS!







But if you want your Early Position VPIP to be 10%, the SEQ ranking can provide a reasonable place to start.
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Figure 2.4a. A starting hand ranking according to the PokerStove all-in equity against a 5.6% Range. Other rankings are also shown.
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Figure 2.4b. A ranking of starting hands based on the SEQ system.







SEQ Hand Groups



You will notice that many hands are nearly equivalent, whether based on AIE or SEQ values. For example, even though
 44
 is ranked 6 places higher than
 22
 , there is really no practical difference between them. The same can be said for
 A9s
 versus
 A2s
 ,
 T9s
 versus
 54s
 , and so forth. Consequently, it is much easier to place hands into Groups, and then rank the Groups. The result is
 Figure 2.4c
 .



We will refer to these rankings in later sections. But always recall that this chart is simply a guide. You would be well served to construct your own chart based on your own sensibilities, a useful learning experience at least.
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Figure 2.4c. A ranking of starting hand Groups based on the SEQ system. (Note: the order has been adjusted by considerations other than SEQ ranking alone.)







You should also note that many of the Groups in the second half of our Chart are nearly equivalent. When playing with a 30% range, for example, many things can be more important than your hole cards. So the Group order is not strictly the same as their average SEQ order. I have made some adjustments based on how a particular group plays in limp-fold situations. A full explanation can be found in
 Donkey Poker
 .



Remember, I do not claim that any particular chart is definitive. No such chart exists. But many players prefer a definitive ranking in order to simplify their decision making. Even though this chart is not perfect, you won’t go terribly wrong by using it. Once you gain experience with a baseline chart, you will be able to make adjustments base on your ability to
 play poker
 .









2.5 CCPF - The Gap Concept



"A caller in poker is a loser in poker." David Sklansky







There are two similar-sounding statistics that are a measure of how often a player calls a preflop raise. The first is CPFR (Call Preflop Raise), which sounds like the stat we want to use. But this stat refers to calling a raise
 after you have already put money into the pot
 . In other words, it refers to calling a raise from the blinds or after we have already limped or raised. For example, if we limp Under-the-Gun with
 22
 , and then call a raise, the hand is included in our CPFR stat.



The second stat is CCPF (Cold Call a Preflop raise). This refers to the calling of a preflop raise when
 we have not yet put money into the pot
 . (I suppose CPFR is a warm call.) So if the UTG player raises and we call on the button with
 22
 , the hand is included in our CCPF stat. There can be no CCPF from the blinds or UTG.



According to David Sklansky in
 Tournament Poker for Advanced Players
 [4],
 “You need a better hand to play against someone who has already opened the betting than you would need to open yourself
 ”. This is known as The Gap Concept.
 "How wide that gap is depends on how tight your opponents play."
 As an example, our Hero might normally open (Raise First-In) from middle position with
 AJs
 . But when a tight Villain raises from UTG, Hero might fold his
 AJs
 fearing domination by a better ace.



Figure 2.5a
 illustrates the Gap Concept. The RFI curve shows Win Rate versus RFI (Raise First-In). The most passive players lose the most. As they become more aggressive they win more money until maximizing at RFI =16%.



The CCPF curve shows Win Rate versus CCPF. Now we find that the optimists lose the most money. (They call too often.) As they drop their calling percentage they win more, with an optimum at 7.8%. Notice that both the RFI and CCPF curves flatten out past their optima; a high RFI or low CCPF has a small impact on our profit.



The 3Bet curve shows that the most passive 3Betters lose the most, with peak profit at 3.8%. All three of these curves have very high R
 2
 values, so their peaks are accurately placed.



When the UTG raises, we can fold, CCPF or 3Bet. Our affirmative actions (CCPF and 3Bet) add up to 11.6% if we play optimally. Comparing this to the optimal RFI at 16%, Sklansky’s Gap is about 4 percentage points here.



However, the real situation is more complex. An optimal player should defend about 11.6% of the time. But he is playing against average raisers, not optimal ones. Since the database average RFI is 12.0%, the Gap is really quite small.



So what’s going on here? It appears that when players are very good, we need a large gap to be profitable. But when the players are mediocre, a smaller gap is acceptable since we can still make a profit by outplaying them.
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Figure 2.5a. Win Rate (BB per 100 dealt hands) vs, RFI, CCPF or 3Bet. The squares represent Mr. Average.







There is another way to look at the Gap Concept. If we always call a preflop raise with exactly the same range as the original raiser, we would be in a coin-flip, on average. However, when the raiser is ahead of us, we will have postflop position and should be able to win more than half of these battles. This suggests that there should be very little gap between the raiser’s range and our own as long as we have position.



As an example let’s say that a UTG player raises with 6% of his hands and we are on the button. We normally RFI with 12% of our button hands, but defend the UTG raise with only 6% of them. We could consider the gap to be the difference between the 12% of hands we normally raise and the 6% we will defend with. Or we could consider the gap to be zero since we are defending with the same range that the UTG raises with. Ultimately the Gap Concept only works as an explanation if we adopt the first interpretation, so the Gap Concept is position dependent.



Please note that the
 Figure 2.5a
 curves do not tell us to 3Bet with our top 3.8% range and cold call with our next 7.8%. We might decide to cold-call with some of our top hands (trapping) and 3Bet some of our lesser hands to balance our play. We may even decide to bluff-raise occasionally for balance. But our overall defending range should be about 11%.



Cold calling is one of three options we have when facing a CCPF Opportunity, along with folding and 3Betting. A 3Bet is a very strong play. Passive players will 3Bet with only their very best hands, such as
 AA
 ,
 KK
 and sometimes
 QQ
 , which is only a 1.4% range. Aggressive players raise more often, especially when they know that the raiser is a Loose-Aggressive player who often folds to a 3Bet.



These are just general numbers. We will discover in Chapter Three that position is the key factor in which hands to play and whether to raise them or not.









2.6 Examples



"Setting an example is not the main means of influencing another, it is the only means." Albert Einstein







2.6.1 Leak Plugging a Passive Student (Frodo)







Frodo is a student who asks for guidance. He is losing a modest amount of money, and his rakeback does not make up for it. His basic preflop stats are shown in
 Figure 2.6a
 .
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Table 2.6a. Some preflop statistics for Frodo and Sam.







We can place Frodo on a profit chart as in
 Figure 2.6b
 (squares) and make several conclusions about Frodo’s game.







	
Frodo has played 46,000 hands, which is easily sufficient to trust his PFR and VPIP percentages, as long as he hasn’t changed his game significantly over the data mining period.


	
Frodo's loss rate of 2.3 BB/100 is fairly typical of an experienced small-stakes player. However, variance can explain some of his loss, since 46,000 hands is not enough for a solid profit determination.


	
His VPIP percentage (14.2%) is slightly below the optimal value for an experienced player (15%). However, his VPIP Position Awareness (PAW,
 Chapter 3
 ) indicates he enters pots without much regard for his position. He probably enters too many early position pots and too few in late position. His lack of position sense is probably a factor in his low Win Rate.


	
Frodo's PFR percentage (3.0%) is far below the optimal value (11%). This is perhaps the biggest factor in his low Win Rate


	
Frodo is a classic Tight-Passive player without much position sense. His first goal should be to improve his VPIP position awareness without changing his overall VPIP much. He should fold more hands in EP and play more hands in LP.


	
His second goal should be to raise more hands, especially in late position. His 3% PFR range is approximately
 TT+
 ,
 AKs
 and
 AQs
 . Frodo should add some raising hands in LP, such as
 88-99, AKo, AQo
 and
 AJo
 . This would widen his PFR range to about 7%. Once Frodo is comfortable with that, he can begin to add more hands in LP and some in EP with a goal to driving up his Aggression Ratio.


	
This must be done wisely. Frodo still needs to play good, solid positional poker. When he adds a few hands to his Late Position PFR range, he needs to learn how to play those hands post-flop. This may be best accomplished by adjusting his PFR range gradually, rather than all at once.
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Figure 2.6b. Win Rate vs. VPIP and PFR for the Chapter 2.6 examples. Frodo’s values are indicated by the squares. Sam’s values are indicated by the circles.









2.6.2 Leak Plugging a Loose Student (Sam)







Sam is another student who asks for guidance. He is losing at a modest rate, partially compensated by his bonuses. His preflop stats are shown in
 Table 2.6a
 and his profit is plotted in
 Figure 2.6b
 as the “circle” symbols. We can make several conclusions about Sam.







	
Sam has played 30,000 hands, which is sufficient to trust his PFR and VPIP percentages, but not enough to be confident about his win rate. He could easily be a break-even player or an even bigger loser.


	
Sam’s 24% VPIP percentage is much higher than the optimal value for an experienced player (15%). His VPIP PAW is much better than Frodo’s; he plays 85% more hands in LP compared to EP. Digging into his stats, we find he is playing 14% in EP, 27% in LP and 35% on the Button. In
 Chapter 3
 we will find that these ratios are fine. So Sam is simply playing too many hands in every position.


	
Sam’s PFR percentage is below optimum and his Aggression Ratio (0.25) is very low. He needs to raise more hands in late position and on the button. Sam’s low AR is very low, but mostly due to his looseness, rather than his passiveness.


	
Sam is a classic Loose-Passive player with reasonable position awareness. His first goal should be to play fewer hands, especially in EP. He should construct a Starting Hand Chart to establish what he is currently playing. Then he should develop a new Chart, removing some of these hands from some positions. Sam does not need to move from 24% VPIP to 16% all at once. He’s probably comfortable with playing loose, and a big change may not feel right. It might be easier to first reduce his VPIP to 20% by removing some early position hands, which probably are the ones costing him the most. When he feels comfortable with his new EP range, he can narrow his LP VPIP range and begin adding some LP hands to his raising range.


	
Another option for Sam and Frodo is to construct a Starting Hand Chart that puts them in reasonable VPIP and PFR regions and to play microstakes online poker for a while until those ranges feel comfortable. Then, they can move back up to higher stakes.










2.7 Chapter 2 Pearls

"He who would search for pearls must dive below." John Dryden







	
The average experienced player is too loose, playing 22% of his hands, compared to an optimal 15%. This costs him more than 2 BB/100, on average.


	
Too-tight play is also costly. A tight winning player may be riding the variance roller coaster, or he may be able to compensate for his preflop style on later streets.


	
The average experienced player is slightly too passive at 8.5% PFR compared to an optimal 11.5%. But this leak does not cost him as much profit as his looseness.


	
Preflop AF and AFq are not especially useful stats.


	
The preflop Aggression Ratio (PFR/VPIP) is an excellent stat for identifying a weak player.


	
Constructing a Hand Ranking chart is a useful exercise for identifying a villain’s potential hand range. But the farther down the list you go, the less likely it will match a villain’s actual range.


	
The Gap Concept can be verified by comparing the optimal RFI percentage (16%) with the optimal CCPF percentage (8%). However, the Gap Concept is less compelling if you compare the opening raise of a specific villain to what your calling range should be.










2.8 Chapter Two Appendix

"Everything you want is just outside your comfort zone." Robert Allen
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Figure 2.8a. PFR vs. Win Rate. The extrapolated peak (dashed line) is at 11.5%, the same as Figure 2. The actual curve bends down due to variance from the most winning players.
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Figure 2.8b. PFR/VPIP ratio vs. Win Rate. The extrapolated peak (dashed line) is similar to that of Figure 2.3.
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Figure 2.8c. Win Rate vs. PFR for players with at least 50,000 hands. The Peak is much higher than Figure 2.2 (11.5%), indicating that the more experienced players are more aggressive than average.






[image: ]



Figure 2.8d. Win Rate vs Aggression Ratio (PFR/VPIP) for players with at least 50,000 hands. The peak is very similar to Figure 2.3 (0.81).
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Figure 2.8e. Win Rate vs. Limp-First-In and Raise-First. The squares represent Mr. Average. The optimal LFI percentage is zero!
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Figure 2.8f. LFI and RFI vs. Win Rate. The extrapolated curves (dashed segments) are close to the same values as from Figure 2.8e. The actual curves bend due to variance.
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Figure 2.8g. Win Rate vs. Limp-With-Previous Callers and Raise-With-Previous-Callers. Circle and triangles are datapoints. Squares represent Mr. Average. The peak areas of both curves are very flat, making the precise optima imprecise.
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Figure 2.8h. LWPC and RWPC vs. Win Rate. Circle and triangles are datapoints. The extrapolated curves (dashed segments) suggest optima at 14% and 7%. This is consistent with the range of potential peaks in Figure 2.8f.
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Figure 2.8i. Win Rate vs. Preflop Aggression Factor. Circles are datapoints. The square represents Mr. Average. The two best-fit curves are 3
 rd
 and 4
 th
 order polynomials. Point “A” is possibly anomalous.
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Figure 2.8j, Preflop Aggression Factor vs. Win Rate. Extrapolating the curve produces an “optimum” of AF = 2.4, the same as Figure 2.8g. The actual downturn is due to variance from low-AF players who were lucky.
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Figure 2.8k. “Ave. (All)” is the average for all 121,000 players. “Ave (2K)” is the average for the top 2,000 players with the most dealt hands. “Peak” is the optimum value based on the curves. R
 2
 is the goodness of fit for the curve.






[image: ]



Figure 2.8L. Opportunities for All Players in the database and the top 2,000 players (the 2,000 players dealt the most hands.)














 Three: Preflop Statistics: Position



"Center is a very tough position to play." Kareem Abdul Jabbar







Playing in-position is one of the most important concepts in poker. Consider the situation where you are on the button and see the flop heads-up. You will be
 In-Position
 (IP) for the remainder of the hand.



You have several huge advantages when you are last to act:







	
You will always know your opponent’s action before your turn to act. If there is heavy action ahead, you can fold a moderately strong hand (like top pair, medium kicker) and save some chips.


	
You can more easily steal a pot when no one hits the flop, which is most of the time. You can use reads and stats to help with this.


	
You can bluff more easily. It is more difficult for a villain to bluff into you.


	
You can value bet more easily, especially thinly.


	
You can more readily control the size of the pot. With a small hand you can keep the pot small. With a big hand, you can build a larger pot.


	
You are less often required to show your losing hand on the river. This reduces a villain’s ability to read you. (Though for online games, your hand may still be available in the hand history.)









It is often stated that money flows clockwise around a poker table (except, perhaps, in the southern hemisphere). When you are last to act, it flows toward you. Considering that good players win only a few Big Blinds per hundred hands, it doesn't take a big advantage to make a significant profit difference.








3.1 VPIP Position Awareness (PAW)

"The world is not a problem; the problem is your unawareness." Bhagwan Shree Rajnee







It is quite astonishing that so many low-stakes players pay scant attention to position, except sometimes from the button. They often play nearly the same hand range from under the gun as they do in the cutoff. How much does this damage their profitability?



We can define a stat called
 VPIP PAW
 (
 P
 osition
 AW
 areness):







VPIP PAW = [LP VPIP] / [EP VPIP]







where LP is Late Position (CO and HJ) and EP is Early Position (UTG and UTG+1). I have not included the button in the "late position" definition because the button is a special case: even bad players know they should play the button more loosely. We can also define a similar stat for PFR. A PAW of 1.0 means the player has no position awareness at all; he plays the same percentage of hands in early position as he does in late position. A PAW of 2.0 means the player plays twice as many LP hands as EP hands.
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Figure 3.1a, Win Rate (BB per 100 dealt hands) vs VPIP Position Awareness. The square represents the average online player.







Figure 3.1a
 demonstrates the importance of position when playing a hand. Our profitability improves as we become more position-aware. The best players play nearly twice as many hands in late position.



Mr. Average, (the database average), has a VPIP PAW of only1.20, much lower than optimum. He is not very position aware, and loses a lot of potential profit.



VPIP PAW is a stat you should keep front-and-center on your HUD. It converges fairly quickly, (it requires a small number of hands to be reliable), and can help you identify many weak players. They either play too many hands in EP (typical) or too few hands late (atypical).
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Figure 3.1b, Positional Profit (BB per 100 Position-Hands dealt) vs. Positional VPIP. The dashed line represents the value of position. The squares represent the average player. The small symbols are datapoints.







We can
 study this more carefully by looking at optimum VPIP percentages at each table position. But instead of considering overall Win Rate, we will plot
 Positional Profit
 , which is the profit made from a specific position.
 Figure 3.1b
 illustrates how our optimum VPIP percentage increases as our position improves. The average player is invariably too loose, at every position. The best players are much tighter. Excessive tightness is less expensive than excessive looseness.



The dashed line runs along the peak profit for each curve and represents the value of position; the better our position, the more money we make.



The button data is somewhat odd. It is nearly flat across a wide range of VPIP values and the actual location of the peak is not easily determined. The curve shown is actually the fit from only the center portion of the datapoints.



Since VPIP is such a critical stat to understand, we can look at the data using a second method, where we sort the data by Profit instead of VPIP,
 Figure 3.1c
 .
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Figure 3.1c, Positional VPIP vs Positional Profit (BB per 100 Position-Hands dealt). The small symbols are datapoints.







We can see that there is generally very good agreement between the two methods. The second sorting method suggests that the best players can loosen up again once they become good players. For example, the worst button players are very loose, playing about 35% of their hands. As they get better, they tighten up to about 20%, where they make about 17 BB per 100 buttons dealt. As they improve further, they learn how to add a few more hands to their playing range, peaking at about 24%. Although this curve can be interpreted this way, it can also be interpreted to mean that the most profitable button players are on a variance rush. But, considering the peaks from
 Figure 3.1b
 , it appears that both explanations are partly in play. I suspect that the
 Figure 3.1b
 peaks are closer to correct, with the curve upturns in
 Figure 3.1c
 an indication that the best players may be able to play a bit more loosely than the peaks might suggest. Presumably they can do this because they know how to exploit their superior position. A mediocre player should probably play fewer hands from the button.



Notice also that the best EP strategy is to play very few hands. This is the consequence of the weakness of bad position. Even the best players can’t get away with playing out of position with bad hands.



When we consider these optimal values together, we would expect our average peak VPIP to be 14.8% in a 9-handed game, not including the blinds. This is the same as the peak in
 Figure 2.1a
 , which includes the blinds.



Similarly, the average VPIP is 22.13% for all positions and 21.24% excluding the blinds. We can use our standard HUD VPIP as a good approximation of what a player does outside of the blinds.









3.2 PFR Position Awareness (PAW)



"Awareness without action is worthless." Phil McGraw







We can define a stat called
 PFR PAW
 (
 P
 osition
 Aw
 areness):







PFR PAW = [LP PFR] / [EP PFR]







where LP is Late Position (CO and HJ) and EP is Early Position
 Figure 3.2a
 illustrates that low PFR PAW players are also big losing players. As players increase their PFR PAW, they become more profitable, with a peak at about 1.65.
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Figure 3.2a. Win Rate (BB per 100 dealt hands) vs. PFR PAW. The square is the average value.







Figure 3.2a
 shows that being
 too
 position-aware may hurt profitability. (The curve bends back down past the peak.) It may be that very high PFR PAW players are too passive in Early Position, losing value in their passivity. Or they may be overly aggressive in Late Position, throwing away some value there.



Mr. Average has a PFR PAW of 1.35, leaking about 1 BB per hundred hands dealt.



We can explore this more carefully by looking at optimal PFR percentages at each table position, But instead of plotting overall Win Rate we will plot positional profit, which is the profit made from a specific position.
 Figure 3.2b
 illustrates how our optimum PFR percentage increases as our position improves.
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Figure 3.2b, Positional PFR vs. Positional Win Rate for the top 2,000 players. The circles represent the average values at each position.







The average player is invariably too passive, at every position. The best players are more aggressive, though playing too aggressive will also cost some profit, especially from the earlier positions.



The button curve is somewhat odd. The goodness-of-fit is very low. The actual datapoints show a very flat region between 9 and 18 percent. So the precise location of the peak is not easily determined.



Since PFR is such a critical stat to understand, we can look at the data using a second method, where we sort the data by Profit instead of PFR,
 Figure 3.2c
 . We can see that there is very good agreement between the two methods. The goodness-of-fit for the
 Figure 3.2c
 curves are all high, indicating trustworthy curves. The BTN curve is especially useful since it confirms the BTN peak from
 Figure 3.2b
 , which has a very poor R
 2
 value.
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Figure 3.2c, Positional PFR vs Positional Profit (BB per 100 Position-Hands dealt). The small symbols are datapoints.







These figures illustrate a number of key concepts.







	
Money flows clockwise around the table. The button makes more money than the late position player, who makes more money than the middle position player.


	
The worst players are the most passive players.


	
As players become more aggressive, they become more profitable.


	
The optimum PFR percentage doubles when moving from Early Position to the button.


	
Even though these curves end, it is possible that even higher PFR percentages would be even more profitable.


	
Mr. Average is way too passive in late position and on the button. He is only slightly too passive in the earlier positions.









A good exercise for you is to check your PFR and VPIP stats and plot them on these graphs. Calculate your PAWs and plot them also. If you are far from the optima, try to determine what you are doing to create this situation. Are you too passive in EP? Too aggressive in LP? Develop a strategy to move your stats closer to the optima, perhaps in stages.









3.3 PFR/VPIP Aggression Ratio



"Torture numbers and they'll confess to anything." Greg Easterbrook







We would like to reconcile the small differences in apparent optimum values generated in the curves from sections 3.1 and 3.2. One additional important stat is the Preflop Aggression Ratio, which is PFR/VPIP. In section 2.3 we showed that our overall Win Rate is strongly related to our AR. In this section we explore Aggression Ratio for each table position, analyzing the data using the two methods used in the previous sections.



Figure 3.3a
 shows Positional Profit (BB per 100 hands dealt in each position) vs. Aggression Ratio. There is a clear trend for every position, passive players are losing players and aggression wins. The average database player has an AR of about 0.44 from every position; no matter how many hands they play, they raise less than half of them. This passivity is clearly a big leak.
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Figure 3.3a. Positional Profit vs Aggression Ratio (PFR/VPIP). The squares are Mr. Average and the small symbols are the datapoints.







Even though the R
 2
 values are relatively good, the optimia are difficult to locate precisely. Looking at the BTN data (square symbols), the peak could be anywhere between about 0.6 and 1.0. Likewise, the other positional peaks are not well defined.



We can look at the data by sorting the data by Profit instead of AR,
 Figure 3.3b
 . These curves are much better behaved with high goodness-of-fit values. If we use the high point of each curve for our optima, we find AR is 0.76 for EP and 0.72 for the other positions, nearly position independent. If we use the highest datapoints for our optima, we find AR is 0.78 for EP and 0.75 for the other positions, once again nearly position independent.



Assuming that the optimum Aggression Ratio is position independent, we can use an overall AR on our HUD to understand our opponents’ basic aggression style. This stat will always be based on more data than on any specific positional value and should be more reliable during actual play. Considering all these figures, a good target would be AR = 0.8.
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Figure 3.3b. Aggression Ratio (PFR/VPIP) vs. Positional Profit (BB per 100 hands dealt for each position).







The worst players are very passive for every table position. This supports the claim by most experts that you should rarely limp into a pot. However, this advice might be an overstatement. The optimum ratio is less than 0.8 for every position, so limping or calling may be fine in some circumstances.



If you are an average player with an AR of 0.44, you are leaking a lot of chips. You may be leaking as much as 4 BB/100 by playing so passively. If your AR is too low, you should begin looking for smart ways to increase it.







Optimal VPIP and PFR Targets



The last three sections have analyzed online VPIP and PFR data in several ways. The results can be, well, confusing. To make it easier I have summarized these results in
 Figure 3.3c
 , below.
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Figure 3.3c. VPIP and PFR optimum target recommendations. “All” includes the blinds for row 7 but not for rows 10-14.







Lines 10 and 11 (bold) list the VPIP and PFR optimal target recommendations based on the figures in sections 3.1 through 3.3. They are chosen based on the confidence I have in the various values and based on self-consistency. By no means should they be taken as gospel. The best players may be able to play more hands than recommended on the button, for example. But we have to start somewhere, and you could do worse than by targeting these values.









3.4 ATS (Attempt To Steal)



"Stealing, you'll go far in life. Actually, there is something funny about getting away with it." Mike Judge







Stealing the blinds is a crucial skill for every successful online player. When a hand is folded around to the button, cutoff or small blind we are said to have a
 steal opportunity
 . The ATS (
 A
 ttempt
 T
 o
 S
 teal) statistic is a measure of how often a we take advantage of these opportunities. What are the advantages of stealing?







	
Our chances of winning are enhanced because there are few players to act behind us.


	
We already know that aggressive play is winning play.


	
We will always have postflop position when stealing from the button, and we already know the value of position.


	
We will usually have postflop position when stealing from the cutoff.


	
The average first-in bet sizing is about 2.3 BB. This provides a very favorable risk/reward tradeoff since the villains don’t need to fold often to make our steal immediately profitable. This is not generally true for small-stakes live games.
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Figure 3.4a. Attempt-To-Steal vs. Positional Win Rate for the top-2,000 players.







We can look at the RFI stat for the button and cutoff, which is the, same as an attempt to steal.
 Figure 3.4a
 shows that the worst players steal too infrequently. As the players get better, they steal more often. The optimal steal frequency is about 40% from the button and 25% from the cutoff. Looking closely at the last datapoints near the peak it appears that the curves may drop slightly. This may be an artifact caused by variance from the most profitable group of players. So it’s conceivable that the actual optimal steal frequencies are even higher than these curves suggest.



Expert consensus seems to be that 30% ATS is best. This general (non-positional) statistic is mostly a blending of the button and cutoff ATS data. Since we would expect to have fewer steal opportunities on the button,
 Figure 3.4a
 is consistent with a 30% overall goal.



Comparing the optimum button ATS value (40%) to the optimum button PFR value (17%) we can see that there is a huge difference when we are first to enter the pot. Also notice that Mr. Average is far down the slope of each curve.
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Figure 3.4b. Positional Profit vs. ATS Success for players on the button and in the cutoff. (2
 nd
 edition figure.)







Figure 3.4b
 shows how our profit is related to our steal success rate. Steal success is the percentage of times everyone folds to our steal attempt. (This doesn’t include those times a villain calls and we win anyway.) Profit is maximized by an optimal success rate, not by a maximum success rate.



What explains poor profit at high steal success rate?
 Figure 3.4c
 illustrates that our steal success decreases as our attempts increase, which is a reasonable result. If we rarely steal, good players will notice and fold more often. On the other hand, good players will defend their hands more often if they notice we are an aggressive thief. (This is very important online since good opponents will likely have stats on us. They will
 know
 when we don’t steal enough.)
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Figure 3.4c. Steal Success vs. ATS for players on the button and cutoff. (2
 nd
 edition figure.)







How does this relate to profit?
 Figure 3.4c
 shows that the highest success rate is for players that don't steal very often. These are passive players, who are also losing players. (These passive players are perhaps not really
 stealing
 if they only bet with their best hands.) Consequently, the
 Figure 3.4b
 curves bend back down for high Steal Success percentages.



Maximizing our steal success rate
 should
 not
 be our goal; maximum profit should be our goal.



Since all the villains have folded, steal success doesn’t depend on the quality of our cards. Success depends on our position and read of the players behind us. If they will call at a high rate, we attempt to steal less often and with better cards. Using our HUD effectively can help decide which players to our left are exploitable.



One advantage of playing online with a HUD is that we can monitor the
 Fold-To-Steal
 percentage of the players on our left. Consider the case of a button attempt to steal against blinds with FTS percentages of 85% and 75%. Our standard steal bet is 2.5 BBs. We expect
 both
 blinds to fold 0.85  0.75 = 63% of the time. We will win 1.5BB 63% of the time, 0.95BB. The other 37% of the time the pot will be 5.5 BB if the big blind calls and 6 BB if the small blind calls. (Of course, they might also raise.) We will rarely be more than a 2:1 underdog no matter what our cards are, and we will have position. So if we assign a pessimistic 30% equity when we are called, we will win 5.5  0.3 – 2.5 = -0.85 BB when called. Our overall win rate would be 0.95BB – 0.85 BB = +0.10BB. So it should be profitable to steal with any two cards as long as the blinds don't adapt to our aggression.



We must also consider the peril of reverse implied odds. If the blinds have low FTS percentages, we will usually get a caller. If he hits his hand and we CBet the flop, we can lose a lot of money. With strong blind defenders to our left, we should be more selective in our steal attempts.









3.5 RFI and LFI



"Boldness has genius and power and magic in it." Goethe







Raising First-In (RFI)



Sometimes everyone folds before it’s our turn to act. This is an
 Open Opportunity
 with the option to fold, limp or raise. What are the main advantages to raising (rather than limping) first-in?







	
We might steal the blinds.


	
We can better define the hand of any villain that calls.


	
We fold-out players that might have out-flopped us.


	
We make it harder for a Villain to put us on a premium hand.









RFI is a stat players usually display on their HUD. However, if we look at the RFI curves for each individual position we could conclude that an overall RFI stat has limited usefulness. A player with an overall RFI of 15% might seem to be a good aggressive player. But this does not provide much guidance for specific situations.
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Figure 3.5a. RFI vs. Positional Profit (BB per 100 positional hands), sorted by positional profit.







Figure
 3.5a
 shows the RFI trend when the data is sorted by positional profit. We can see that losing players Raise First-In less often than winning players. This is only a slight factor in Early Position, but is a major one on the button. Comparing RFI with the PFR curves in
 Figure 3.2c
 we see that they are very similar in EP and MP. But RFI is much higher than PFR in the later positions.



We can also look at this data in a different way,
 Figure 3.5b
 , where players are sorted by their RFI percentage. The value of Raising First-In is very position dependent. There are many opportunities to RFI in Early Position. But we must be conservative in raising since there are many players behind us that might wake up with a big hand.



Conversely, RFI opportunities on the button are much less common. But there are fewer potential raisers behind us and we will always have superior postflop position. The frequency of these
 open opportunities
 strongly depends on the character of the table; loose tables will have few button open opportunities, tight tables will have more.
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Figure 3.5b. Positional Profit (BB per 100 positional hands) vs. RFI, sorted by RFI. The squares represent Mr. Average.







RFI on the button is the same as an Attempt To Steal, as discussed in
 Section 3.4
 . We should ATS about 40% of our button opportunities.
 Figure 3.5b
 displays a fairly flat profit curve, so a moderate excursion from 40% will not significantly hurt our profit. But cutting our button RFI from 43% to 26% (Mr. Average) reduces our button profit by about 3 Big Blinds per hundred buttons played.



This does not mean that we should raise with our top-43% hands at every button open opportunity. Perhaps we always raise the top 20% and raise the next 40% half of the time, depending on the players in the blinds. Perhaps we raise with any two cards when the blinds are extremely tight.



With aggressive maniacs in the blinds, raising with a marginal hand may be unwise unless we are skillful enough to outplay them. Skilled players can do that, or they raise less often, or they change tables. Less skilled players simply lose more money by ignoring the risk.



The best players also RFI more often in Late Position (cutoff and hijack) than the worst players, but the increase is less dramatic. (Some of these LP open opportunities are also cutoff ATS opportunities.) Considering both the above figures, the LP RFI optimum is about 21%, whereas the LP PFR optimum is only about 13%.



Raising First-In from early and middle positions is basically just a normal raise situation. There are still too many players left to act to change our play merely because no one has yet entered the pot.



So it is clear how powerful position is. In late position and on the button, we can RFI with a wider range. In such a situation, the quality of our cards is less important than the quality of the players behind us. If they are passive, we can RFI with any two cards until they catch on. If they are typical we will often win without a fight, and sometimes we will win because of our superior position and superior postflop skill.







Limping First-In (LFI)



Another option with an open opportunity is to limp. Many players will LFI with a wide range of hands, trying to see a cheap flop. They hope to hit their hands and win a big pot. So they limp with pocket pairs, suited Ace-rags, suited connectors, connectors and suited gappers. That's a lot of hands.



Many excellent pros limp frequently, including Daniel Negreanu and Eric Lindgren. Lindgren says "I don't see any problem limping with a lot of hands because I want to see the flop. However, I limp more often in late position." [7] What are some rationales for limping?







	
The players to my left are very aggressive. I can LFI with a good hand and let the aggressive player bet for me.


	
Limping can be deceptive, balancing my range.


	
I am playing “no-fold’em hold’em”. Raising doesn't fold many players, so why not limp instead?


	
My image is that of a rock. If I raise with my aces in early position, everyone will fold. So I limp and hope for a raise by a villain.
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Figure 3.5c. Limp-First-In vs. Positional Profit (BB per 100 Positional hands)







Figure 3.5c
 illustrates the folly of these rationalizations. Profit is maximized by minimizing our LFI percentage. This is true from
 every
 position. This implies that we shouldn't LFI with any of the hands I previously mentioned.



It also implies we shouldn't LFI with monsters like Aces or Kings, trying to trap. A raise will sometimes fold everyone out, but it will also sometimes generate action.
 Figure 3.5c
 makes it clear that we make more money in the long run when we raise.



We should keep our LFI percentage to a minimum, certainly below 2%. Perhaps zero!









3.6 RWPC and LWPC



"There is nothing worse than aggressive stupidity." Goethe







Raising Limpers



Suppose we have at least one limper ahead of us. Some players are very timid in this situation. Others see this as an opportunity to punish the limper. We can raise, limp behind, or fold. What are the main advantages for raising limpers?







	
We can isolate the limper. We know that Limping First-In is a poor strategy, so any limper will usually be a weak player. A raise increases our chances for getting heads up and in-position against a weak player.


	
We can squeeze the first limper after a second limper enters the hand. This is not technically squeezing, but the concept is the same. The out-of-position first limper (a poor player) has to worry about the second limper in a raised pot. If he calls our raise, the second limper has to worry about two players willing to play a big pot.


	
We can create incorrect pot odds and weak implied odds for limpers with speculative hands. For example, raising a limper to 6BB, with 40BB effective stacks will deny a limper sufficient potential profit to play a small pair for set value. Another way to state this is that our raise will reduce the Stack/Pot Ratio.


	
We will always have position on the limper if he calls (unless we raise from the blinds). Position is paramount.


	
Aggressive play is winning play.


	
It can be good for our table image.


	
It makes it harder for opponents to put us on a hand. If we only raise with premiums, we will be exploited.









Figure 3.6a
 shows how positional profit depends on RWPC in each position. Notice that the peak values are slightly lower than the PFR peaks from section 3.2, except for the button. This makes sense since the PFR peaks include all raising, including raising first-in. RFI peaks are all higher than PFR peaks. So, since the RFI contribution is removed, the RWPC peaks are lower.



The button is a different situation. There are fewer open opportunities on the button, so the PFR peak is less affect by a high RFI peak. And when there are limpers, there is more profit to be won by raising. Also, RWPC includes hands with no raiser ahead, while PFR includes all hands. So the button RWPC peak should be higher than the button PFR peak.
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Figure 3.6a. Positional Profit (per 100 positional hands) vs. Raise-With-Previous-Callers. The small squares are the datapoints for the BTN curve. The large squares represent Mr. Average.







Notice that Mr. Average is close to optimal for EP and MP, and only slightly too passive in Late Position. His LP passivity is not very damaging to his profit. But Mr. Average is way too passive on the Button, and this damages his profit significantly.



I have included the datapoints for the button curve because the peak is difficult to place precisely. One could argue that the real peak is slightly lower than the curve indicates, perhaps around 19%.



We can also analyze the data by sorting by profit,
 Figure 3.6b
 . These optima are generally similar to those from
 Figure 3.6a
 . The button peak is somewhat lower at 18.2%, but the highest datapoint is about 21%, similar to the
 Figure 3.6a
 peak.



Neither plotting method is definitive, but the general trends are unmistakable. We can see that raising limpers is very profitable. Of course the best players do this, and they know which players can be raised off their limps. Many loose limpers will call a raise, even when they will be out of position. Care should be taken with these players unless you can outplay them post-flop.
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Figure 3.6b. Raise-With-Previous-Callers vs. Positional Profit (BB per 100 positional hands). The small symbols represent the highest RWPC datapoint for each position. Each curve is a 2
 nd
 order polynomial.







RWPC is a stat based on a fairly frequent occurrence since players in the later positions will often face a limper. But using an overall RWPC HUD stat is not very useful since the optimum varies considerably from EP to the button. This is a stat that needs to be displayed as a positional stat, especially the BTN RWPC stat, since the average player is far too passive.







Limping Behind



Our second option is to limp behind the limpers, which is the LWPC (Limp With Previous Callers) stat.
 Figure 3.6c
 illustrates that frequent limping-behind is not a good strategy. From every position, the worst players limp behind at high rates while the best players limp behind much less often. But even the most profitable players appear to limp a significant percentage of their hands. We know that optimum LFI percentages are nearly zero for every position. But the optimal LWPC percentage varies from 4 to 8 percent, depending on position. It appears that limping behind limpers is acceptable under some circumstances. For example:







	
We might limp behind with small and medium pairs where we might be willing to call a modest raise for set value, or when the table is so passive that we are unlikely to be raised.


	
We might limp behind multiple limpers in the last three positions with speculative hands. These are hands that can flop big, but are not extremely likely to. And they are hands that will not likely be dominated. This is best when the players behind are not aggressive or when we expect to have position.


	
We might limp behind a single limper with a big hand when the players behind like to punish limpers.
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Figure 3.6c. Limp With Previous Callers vs. Positional Profit (BB per 100 positional hands). The squares represent Mr. Average.







Of course we can’t limp behind with all of these hands or we would be well outside the optimum LWPC range. We should raise with most of our best hands, perhaps trapping with a few. We can limp behind with a few speculative hands, making cure the situation is ripe for exploitation. Our actual speculative hand is often less important than our situation.



We might also shift some of our raising hands to LWPC hands when a reasonable raise seems unlikely to immediately win the pot. We want to monitor the villains’ CPFR and CCPF stats to judge our potential raising success.







3.7 Defending Against a Raise



"Passivity is fatal to us. Our goal is to make the enemy passive." Mao







Sometimes we find ourselves defending against a preflop raise. Keeping in mind the Gap Concept, we should normally fold all but our best hands. But sometimes we will consider 3Beting (reraising) or cold-calling the raise.







Reraising (3Betting)



Figure 3.7a
 illustrates that the worst players don’t 3Bet enough, perhaps half the rate they should. It is also clear that the average database player does not 3Bet enough (square symbols). For example, the optimum button 3Bet percentage is about 4%. But the average online player 3Bets only 3% of the time, losing considerable potential profit.



This doesn’t mean we should only reraise with the top of our range. We might trap with some of these hands and reraise with some hands below our top-4% range. Some of these 3Bets will be steals when we believe a 3Bet will force a weak raiser to fold.
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Figure 3.7a. 3Bet vs. Positional Profit (BB per 100 positional hands). The squares represent the average database player.







Apparently we should 3Bet more often with good position. However,
 Figure 3.7a
 shows an interesting EP curve, apparently defying the “good position” trend. This curve includes some hands where the Hero has limped with a big hand (like Aces), and then reraised. This is an interesting dilemma. Normally we should raise in EP with our top hands, so we would never have a 3Bet opportunity with them, (only 4Bet opportunities). So the EP curve might represent Limp-Reraise situations we shouldn’t have in the first place.



Perhaps this curve also includes limping with hands like
 AK
 and
 AQ
 , followed by reraising a villain who likes to punish limpers. Occasionally we may limp with a moderate hand and turn it into a bluff against this type of villain.







Cold Calling (CCPF)



How often should we “just call” a raise? A cold call is a call of a raise when we have not yet put any money in the pot. The Call PFR (CPFR) stat is different, referring to those times we have already entered the pot. A limp-call is included in the CPFR stat, as is calling from the blinds.
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Figure 3.7b, Cold-Call Preflop vs. Positional Profit (BB per 100 positional hands. The squares represent the database average.







Figure 3.7b
 shows that the worst players cold-call too often and that the best players cold-call much less. Consider the button curve. As players get better, they reduce their CCPF percentage until it reaches the minimum at about 7%. As they improve further, they may be able to call with a few additional hands. The Late Position players exhibit a similar trend. However, these up-turned curves may be partially explained by variance by the most winning players. So I expect that the optimal values are near the minima, or even slightly lower.



Clearly we can Cold Call more often as our position improves. This makes sense since superior position provides improved profitability, which should allow us to play a somewhat wider range. This is especially true when defending against a raiser who tends to play fit-or-fold poker. When he misses the flop, he checks and we can bet.



There is also another factor at work here. CCPF from Early Position really means from UTG+1, when the UTG player has raised first-in. A UTG raise is a very strong move, so it’s natural to CCPF with a very tight range. As our position improves, the average range of the raiser will widen, so our CCPF range should also widen.



If we combine the 3Bet and CCPF percentages we should be defending about 12% of these opportunities from the button, 9% from Late Position, 8% from Middle Position and 6% from UTG+1.









3.8 Squeezing



"You can't squeeze blood from a rock." Proverb



"Or madly squeeze a right-hand foot into a left-hand shoe." Lewis Carroll







Squeezing is the art of 3Betting after a loose-aggressive Villain raises and a second Villain calls. We expect that Villain2 usually doesn’t have a premium hand or he would have reraised Villain1. If Villain1 is a loose-aggressive preflop raiser or someone who often folds to a reraise, our 3Bet has a good chance to fold out both players. Villain1 will be worried about Villain2 behind him. (He feels squeezed.) Villain2 will be concerned that our 3Bet indicates a monster hand.



The squeeze play should be used situationally, rather than based only on our cards. Of course, if we have
 AA
 our 3Bet will look like a squeeze play to our opponents, and the hand will be part of our Squeeze stat. But we are really raising for value rather than squeezing.



Squeezing works best when Villain1 is known to be loose and aggressive and when his table image may have induced a call from Villain2. If we also know that Villain2 tends to call raises lightly, our 3Bet is more likely to fold out both players. This is even more effective when our table image is solid. It’s best when both villains think our raise represents a very strong hand. It’s safest from the button or cutoff, which reduces the chances someone behind will 4Bet. Finally, stack sizes need consideration. With large effective stacks, our 3Bet stresses both villains, who will worry that a lot more money could be lost if they call.



Reads are critical. Our HUD should have VPIP and PFR stats that clearly show which players are LAGs. We should also have a HUD stat that shows the villain's fold-to-3Bet stat. But that stat will often have too few hands to be useful.



Figure 3.8a
 plots Squeeze percentage versus the profit made in Late Position and on the button. We can see that the best players squeeze much more often than the worst players. They also squeeze more often than the average player. In fact, these squeeze curves are similar to the 3Bet curves from
 Figure 3.7a
 , suggesting that we should rarely squeeze when we would not otherwise 3Bet.



But what exactly is a 4% button squeezing range? Certainly we could include
 JJ+
 and
 AK
 (3.0%). We need another 1.0%, which might include
 TT
 (0.45%),
 AQs
 (0.3%) and
 99
 (0.45%). Whichever hands we choose, they will not
 all
 be premium hands. So some of our button 3Beting is a power play of some sort, including squeezing and punishing a light raiser with our superior position. Sometimes this can be with a decidedly non-premium hand, essentially a bluff.
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Figure 3.8a. Preflop Squeeze vs. Positional Profit for the top 2,000 players. The squares represent the average database player.







In fact, we might occasionally flat-call the raiser with some of our top range, like
 AKo
 or
 JJ
 , especially when we can outplay him. That allows for more squeezing with non-premium hands, while still totaling 3.6%.



Mr. Average is not squeezing very much; he’s mostly just 3Betting his premium hands. When we are being squeezed we should check the squeezer’s HUD for this 3Bet and Squeeze percentages. When he has low percentages, he probably has the goods. When his 3Bet and Squeeze percentages are nearly the same, he is probably just 3Betting with a tight range. We should respond accordingly.



We can also look at the squeezing data in a different way by sorting it by Squeeze percentage instead of Profit,
 Figure 3.8b
 . When plotted this way we find a button peak at about 3.9%, rather than the 3.6% of
 Figure 3.8a
 . This difference could be caused by two issues with the data. First, the
 Figure 3.8a
 curve is still curving upwards at the peak, so it is easy to believe that the optimum might be higher than 3.6%. Second, the button curve in
 Figure 3.8b
 is very flat near the peak, which makes placing the location of the peak less certain. This peak could conceivably be anywhere between 3 and 5 percent.



On the other hand, the LP values are the same in both Figures. Notice the much tighter grouping of points in the LP
 Figure 3.8b
 plot. This is because the LP data is the average of two positions, the cutoff and hijack. That reduces the scatter and makes the result more trustworthy.
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Figure 3.8b. Positional Profit (BB per 100 LP or BTN hands) vs Squeeze percentage. The large squares represent Mr. Average.







Dan Harrington [5] suggests that Hero's 3Betting range should be approximately one quarter of the Villain’s range. (If Villain opens with 20% of his hands, we should 3Bet with 5% of our hands.) This recommendation is for normal 3Betting (not specifically squeezing), and is based on a 3Betting range that would be a 55% favorite over Villain's open raising range.



One useful feature of the
 Figure 3.8b
 method of analysis is that we can estimate how damaging non-optimal play might be. The peak button profit is not much higher than the Mr. Average point on the curve. So not squeezing enough from the button is not a big leak.



The LP peak curve is much steeper, so a small error could lead to a big profit leak. However Mr. Average is less than 1 BB/100 below the peak profit. Although the curve shapes and peak locations depend on the way the data is fitted, it is clear that Mr. Average does not hurt himself very much by his sub-optimal squeezing.



Squeeze opportunities are not very common, so this analysis is much less precise than, say, our VPIP analysis; these peaks could easily be off. There were only 320,000 squeeze opportunities on the button for the top 2,000 players and 340,000 in late position. With optimum squeezing around 3-4%, not many hands are actually squeezed.







Calling with a Squeeze Opportunity



We should normally squeeze at about the same rate as we would 3Bet in the same situation. Squeezing to steal does not seem to be a large part of an optimal online strategy. But what about a CCPF in a squeeze situation? Basically, this question boils down to “is overcalling OK?”
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Figure 3.8c. CCPF with a Squeeze Opportunity vs. Positional Profit (BB per 100 LP or BTN hands).







Figure 3.8c
 shows Cold-Call with a Squeeze Opportunity (CCSO) versus Positional Profit. As we might expect, the worst players CCSO much too often: more than 25% from Late Position and the button. As players improve, they reduce this to about 12%. The upwards bend in the button curve is likely due to variance, so the optimal values could be even lower than 12%.



Compare this to the CCPF curves in
 Figure 3.7b
 , with optima probably below 7%. The CCSO curves suggest that overcalling from the later positions is more acceptable than a general cold-call. In fact, the CCPF curve includes overcalling as well as cold-calling a single villain. So the CCPF optima are probably even lower when they pertain to a single villain.



This makes logical sense. Cold-calling a raiser with no one else in the pot entails a significant risk with a modest reward. But once there is a caller, the reward increases since there is additional money in the pot. This provides the overcaller better implied odds than the caller had. Therefore, the overcaller should be able to play a wider range than the caller could play. Based on these curves, it appears that the overcaller can double his range from 6% to 12%.









3.9 Examples



"Few things are harder to put up with than the annoyance of a good example." Mark Twain







3.9.1 UTG Raiser against your 77 on the Button







The UTG raises to 3BB. Your HUD indicates he has played a Loose-Passive 30/5 (VPIP/PFR) game over 518 hands, losing 28 BB/HH. The hand is folded around to your button
 77
 .



Figure 3.9.1
 pops up when you click on our Preflop HUD Field. You see he raises in early position 9.0% of the time, and frequently limps. The effective stacks are 100 BB. You also notice that he plays as many hands in EP as he does in LP, so you assume he has little position sense and is probably a poor player. (Losing 28 BB/100 is another indication of this. But with only 518 hands, it might not be trustworthy by itself.)
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Figure 3.9.1. Preflop HUD for the UTG Villain.







Usually you call a preflop raise with a tight range. But you notice that villain's continuation bet percentage is only 64%. He seems to be a fit-or-fold player. Since you have position and good implied set mining odds, you decide to call.







3.9.2 UTG Raiser against your. QQ on the Button







At another table a tough UTG villain raises to 3 BB and it’s folded around to us on the button (
 Figure 3.9.2
 ). You have two red queens. Your HUD says he raises with 8.5% of his hands, which could be [
 A9s
 +,
 KJs
 +,
 QJs
 +,
 66
 +], so your queens are well ahead.
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Figure 3.9.2. Preflop information for the villain in example 3.9.2.







This is a hand you normally 3Bet for value with a 9 BB reraise. But you notice that the villain calls a 3Bet only 29.6% of the time from EP and would probably fold to a reraise. So you consider either a) cold calling and raising his likely CBet, or b) reducing your raise to 7 BB to induce a call. Either way, your action is well informed by your HUD stats.



You have plenty of Villain hands (7740) to be confident in your 'read' of the villain's PFR and CBet percentages, but you can't be as sure of his Call PF 3Bet % since he has had only 17 opportunities. If you cold-call his raise, the pot will be 7.5 BB if the blinds fold. And your call may provide attractive pot odds for one of the blinds to call behind or try a squeeze play. Some good can come from calling here.



But if you call and the blinds fold, villain will likely bet about 6 BB on the flop and you would have as much money in the pot as if you had 3Bet preflop to 9 BB with a villain call. And you have position to try to extract even more.



Of course, if you have this many hands from the villain, he may have your stats and may adjust to your tendencies. But your job as a serious player is to develop your HUD skills beyond that of your competitors. If he is a big multi-table player he may not be paying much attention to his own HUD, and won’t adjust to you. In some ways playing against a strong regular player like this is easier than playing against a new fish with only 10 hands.









3.9.3 You RFI on the Button







It folds around to you on the button and you have
 J8o
 , a poor hand not even on our Hand Chart. But you notice that the small blind and big blind have
 Fold-BB-to-Steal
 of 83% and 78%, respectively, with many hands from each player in your database. You know that SB and BB fold-to-steal percentages are normally similar, so you expect that they would individually fold to your steal attempt. The chance of both folding is approximately 0.83 x 0.78 = 0.65. So your steal attempt should succeed about 65% of the time.
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Figure 3.9.3a. Preflop HUD information for example 3.9.3.







If the small blind calls with his top 22%, your PokerStove equity with
 J8o
 is 32%, almost the same if the big blind calls. So 65% of the time you win without a challenge, and 35% of the time you will have 32% equity on the flop. If you bet 2.5 BB and get called by the small blind, there will be 6 BB in the pot on the flop. So your total equity for the steal would be:







EV = [STEAL][POT] + [NOSTEAL][EQUITY][POT] - [BET]



 = 0.65  1.5 + 0.35 (0.326.0-2.5) = 0.77 BB







If we recalculate this by betting only 2 BB, your equity would be 0.84 BB assuming the blinds call at the same rate (they might not). If you bet 3 BB, your equity becomes 0.71 BB. So your equity decreases when you bet more and if their folding percentage stays the same. Since a larger bet is more likely to generate a fold, my guess is that your EV (expected value) for the steal is similar with either bet size. It’s generally best to bet the same 2.5 BB each time.



These equities are somewhat artificial. If you can outplay the blinds post flop, you should do even better than the above analysis suggests. If they are fit-or-fold players, for example, you can win the flop with any two cards and your equity doesn’t matter as much.
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Figure 3.9.3b. Expected Value vs. BB Fold-To-BTN-Steal percentage when the button has J9o or 72o. This chart assumes a button bet of $2.50.







What if the blinds are a bit more defensive?
 Figure 3.9.3b
 illustrates that you have positive expected value with
 J8o
 against any blind folding percentage. And that does not consider the advantage you have with superior position and hopefully superior post-flop skills.



If you replace your
 J8o
 with
 72o
 , this plot shows you still have positive EV against the blinds if they both have 60% folding percentages. This remarkable result illustrates the power of the button steal, even without consideration of your superior position and post flop skill. You can steal with any two cards if the blinds fold enough. And with a merely average hand like
 J8o
 , you can steal against any blinds.



You should also note that both blinds have low 3Bet percentages, so they are not likely to re-steal against you (unless, of course, you do it so often that they adjust).



Color coding your HUD is very useful here. For example, you could make BB-Fold-To-Steal > 70% green (indicating an easy villain), < 50% red (indicating a defender), and in-between values yellow. Thus, a quick glance can give you a solid indication of your steal chances, which is especially important if you are multi-tabling.









3.9.4 Leak Plugging a Position-Unaware Student







Frodo is the same student we discussed in
 Example 2.7.1
 . He is losing a modest amount of money, and his rakeback does not make up for it. His basic preflop stats are:
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Figure 3.9.4. Some preflop statistics for Frodo.







In
 Example 2.7.1
 I mentioned that Frodo does not have much positional awareness, based on his PAW of 1.2.
 Figure 3.9.4
 shows Frodo’s positional awareness with greater detail. Frodo plays nearly the same range of hands in every position, with only slightly higher VPIP on the button. (Frodo’s overall VPIP of 14.2% is slightly higher than in each position because he plays 39% from the SB.)



Figure 3.1a
 teaches us that the optimal VPIP PAW is about 1.6, with somewhat higher values also acceptable.
 Figure 3.1b
 teaches us the optimum values for each position, listed in
 Figure 3.9.4
 . So we see that Frodo plays nearly optimally from EP and MP, but is too tight in LP and on the button.



Frodo should play more hands in LP and on the button, raising many of them. In
 Figure 2.4c
 we note that Frodo’s 11.7% LP range is approximately [
 AJo
 +,
 ATs+
 ,
 KTs+
 22
 +,
 T9s+
 ]. Of course Frodo doesn’t play exactly this range, but he should create his own Starting Hand Chart to understand his own range. Frodo should add the hands in Group 12, Group 13 and some of the hands in Group 14 to achieve a 17% LP range. Frodo should construct a second Starting Hand Chart to list the hands he might want to play in LP and on the Button
 when the time is right
 .



There is also nothing particularly wrong with Frodo ‘sneaking up’ on his target by widening his range gradually. It is important both to recognize the position awareness leak and to find a reasonable pathway to shut off his leak.







3.10 Chapter Three Pearls


"An idea that is developed and put into action is more important than an idea that exists only as an idea." Buddha







	
Playing in-position is perhaps the most important concept in poker. Your profit is highest in the later positions. Money really does circulate clockwise around the table.


	
VPIP Position Awareness is a key predictor of a players’ profitability.


	
Optimal VPIP percentage increases from 10% in early position to 23% on the button. Play tight in EP, much looser on the button.


	
Optimal PFR percentage increases from 8% in early position to 16% on the button. Play more aggressive as your position improves.


	
The average player is too loose and too passive in every position.


	
The more you attempt to steal from the button and cutoff, the more profit you make.


	
The PFR/VPIP Aggression Ratio is an excellent fish detector. The optimum ratio is increases from 0.7 on the button to 0.8 in EP. This does not quite support the often-stated wisdom that “if you play it, raise it”. Some limping is clearly OK, especially from the button.


	
Optimum RFI percentage increases from 8% in EP to 40% on the button. The earlier your position, the less often you should Raise-First-In.


	
Limping First In is nearly always a bad idea.


	
Limping behind other limpers is sometimes acceptable, especially when you will have postflop position.


	
The average player does not raise limpers enough. Strong players “punish” the limpers from these late positions, raising 20% from the button and 13% in LP


	
Cold Calling a Preflop raise should be low (4%) in EP but can be higher on the button (8%). This is a consequence of superior position on the button.


	
You should squeeze from the later positions at a higher rate that you would merely raise. The presence of the caller improves your chances.










3.11 Chapter Three Appendix

"Information is not knowledge." Albert Einstein
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Figure 3.11a. Call PFR vs. Positional Profit. Note that CPFR is different from CCPF (Figure 3.7b). Note that the MP curve is in between the LP and BTN curves.
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Figure 3.11b. Call Preflop 3Bet vs. Positional Profit (BB per 100 positional hands). The squares represent Mr. Average.
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Figure 3.11c. 4Bet percentage vs. Positional Profit. 4Betting is more common in EP since the initial EP raise is generally a strong hand and a 4Bet reduces the downside of playing out of position postflop.
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Figure 3.11d. LFI vs. Button Profit (BB per 100 button hands. This is a comparison using 3 data sets: the top 1,000, 2,000 and 4,000 players. The 4K dataset has the most scatter since it includes many low-hand players with high variance. This is the rationale for using 2K datasets for this book.
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Figure 3.11e. EP and MP Statistics. "All Ave." refers to the average value for the full database. "2K Ave.." refers to the average the 2,000 players with the most dealt hands. “327 Ave.” refers to the average of the 327 players with the most hands (20,000 hands) "Peak" is the peak value of the curves. “$” refers to “sorted-by-profit” curves.



Notice that the values tend to approach the peak values as we restrict the data to players with more hands. For example EP VPIP is 18.53% for the entire database of 121,000 players. But it decreases to 12.63% for the 2,000 players with the most dealt hands, and further decreases to 10.38% for the top 327 players (with at least 20,000 hands). This last value is very close to the peak of 9.8%, so the most experienced players trend toward the peak values.
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Table 3.11f. Preflop LP and button Statistics.














 Four: Preflop Statistics: Blinds



"False conclusions which have been reasoned out are infinitely worse than blind impulse." Horace Mann











4.1 Blind Ambition
 



"There is danger in reckless change; but greater danger in blind conserva-tism." Henry George







Figure 3.1b
 confirms that profit is very position dependent. The peak profit made on the button is about 18 BB per 100 buttons. But it is less than 8 BB per 100 Early-Positon hands. The average profit is even more strongly position dependent, with 17 BB/100 on the button and 4 BB/100 in EP. The dashed line in that figure demonstrates the massive value of good position. Even average players manage to win in each position. So where does all that profit come from? The Blinds!
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Figure 4.1a. VPIP vs. Positional Profit from the Blinds.







Figure 4.1a
 illustrates just how unprofitable the blinds are. Even the best small blind players lose 15 BB per 100 small blinds and 33 BB per 100 big blinds. That’s nearly 0.5 BB per orbit, 1/3 of the amount posted! The average player loses much more, 0.95 BB per orbit, 2/3rd of the amount posted. Many players perform worse than that.



Notice also that these curves are very flat near their optima. That means that mediocre players and good players play the blinds at similar frequencies. So blinds VPIP doesn’t appear to drive profit unless we are very far from optimal.



We can analyze the data differently by sorting by VPIP, shown in
 Figure 4.1b
 . This method allows us to see how steep the profit curve is. For example, Mr. Average plays 33% of his small blinds, much more than the optimal 22.6%. His looseness creates an extra 8 BB loss per hundred small blinds played. His big blind looseness increases his big blind loss by a similar amount.
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Figure 4.1b. Positional Profit (BB per 100 big or small blinds) vs. VPIP for the Blinds. The squares represent Mr. Average. The small symbols are the datapoints for each curve.







The peaks of
 Figure 4.1b
 are slightly lower than the “optima” of
 Figure 4.1a
 . Most likely this is due to “variance bending” of the
 Figure 4.1a
 curves; they bend upward near the highest profit points, perhaps due to the variance of the winningest players. Consequently, the
 Figure 4.1b
 peaks seem more trustworthy.



We can analyze the cost of playing the blinds a different way by plotting the profit made in each table position,
 Figure 4.1c
 . The top curve (+ symbols) plots the average profit in each position for the 2,000 players dealt the most hands. The bottom curve (
 Δ
 symbols) plots the average profit for the entire 121,000 player database. We can see the clear trend of falling profit as our position weakens. But there is a sharp discontinuity at the blinds. The
 Top-2K
 curve shows a Profit drop from +4.2 BB/100 for the UTG player to -30.6 BB/100 for the small blind, which is a 35 BB drop. If we extrapolate these curves to the left, we can estimate what our blinds profit should be if someone else posted the blinds for us.
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Figure 4.1c. Positional Profit vs. Table position. The top curve is the average profit for the top 2,000 players. The bottom curve is the average profit for the 121,000 players in the full database. The dashed lines are extrapolated to where the blinds would be without a posting tax.







The difference between these extrapolated and actual values represents a
 blinds tax
 . The total blinds tax is about 0.903 BB for the Top-2K players and 0.897 BB for all players in the database. In other words, the tax is the same for the average online player as it is for the most experienced 2,000 players. It seems that 327 most experienced players, this claim breaks down somewhat. Although the EP profit is nearly identical, the amount lost in the blinds is smaller for the top 327 players. Their blinds tax is only about 0.7 BB.)



Although these figures are compelling, they do not really teach us how to play in various situations. We would like to know the following:







	
When first-in from the small blind, should we raise, fold or check? This is blind vs. blind play, which is usually absent in low-stakes live games. It is also equivalent to a steal attempt opportunity.


	
When there are limpers should we limp behind (LWPC), raise (RWPC) or fold?


	
If there is a raiser in the pot, should we call behind (CCPF), 3Bet or fold?









Notice that
 Figure 4.1a
 is not very helpful with these questions, though knowing the villain's general VPIP stat is helpful for understanding his overall playing style. We will find that RFI, RWPC, CCPF and 3Bet stats are much more useful.









4.2 First-To-Act in the Small Blind.



"In the country of the blind, the one-eyed man is king." Erasmus







Occasionally the table folds all the way around to the small blind, who then has an open opportunity. This is also a steal opportunity, so the RFI and ATS stats are identical. Should the small blind steal?



Figure 4.2
 teaches that we should steal at a very high rate, at least a third of the time. (Since the curve is still moving upward, the optimum value could be even higher.) This is not surprising since half the time we will have the better hand. And when we don’t, the big blind may not defend with his better rags.



Does this mean we should steal with our top 40% range? Definitely not! In a steal situation like this, it is more important who is in the big blind than what cards we have. This is when good notes or a good HUD can come to our rescue. Maximizing small blind steal profit also depends on the size of the steal bet. The average online RFI bet is only 2.3 BB. The small blind already has 0.5 BB invested, so another 2 BB is often a reasonable raise.



Notice that Mr. Average steals at a very low rate, only about 23% of the time. He undoubtedly loses a lot of potential profit being so passive. It’s a big leak.
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Figure 4.2. Attempt-To-Steal (RFI) vs. Small Blind Profit (BB per 100 small blinds). The square is Mr. Average.







4.3 Previous Limpers, From the Blinds



"If a man looks sharply and attentively, he shall see fortune; for though she be blind, she is not invisible." Francis Bacon







Limping Behind



Sometimes there are limpers before action reaches the blinds. From the big blind we can either check or raise. From the small blind we can fold, complete (limp), or raise. The important stats here are RWPC (from the BB and SB), LWPC (from the SB, which is completing the SB), and Check-BB (checking in the Big Blind). We are last (or nearly last) to act preflop, but will be first (or nearly first) postflop. We are in a difficult situation. It is easy to assume that calling with any two cards with a couple of limpers is a good play. Is this really true? Unfortunately, the PokerTracker database does not allow a calculation of a LWPC stat based on the number of limpers already in the pot. So we must make do with an average stat. We can say, however, that calling 0.5 BB into a pot of 2.5 BB provides us with good pot odds of 5:1.
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Figure 4.3a. LWPC vs. Small Blind Profit (BB per 100 small blinds. The square represents Mr. Average.







Figure 4.3a
 shows an optimum small blind completion percentage of 34%. Since this is the overall optimum, we could expect this to be a bit lower with a single limper, and a bit higher with more limpers. We might also call a bit more often when the big blind is passive and a bit less often when he is aggressive. Since the curve continues downward as profit improves, it’s possible that the true optimum is even lower than 34%.



The average databases player completes 50% of the time, which is far too often.







Raising Limpers



Of course we want to raise the limpers some of the time. When our opponents limp they are generally signaling a mediocre hand. So raising has a good chance of winning the pot, especially if our table image is strong. On the other hand, we will be out of position against nearly every caller. This is a situation where the table's personality is very important.
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Figure 4.3b. RWPC vs. Profit (BB per 100 small or big blinds) The BB stat also includes Blind vs. Blind opportunities. The squares are the averages.







Figure 4.3b
 shows that raising limpers from the small blind is optimal at about 9%. Together with the LWPC optimum (34%), we should be playing about 43% of our hands against limpers.



The big blind curve implies that we can raise more often from the big blind, 12%. However, this stat also includes blind-versus-blind hands, a special situation when we should expect to raise more often. We should expect that each blind should play similarly since they have similar postflop position, even though a big blind raise would be slightly discounted compared to the same small blind raise. Therefore, I would expect the optimum RWPC to be about the same for either blind.



Compare these curves with the Early Position curves of Figures 3.6a and 3.6b, which have peaks at about 7%. The Middle Position curves have optima at about 8%. We can consider the blinds’ RWPC situation as similar to the EP and MP situations. We should be wary of raising because we will have poor postflop position. But we also must be wary of raisers-behind when we are in EP. This is a much smaller concern from the small blind, and no concern at all from the big blind. So we might expect that our optimal small blind RWPC percentage should be a little higher than our EP optimum.



A target RWPC of 9% for either blind seems a reasonable goal.









4.4 Previous Raisers, From the Blinds



"Power is every stealing from the many to the few." Wendell Phillips







It is a rare online hand that reaches the blinds without a raise. Many players steadfastly defend their blinds, especially against a raise from the button or cutoff. But is this a good strategy?



Figure 4.4a
 indicates that it is not. The Call Preflop Raise (CPFR) stat refers to calling a raise after you have already put some money in the pot, which always applies to the blinds. These curves indicate that the biggest losing players call too many preflop raises. The biggest winning players call the least often.
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Figure 4.4a. Call PFR vs. Positional Profit (BB per 100 big or small blinds). The squares represent the database average.







The peak CPFR values are distorted by the significant number of hands that are defenses of steal attempts. When the button has a penchant for stealing, or when the small blind attempts to steal at a high rate, it’s natural to widen our calling range to avoid being exploited.



So calling a preflop raise in a non-stealing situation should be much less acceptable than these numbers might suggest. The conclusion is that you should rarely call a preflop raise from the blinds. You might guess that our calling range from the blinds should be similar to our CCPF range from Early Position (4.2%). That would be a reasonable default strategy. Although we will have slightly worse postflop position, our call requires slightly less investment since we can call with a discount.



What about when we have a premium hand? We will be out of position post flop, so we should call only rarely (except in Blind vs. Blind situations). Raising is usually better.



Figure 4.4b
 shows that we should re-raise a small percentage of our best hands, about 4% from either blind. Some of these 3Bets would naturally be against a raiser and a caller, and would also be squeeze plays.
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Figure 4.4b. 3Bet vs. Positional Profit.







So how often should we defend our blinds? Adding the values from these two figures suggests we should defend with about 16 percent of our big blind hands and about 11% of our small blind hands. Note that the average player defends 24.3% of his big blind hands and 17.3% of his small blind hands, calling too many of them.



We should raise with most of our top 4% range, plus a few additional hands to balance our play. We should call with a few of these top hands to balance our calling range. If we always raise with our top 4% and call with our next 12%, we would be exploitable by anyone data mining our play.







4.5 Examples



"A good example has twice the value of good advice." Unknown







4.5.1 Defending Your Small Blind.







You are in the small blind and the button raises-first-in to $2.50,
 Figure 4.5.1a
 . You check the Villain's HUD and see his "ATS-BTN" percentage is only 15%.



You look down at
 A6o
 , which is borderline hand, (Group 21 in Figure 2.4c, a 42% range). How does a 42% hand hold up against a 15% range? Not very good, especially since you will be out of position post-flop. You have already invested $0.50 (gone now) and would need to add another $2. The Harrington 25% Rule would suggest about a 4 percent hand to call here, so you shouldn't call. You also notice that his RFI-Fold to 3Bet rate is only 41.7%, so raising him off the hand also does not look promising. Folding looks best.
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Figure 4.5.1a. HUD stats for Example 4.5.1a.







A few orbits later a new villain is sitting on your right and he raises first-in on the button to $3,
 Figure 4.5.1b
 . You notice that his ATS-BTN percentage is 48%. Now your
 A6o
 is slightly ahead of his range and you could possibly call, except that you will be out of position post flop.
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Figure 4.5.1b. HUD stats for Example 4.5.1b.







Uncertain what to do, you click on the Preflop Field popup and see that his" RFI/Fold to 3Bet" is 66% from late position (perhaps even higher from the button). So your 3Bet should take it down 2/3 of the time. If he steals 48% of the time and calls your 3-Bet 34% of the time, his calling range should be about 16%, which is better than your
 A6o
 . Yet you have 40% PokerStove equity if he does call. Summarizing, we have







Pot 1 = $4.50



Call  = $2.50



Raise = $7.00



RFI/Fold  = 66.1% (LP)



BTN Steal = 48%



Equity 1 = 39.9% (A6o vs. 16.4%)



Equity 2 = 50.9% (A6o vs. 48.1%)







We can estimate our expected value of raising his steal attempt, using equation (1), as +$2.20.







(1) EV= [POT][FOLD%]+[POT][CALL%][EQUITY]-[BET


 = [$11.50][0.661] + [$11.50][1-0.661][0.399] - $7.00 = $2.20







If we just call, we have 51% PokerStove equity against his range with EV = $1.91. So both plays are profitable but 3-Betting is somewhat better, especially since you gain the initiative with your 3Bet, and perhaps he will steal less often in the future.



You can play with these numbers. For example, you can see what the EV is for raising to $8 instead of $7 (assuming the same folding percentage), or what happens if the button raises to $2.50 instead of $3.00.



Of course, you can’t do these calculations in real time at the poker table. It’s important to run such calculations as homework so you can get a general understanding of the equities involved. Then you can make informed decisions at the table. Once you become able to make these plays, you become much more difficult to exploit by the data miners.









4.5.2 A Passive Student in the Small Blind (Frodo)







Our student Frodo is concerned about his Small Blind play. We have already advised him in Chapter Three about his position unawareness. His unawareness also extends to his play in the small blind, but he is also very passive there.
 Table 4.5.2
 summarizes some of Frodo’s Small Blind stats.
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Table 4.5.2. Some small blind statistics for Frodo.







We can make a number of observations about Frodo’s Small Blind play.







	
Frodo’s small blind VPIP is way too high; he plays too many hands in the small blind.


	
If we look at his LWPC percentage (77%), we see it is extremely high. So Frodo appears to complete the small blind with almost any two cards. Frodo’s high completion rate is the primary reason he has a high VPIP. He needs to cut this in half. Think about what kind of flop you are hoping for with your hole cards. Do you need two pair to feel comfortable? That would be about 4%! How about pairing your high card with
 94o
 ? That would be about 15%! Limping behind with a 40% range still leaves you with a lot of hands to play.


	
Frodo is way too passive in steal situations, attempting to steal with only 4.5% of his opportunities. Actually, Frodo is never stealing since he only raises his premium hands. He should increase his stealing range gradually, perhaps 15-20% initially. Frodo should also refer to his HUD to see which players in the big blind are more likely to fold. Those players are his best targets.










4.6 Chapter Four Pearls

"How wonderful that we have met with a paradox. Now we have some hope of making progress." Niels Bohr







	
Playing in the blinds is a huge losing situation, even when played optimally. With optimal play, Hero loses about half of the money he posts. The average player loses 2/3
 of the money he posts.


	
When first to act from the small blind, you should attempt to steal at a very high rate, perhaps 40% of the time. The average player steals perhaps 2/3
 of the optimal rate.


	
Stubborn blind defense is a losing strategy in a full ring game. When there are limpers ahead of your small blind you should complete about 1/3
 rd
 of the time, depending on the number of limpers. But completing with any two cards is a big leak. Remember you will be out of position postflop.


	
Raising limpers from the blinds should be done mostly with your tight Early Position range, except for blind vs. blind play.


	
Calling a preflop raise from the blinds is a losing strategy that should be attempted only about 7% of the time. Remember that you will be out of position postflop.


	
Keeping the data miners at bay is a tricky balancing act. You can’t simply 3Bet your top 4% and call with the next 7% from the small blind. You must call with some of the top 4%, instead of raising, and add a few lesser hands to achieve a 4% average CPFR stat. Some of these
 extra
 raising hands can be modest hands against specific exploitable players.


	
Use your HUD to identify those players likely to be exploitable with a small blind 3Bet. Note which players are multi-tabling; they are also the ones most likely to be data mining.










4.7 Chapter Four Appendix

"Knowledge is power. Information is liberating." Kofi Annan
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Figure 4.7a. PFR vs. Positional Profit (BB per 100 small or big blinds). The squares represent the average database player.
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Figure 4.7b. A summary of blinds statistics. “All Ave.” refers to the average value of the full database. “2K Ave.” refers to the average of the 2,000 players dealt the most hands. “327 Ave.” refers to the average of the top 237 players (dealt 20,000+ hands). “Peak” is the optimum value.














 Five: Constructing a Starting Hand Chart



"Half of life is luck; the other half is discipline - and that's the important half, for without discipline you wouldn't know what to do with luck." Carl Zuckmeyer







We began the discussion of hand rankings in Section 2.4. When the idea of a starting hand chart is broached to experienced poker players, it is often dismissed as useless. When you ask "What should I do in this situation?” the correct answer is usually "it depends...". So what is the point of a starting hand chart? There are several reasonable answers.







	
Making a chart of your current style can help you focus on how you are actually playing. This can provide a confidence boost.


	
Making a chart of how you would
 like
 to play can provide a discipline assist.


	
It can be a reliable default style to use when you feel yourself beginning to tilt.


	
It can be a reasonable
 robotic-style
 when you are playing too many tables to think through each action.









I do not suggest that you should always follow your chart without deviation. Consider your chart as your basic ABC Poker style, which you follow in certain situations, such as when first sitting down against unknown players or when you believe there is little to be gained by playing a fancier style. Your baseline can be a good style when you are playing a large number of tables simultaneously, when you simply do not have the time to adjust to individual players. When you must act quickly, you can fall back to your chart.



When you first construct your Starting Hand Chart, you can place it in front of your monitor for easy reference. Eventually you will rarely need to look at it.



You can note the hands when you decide to deviate from your chart. Take these exceptions as opportunities to study the hand history to better understand your decision. Perhaps you conclude that your Chart should be changed.



In short, your chart is an opportunity to impose discipline on yourself. It provides a “home base” from which you can vary your play to exploit a villain’s tendencies.









5.1 Chart Components



"He that cannot obey cannot command." Benjamin Franklin







You can include many types of components in your Starting Hand Chart. Using a spreadsheet program (Excel) allows you to include every contingency. However, such a chart might be unusable. A key consideration for a useful chart is that it should be uncluttered and legible, utilizing the most useful information, such as:







	
When to Limp or Raise First-In


	
When to Limp or Raise With Previous Callers


	
When to Call or 3Bet Preflop Raiser









We also must decide how to display the positional requirements:







	
EP
 (UG and UG+1)


	
MP
 (MP1, MP2, MP3)


	
LP
 (CO, HJ)


	
BTN


	
Blinds









An example of a Hand Chart ‘Unit’ for
 AQ
 is shown in
 Figure 5.1
 . E, M, L and B to refer to the Early, Middle, Late and Button table positions. Your options are to Raise (R), Raise-if-Suited (Rs), Call (C), Call-if-Suited (Cs), and Fold (blank cell). Color coding can help you read the chart more quickly.
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Figure 5.1. Chart Unit example for
 AQ
 .







Figure 5.1
 is interpreted as follows. RFI with
 AQ
 in all positions. RWPC with AQs and LWPC with
 AQo
 in EP. Call a standard raise with
 AQs
 in LP and
 AQ
 on the button. Otherwise, fold.









5.2 Hand Ranges



"Discipline is wisdom and vice versa." M. Scott Peck







We need two basic pieces of information to create a Chart. We need an approximate ranking of starting hands and we need a target range for each of our decisions.







Hand Ranking



As I have said before, hand ranking is an inexact science. If we use PokerStove All-In Equities to rank hands, we will get a distorted sense of the value of hands because preflop all-in battles are rare in normal-stack no-limit hold’em. Postflop play is entirely ignored.



I have developed a ranking system that attempts to take this into account. Consider an artificial game were we bet 3 BB preflop and are called by a caller with a 5.6% range. We agree to check it to showdown and the best hand wins. The relative value of our starting hand is the same as its PokerStove All-In Equity since we have no postflop options.



Now let’s modify this game so we can make postflop bets and folds. When we flop a big hand we can win a bigger pot than in our checked-down game, at least on average. When we miss the flop, we can check-fold and minimize our loss. This is much closer to a standard No-limit Hold’em game.



Now the value of our starting hand depends on its PokerStove AIE plus an adjustment that depends on its potential for winning larger pots when it flops well. That, in turn, depends on its chances of flopping a Big-Hand (2-pair or better) or a Big-Draw (at least 8 outs).



For example,
 22
 has a 12% chance of flopping a set, which will result in a larger average profit. This should improve its hand ranking relative to one based on AIE alone. A hand like T9s has a 6.5% chance of flopping a Big-hand and a 21.4% chance of flopping a flush or 8-out straight draw. So its ranking should also improve.



With reasonable assumptions about the value of Big-Hands and Big-Draws a new figure of merit is created, the Selbrede Equity (SEQ), which we can use to create a more useful ranking.
 Figure 5.2a
 lists the top starting hands in SEQ order, eliminating most of the lower ranking hands and trash hands.
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Figure 5.2a. SEQ Starting Hand Ranking Chart based on SEQ values.









Let me emphasize this again: there is no single correct ranking system. Although SEQ tries to adjust for the potential of winning larger pots, it still has subjective components. (So I won’t describe in detail exactly the algorithm I used to make my adjustments. See
 Donkey Poker
 for more details.) Nevertheless, it is my starting point.



We could use this chart as is. Or we could recognize that many of these hands have equivalent SEQ values, and therefore group similar hands together. For example,
 22
 ,
 33
 and
 44
 have similar SEQ values and could be grouped together. We could say the same thing about the Ace-Rag hands
 A2o
 -
 A9o
 or the suited connector hands
 54s
 -
 JTs
 . The result is a simpler chart,
 Figure 5.2b
 .
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Figure 5.2b. Simplified Starting Hand Ranking Chart based on SEQ groups. “Avg. SEQ” is the average SEQ value of the starting hands in the group.







You can use either chart to construct your starting hand ranges for any particular decision. Or you can modify either chart to more accurately reflect your own sense of starting hand values.









Ranges



The next task is to construct a range table for various common decisions, such as RFI and RWPC. We can begin by summarizing the various
 optimum
 values from the charts in Chapter 3. But don’t take these values as absolute; they sometimes depend on how the best-fit curve was chosen. Adjusting the values a bit is perfectly reasonable.
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Figure 5.2c. One possible list of target ranges. “Opt” is the optimal value from the various Chapter 3 plots. “Range” is the approximate range we need to consider, assuming an average PFR percentage of 8%.







Figure 5.2c
 lists ranges you can use to construct a Starting Hand Chart. It assumes that your opponents’ average PFR percentage is 8%. For example, you need a Middle Position VPIP range of 13.6% in order to achieve an average VPIP percentage of 12.3%. This accounts for those hands that are raises ahead of you, allowing you to only play your 3Bet and CCPF ranges.



You can use the data from
 Figure 5.2b
 and
 Figure 5.2c
 to construct a personal starting hand range for each position. You are NOT constrained to choose the precise hand ranges from these tables. They are just your starting point. You can choose to replace some hands in this range with others that are lower if you think they are stronger. It's your choice. Many of the hands near the bottom of the list have essentially the same value.



You must also take into account your own personality. If you are currently a passive player, you may not feel comfortable doubling or tripling your current level of aggressiveness. It's perfectly reasonable to step your way up to the target values.



Eventually you can construct a starting hand chart made up of elements like that in
 Figure 5.1
 . The easiest method is to start with a spreadsheet and construct a blank Starting Hand Chart similar to
 Figure 5.2d
 . Color is much easier to include using a computer. You can also print out the blank chart of
 Figure 5.2d
 and fill it out manually. Begin by adding the hands to the appropriate boxes, making adjustments as you see fit.



The result will be a chart similar to
 Figure 5.2e
 . Again, I do not necessarily recommend that you copy this chart and play it robotically. You can construct a different chart based on the Chapter 3 figures combined with your own experience and playing style. What I recommend is to go through the process of deciding what your chart should be. There is no perfect chart, but there is benefit in the discipline that this process requires.



The point is to start with a baseline, and to make adjustments that push your game toward more optimum values. If you are a tight passive player, you could start with your current baseline chart, adding hands as you feel comfortable, increasing your aggressiveness and perhaps playing more hands in position. Again, this process is a journey, not a destination.
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Figure 5.2d. A blank Starting Hand Chart.
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Figure 5.2e. A portion of the starting hand chart based on Figure 5.2c.








5.3 Chapter Five Pearls

"Wisdom is not the product of schooling but of the lifelong attempt to acquire it." Albert Einstein







	
Constructing a Starting Hand Chart based on your current style is a useful exercise for understand how you are currently playing.


	
Making a Chart of how you want to modify your play can provide a discipline assist. For example: it can allow you to add specific hands to your raising range so you step your way up in aggression.


	
Your Chart can become a reasonable autopilot style when multi tabling or when you feel yourself tilting.


	
Use your Chart as a baseline; you can deviate from it when you choose to experiment, or when you believe a specific Villain is susceptible to a move.


	
Your Chart should be simple enough to use with a quick glance when the situation calls for it.


	
Hand ranges are often determined by using a Poker Stove simulation. This is not very useful in a real NLH game. A more useful ranking adjusts the AIE by considering the frequency and value of flopping Big-Hands and Big-Draws. This is how the SEQ rating is used.


	
Once you construct a chart, play it religiously for a while in a microstakes game to establish your actual VPIP and PFR percentages. Then adjust your chart to move these percentages in the direction you want them to go. Eventually you will have a chart you can trust.
















 Six: Flop Statistics



"Facts are stubborn, but statistics are more pliable." Mark Twain







The goal of most weak poker players is to see the flop. They are reluctant to fold their hands since they are sure to flop something good. For them, poker is entertainment and thrills. Folding preflop is boring.



Good players, on the other hand, want to maximize their win rate. Seeing the flop with a weak hand or out of position does not accomplish this goal. Good players have an instinctive Pavlovian aversion to playing bad cards out of position.



Earlier chapters have taught that our dominant preflop actions should be folding or raising. What should we do on the flop when we raise preflop and get called? Of course the answer is, as always, "it depends". It depends on whether we are heads up or in a multi-way pot. It depends on whether we are in-position or out-of-position. It depends on the effective stack sizes. It depends on the tendencies of the villains still in the pot. It depends on the hand ranges we put our opponents on. The flop is where we really begin to play poker.



In the preflop chapters, we studied preflop statistics by analyzing the two thousand players who were dealt the most hands. In this chapter we will study the same two thousand players on the flop. This is a tricky analysis. If we sort all the players in the data base for
 saw-flop
 , we will get a different top-2,000 list. And this list would be biased in favor of the players who saw the flop the most. Since we know that the best players tend to raise preflop, they may be under-represented in the saw-flop population. Consequently, we should look at the same players on the flop as we studied preflop. This is especially important when we analyze special types of flops, such as after a preflop raise or when the flop is a limped pot.



Figure 6.0a
 summarizes some key information about flop play. Notice that
 All Players
 lost more money per flop-seen (16 BB per 100 flops) than they lost overall (9 BB per 100 dealt hands), nearly twice as much. On the other hand, the more experienced Top-2K players won much more money postflop. These veterans lost 612,000 BB overall, but won 1,009,000 BB postflop. This means that they lost about 1,620,000 BB preflop! The top 327 players (those dealt at least 20,000 hands) are even more profitable, winning 35 BB per hundred flops seen. This is a remarkable result, implying that the most experienced players make their money postflop. Perhaps there is a lesson here: be happy when you see a flop against weak players.
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Figure 6.0a. Various Flop Statistics. “All Players” refers to all players in the database. “Top-2K Players” refers to the 2,000 players with the most dealt hands. “Top-327 Players” refers to the 327 players that were dealt at least 20,000 hands.







Table 6.0b
 summarizes some additional flop statistics. The 121,000 players in the database played about 6 million hands, of which 35% ended preflop, always the result of a preflop raise. Nearly 4 million hands saw the flop. About 2/3 of these flops were raised preflop. Only 22% were not raised preflop.
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Table 6.0b. Various Flop Statistics. "All Players" refers to all players in the database. “Top 2,000 Players” refers to the top 2,000 players having seen the most flops.







The average number of players per hand was 8.53, with 3.04 players seeing the average flop. About half of these flops were heads-up another third were three-way flops. There are very few family pots with 5 or more players in online poker.



The average number of players per limped flop was only 3.46. Since the overall average was 3.04, and considering the number of limped and raised pots, the average number of players in a raised pot was only 2.82. Limped flops are not much different from raised pots in the number of players seeing the flop.



Also notice that the most experienced players are much less likely to see a flop (50% versus 65%). This is because they are more likely to raise preflop, ending the hand early. A smaller portion of flops are limped, for the same reason. This is the reason why we must use the same 2,000 players for our flop analysis as we used in our preflop analysis. Otherwise, some of our original top-2,000 preflop players would drop out of the list of the top-2,000 flop players. Our flop list would be biased in favor of replacement players that were not dealt as many preflop hands, but played more hands on the flop.









6.1 The Continuation Bet



"Even if you are on the right track you'll get run over if you just sit there." Will Rogers







As a good player, you might expect that most of your flops would be after you have raised preflop. Based on
 Figure 6.0b
 , that turns out to be true; 70% of their flops were raised preflop.



The higher your Preflop Aggression Ratio is, the more likely you will find yourself with a flop Continuation Bet opportunity. A flop CBet is a bet-first-in after you were the last preflop raiser. It is basically a continuation of your preflop aggressiveness.



When you have position, the villains will often check to you, expecting you to CBet. You will CBet nearly every time against some players. Against others you may decide to check behind when you miss, or trap when you hit. You will also CBet less often in multiway flops. The flop CBet has several key advantages:







	
You will often win the pot without a fight. A single opponent will pair one of his hole cards only 1/3 of the time, which will be his bottom card half the time.


	
You maintain the betting initiative established by your preflop raise.


	
You strengthen your table image as an aggressive player.


	
You make it harder for a villain to put you on a hand.









How often do the best online players CBet?
 Figure 6.1a
 shows that the optimum CBet percentage is about 77% of your CBet opportunities. There are several things to note about this plot:







	
This plot considers the situation where you 2Bet preflop and see the flop. It does not consider the rarer 3Bet continuation bet.


	
"PFR Profit" is plotted, not “Total Win Rate”. PFR profit is the money you make (per hundred CBet opportunities)
 after you see a flop after having been the preflop raiser
 . This includes checking and betting when first to act, as well as responses to a DonkBet in front of you.


	
The R
 2
 (goodness-of-fit) of this graph is 0.41, compared to 0.12 for the 2
 nd
 Edition version. This means that the larger database used for this edition has significantly improved our confidence in the location of the peak. (The scatter in the data is much less.)


	
The peak profit is about 49 BB/100 (Hundred Opportunities), with an average of about 39 BB/100. This is reasonable since you usually have a good hand to be in this situation.


	
Figure 6.0b
 shows that about 1/3 of the top-2,000 hands reach the flop in a raised pot. The
 Figure 6.1a
 peak profit is then roughly equivalent to 16 BB per hundred hands dealt.
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Figure 6.1a. PFR Profit (BB per 100 PFR hands to see the flop) vs. Flop CBet %. The square indicates Mr. Average. Hero has raised preflop and seen a flop.







	
The curve is fairly steep near the peak. You can significantly damage your profit if you are five or ten percent off the peak.


	
Mr. Average wins about 39 BB per hundred CBet Opps, or about 13 BB/100. He leaks about 3 BB per hundred dealt hands by CBetting too infrequently. If you CBet only 50% of the time, your leak is closer to 4 BB/HH. Proper CBetting is critical to a healthy Win Rate.













The Positional CBet



The previous plot was an overall CBet optimum. It merges your In-Position (IP) and Out-of-Position (OP) opportunities, single and multiple villain battles, aggressive and passive opponents. Each of these factors should modify your CBet frequency. We can study the positional aspects of CBetting by looking at
 Figure 6.1b
 . We can see that the CBet optimum is higher when you have position, 83% versus 73%. It’s fairly obvious why CBetting works better when you have position; you will always be able to see what your opponents do before you act. Sometimes they will bet into you (a Donk Bet), and your action will no longer be a CBet.
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Figure 6.1b. PFR Positional Profit (BB per 100 PFR hands to see the flop, IP or OP) vs. Flop CBet percentage. The squares represent Mr. Average.











The Multi-way CBet



Position isn’t the only key factor in your CBet strategy. You also need to consider how many opponents you are up against. Clearly a CBet makes more sense in a heads-up pot than in a five-way pot.
 Figure 6.1c
 shows how dramatic the difference is. Heads-up flops require a much higher CBet frequency, 73% compared to only 51%. But the Multi-Way pots are slightly more profitable, probably because there is usually more money to be won when there are more villains in a raised pot.
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Figure 6.1c. PFR Profit (BB per 100 PFR hands to see the flop) vs. CBet percentage, in Multi-Way and Heads-Up flops. The squares represent Mr. Average.











Your OP CBet is Raised



You CBet on the flop but the villain raises. This can occur in two situations. 1) You CBet Out-of-Position and the villain raises behind. 2) The villain checks, you CBet, and the villain check-raises.
 Figure 6.1d
 shows the various defensive actions against a villain’s raise of your OP CBet. You can fold, call or reraise him. Clearly your most frequent action should be to fold: about two-thirds of the time. You should call and raise at about the same 18% rate.



These curves are based on only 62,000 CBet-FaceRaise hands, which makes the trustworthiness of the curves and peaks less reliable than many other stats. The R
 2
 is less than 0.2, which makes our certainty of the peak locations no better than about  2 points or so.



Notice that Mr. Average calls too often at 45% and doesn’t fold enough. Although he is far down the slope of the curves, this isn’t as bad an overall leak as it seems since this situation doesn’t occur very often. For the same reason, this is not a very useful HUD stat to have since you will rarely face an opponent with enough history for a trustworthy stat value.
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Figure 6.1d. PFR Profit (BB per 100 PFR hands to see the flop) vs. CBet/Raise Defense). Villain raised Hero’s CBet. The squares represent Mr. Average.











Your IP CBet is Check-Raised



When you are in-position for your CBet, the villain’s raise becomes a CBet Check-Raise. Usually the villain knows enough not to Donk Bet and he expects to extract more value with a check-raise. But, it could also be a steal attempt or a semi-bluff. So you need to be able to read the villain and the board texture to make a good decision. You can use your HUD to help identify which villains are likely to raise your CBet.



Figure 6.1e
 shows that the optimal response to a CBet Check-Raise is similar to a CBet Raise, folding slightly less often to the Check-Raise. You might expect that your superior position would allow you to call more hands, but
 Figure 6.1e
 suggests differently.



The advantage you have by your superior position is more than offset by the obvious strength of the villain’s Check-Raise. When a villain Check-Raises Out-of-Position, he is perhaps stronger than when he raises in-position.



Another explanation might be that the peaks are not known accurately enough to be sure of such a small difference. Only 44,000 Check-Raise Defense opportunities were used to generate these curves. Compared to the 880,000 CBet IP opportunities, this isn’t very many. Villains don’t Check-Raise a CBet very often, so there is bound to be some uncertainty in the location of the peaks.



Note, however, that optimal raising percentage is about the same regardless of your position.
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Figure 6.1e. PFR Profit (BB per 100 PFR hands to see the flop) vs. CBet-Check-Raise Response. Villain has checked to your CBet, then raised. You can call, fold or 3Bet. This differs from Figure 6.1d in that you have position here.











Donk Betting



Sometimes you are the preflop raiser and you have position on the villain. Instead of politely checking to the aggressor and allowing you to CBet, the villain bets into you. This is called a "Donk Bet". It sounds like a pejorative term, and it often is. (Type "Nice donk bet" into your chat box and see what response you get.) But there are situations in which a Donk Bet might make sense, (see
 Section 6.2
 ).



When a villain calls your preflop raise and hits his hand, he is usually better off checking to the raiser (you). This generally makes him more money when the raiser CBets at a high rate. Sometimes the villain Donk Bets because he is afraid of the flop texture. Perhaps he flopped top pair on a flush board and doesn’t want to risk giving a fee card. Or he may bet into you with a hand like
 AKo
 that missed the flop, trying to see where he is in the hand. Some aggressive players may have 'floated' preflop, intending to take it away from you on the flop. Sometimes a villain will Donk Bet when he has stats on the preflop raiser, indicating that a Donk Bet works at a high rate.



Once a villain Donk Bets, you have three possible responses: fold, call or raise.
 Figure 6.1f
 shows how CBet profit depends on your response. Let’s first look at the “Call” curve, which is the solid-line. You can see that the maximum CBet profit is about 65 Big Blinds per Hundred CBet Opportunities at a 95% calling rate. But we also see a secondary peak (A) at a 22% calling rate. We see a similar behavior for the “Folding” curve, with peaks at 1% and 60%.
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Figure 6.1f. PFR Profit (BB per 100 PFR hands to see the flop) vs. Donk Bet Response. The thick line is Call, the dashed line is fold.







Looking carefully at the actual data confirms that there really are two peaks for each curve. There appears to be two ways to defend against a Donk Bet. You can fold about 60% of our hands, calling with 22% and raising 18%. Or you can call nearly everything, folding and raising very little. This is a very strange conclusion. Can it be true?



If you are an aggressive preflop raiser, folding half of your hands seems reasonable since you will often have a mediocre holding that missed the flop. The villain's call of your PFR indicates strength and you may be behind when he Donks into you. When you start without a pocket pair, you will pair a hole card about 1/3 of the time, so calling 1/4 of the time seems about right. And you can certainly raise when you started with a strong hand, hit the flop hard or think the villain is trying to steal.



Based on these curves, the “call everything” strategy seems to be the most profitable. But is it really? When we look at the last three data points of the
 Call
 curve we find that they are enriched by high-experience players, with 6% of the players playing 15% of the hands. On the other hand, the points near the 22% peak are enriched by low-experienced players, with 18% of the players playing 15% of the hands. When we look at the Fold curve we find the same trend; the extreme peaks are created by high-experienced players and the secondary peaks are created by lower-experienced players.
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Figure 6.1g. DonkBet Response vs. PFR Profit (BB per 100 PFR hands to see the flop). The thick line is Call, the dashed line is fold.







So it appears that the most experienced players, (presumably the best ones), mostly just call the Donk Bet in-position and reevaluate on the turn. That means that they are trapping with their monsters and floating with their misses. Perhaps trapping with your monsters is the big money maker here.



We can also plot our data in a different way,
 Figure 6.1g
 . Here we sort by CBet Profit and look at the Donk Bet response. At first glance these curves appear to give different optima than
 Figure 6.1f
 . However, consider the “Call” curve from
 Figure 6.1f
 . Points “A” and “B” represent the same profit, about 53 BB/HO.
 Figure 6.1f
 represents this as a single point (point “C”), which is a weighted average of “A” and “B”. So
 Figure 6.1g
 presents a misleading result, suggesting that calling a DonkBet 43% of the time is the optimum.
 Figure 6.1e
 indicates that 43% is close to the worst option.



You must decide for yourself which curve to believe. I suspect either strategy will work if applied properly. Calling nearly every DonkBet would not be my preference. Instead, I would probably fold 60%, call 22% and raise 18%.



This is where you must play some poker: your decision often will depend on your read on the villain. Your HUD stats may provide guidance. The 'Donk Flop' stat can be useful if you have enough hands from the villain. However, excessive Donk Betting does not mean he is trying to steal. He may simply bet whenever he hits the flop even though that play does not optimize his profit.











Floating



Sometimes we will raise preflop out-of-position and get called by a villain in-position. His call of your preflop raise may be an attempt at a
 Float
 . If we check on the flop (instead of CBetting) and the villain bets, his bet is called a
 Float Bet
 . A preflop float with a bet on the flop is identified in PokerTracker as "Float Flop". The terminology can be confusing. It is really a "flop bet after a preflop float", but “Flop Float Bet” is simpler. The PokerTracker name is even more confusing. But since a preflop float is not a float until there is a flop bet after a checked CBet opportunity, "Flop Float" may be a reasonable shorthand description. Make sure you use the correct stat in your HUD. Turn Float and River Float will be discussed in later chapters.



The purpose of the float play is to call a preflop raiser with a weak hand but superior position. The intent is to take the pot away from the raiser when he fails to CBet the flop. Obviously the goal is to use your HUD to identify villains that CBet too infrequently. When a fit-or-fold player misses the flop, he often checks, and-folds to a bet.



But many players will flat-call the preflop raise with a strong hand, but not one good enough to reraise. So when they bet (Float Bet) after a check, it doesn’t necessarily signify they are just stealing the pot.



You make a preflop raise and a villain in superior position calls. You check the flop and the villain bets. You now have a Float Defense Opportunity; you can call, fold or raise the villain’s float bet.
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Figure 6.1h. PFR Profit (BB per100 PFR hands seeing the flop) vs. Float Defense Action. Hero can fold, call or raise the Float Bet. A float defense opportunity occurs when the Hero has raised preflop but checked the flop OP. The IP villain bets, providing the Hero with a Float Defense Opportunity.







Figure 6.1h
 illustrates that you should fold the vast majority of the time, probably more than 80%. This is much more often than the average player, who folds only 64% of the time. Your calling percentage should be less than 20%, compared to 28% for the average player. The average player raises 8.5% of the time, not far from the optimum.



You should check a villain’s Fold-To-Float percentage on your HUD. When it is very low, the villain can be exploited by a Flop Float bet.









6.2 Having Called a Preflop Raise...



"Man must be disciplined, for he is by nature raw and wild." Immanuel Kant







In-Position



Chapter Three teaches that you don’t want to be in a raised pot unless you are the raiser. However, sometimes
 stuff
 happens. Perhaps you had correct odds to set mine. Perhaps you are in a multi-way pot with good position. Or you decided to trap with a premium hand. You expect to have position on the villain in these situations.



The typical villain will usually CBet on the flop.
 Figure 6.2a
 illustrates the optimum responses to his CBet when Hero has position. Hero will pair one of his unpaired hole cards about 1/3 of the time. Sometimes he will start with a pocket pair and fold to a CBet when he misses his set. So folding 63% of the time is consistent with a fit-or-fold strategy.
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Figure 6.2a. PFR Profit (BB per 100 CPFR hands to see the flop) vs. CBet Defense IP. Hero is IP and Villain CBets. Hero can call, fold or raise. CPFR Profit is the money won after calling a preflop raise and seeing the flop.







Raising about 12% of the time also seems reasonable, since you will sometimes pair your top hole card or flop a set. You may also decide to steal-raise when the villain PFRs and CBets too often. (Check your HUD.). Stealing may also be a strong move when you have a good drawing hand and the villain folds to a raise too often.



Notice that even optimal play results in a significant loss. The lesson here is to not call preflop raises, even when you have superior position. Folding and raising are better options. Also note that these curves are very steep; even a modest deviation from the peaks will result in bigger losses.



Figure 6.7b
 (appendix) summarizes some key information from CBet defense situations. Notice that the average call percentage average all players is higher that the peak value. The Top-2K average is a bit lower and the Top-327 a bit lower still. As the players become more experienced, their average value approaches the peak value. This trend seems to be a general rule for most stats.



With nearly 260,000 opportunities, these curves have enough data to be reliable.







Out of Position



We expect optimal response to depend on relative position but this is only slightly important for CBet Defense. An Out-of-Position Hero first checks, then defends against a villain's CBet.
 Figure 6.2b
 shows that Hero’s optimum Fold percentage is only 6% higher OP compared to IP. The optimum Raise percentage is only 3% higher OP. So position is only a small factor.



The average player folds 52% of the time OP (square symbol). This puts the average player more than 30 BB/100 down the curve. So while folding 52% rather than 69% doesn't seem like a big error, it can lead to a huge profit loss. Each curve is very steep near the peak, so even modest errors are expensive.



Everyone loses money when calling a preflop raise, even with position. The average player calls a preflop raise far too often. In Chapter Two we found that the optimum CCPF should be 6.6%, probably even lower Out-of-Position. But the average CCPF was about twice that value. If the CBet Defense stats included only players who called preflop raises properly, peak profit would certainly be better, perhaps even a positive number.
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Figure 6.2b. CPFR Profit (BB per 100 CPFR hands to see the flop) vs. CBet Defense OP. Hero is OP and checks. Villain CBets. Hero can call, fold or raise. CPFR Profit is the money won after calling a preflop raise and seeing the flop.







Donk Betting



Hero has called a preflop raise but is Out-of-Position on the flop. One of his flop options is to Donk Bet, which is to bet into the preflop raiser. It’s called a Donk Bet (presumably) because donkeys do it. Sometimes Hero flops a good hand on a dangerous board and doesn’t want to give the villain a free card. Other times he has missed the flop and decides to steal. Both of these reasons will sometimes work out for our Hero. But does an occasionally Donk Bet help his profit?



Figure 6.2c
 shows that it does not. Apparently the optimum Donk Bet percentage is zero (or close to it). This curve is based on more than a half-million Donk Bet opportunities, so the trend is probably correct. Looking closely at the low-percentage end of the curve, you
 might
 be able convince yourself that Donk Betting at a 1 or 2 percent rate is OK. But it doesn’t seem better than not Donk Betting at all.



You might consider Donk Betting with a set on a dangerous board. That might work out sometimes, and you might remember those times fondly. But there are other times when a check will induce the villain to CBet into the dangerous board; he doesn’t want
 you
 to get a free card either. It’s hard to estimate analytically which tactic will win the most money in the long run. But the statistics make it clear: don’t donk bet.



You might see an occasional player with a high Fold-to-DonkBet percentage. But Donk Betting is so uncommon that you rarely have enough hands on a villain to trust your HUD. Just check to the raiser.
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Figure 6.2c. CPFR Profit (BB per 100 CPFR hands to see the flop) vs. Donk Bet percentage. Hero calls a PFR OP and donk bets the flop.







Mr. Average Donks way too much at 13.6%. This costs him about 50 BB per hundred Donk opportunities. (A Donk opportunity is when Hero calls a preflop raise OP and sees a flop.)







Floating



A villain raises preflop and Hero calls the raise with superior position. Perhaps he has a strong hand, perhaps he expects to take the pot away on the flop when the villain shows weakness. The villain checks (rather than CBets) and Hero bets; he is said to have made a
 Float Flop Bet.
 Hero’s preflop call is retroactively considered a float once he has bet the flop.



Floating works best when Hero’s table image is solid, rather than wild. If there is a preflop raiser and a caller, he should not float. A better option is to squeeze or to fold his marginal hands. Of course, Hero isn’t necessarily floating with the sole intention of taking the pot away on the flop. Mostly he is simply exploiting the villain’s apparent weakness on the flop by betting.
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Figure 6.2d. CPFR Profit (BB per 100 CPFR hands to see the flop) vs. Hero's Float Flop Percentage. Hero calls a PF raise IP, then bets after the preflop raiser checks the flop.







Figure 6.2d
 shows that Hero should make a Float Flop Bet a high percentage of the time, about 70%. This stat includes both heads-up and multi-way situations, and the multi-way situations are clearly more risky. The 70% Float optimum could represent a nearly 100% Float Bet percentage in heads-up situations with a much smaller percentage in multi-way flops. The lesson here may be to always bet when the OP preflop raiser shows weakness on the flop.



This curve only goes slightly past the peak; there are very few players with higher Float Flop percentages. This means that the true optimum might be even higher than 70%.



Your best strategy here is to look at your HUD, checking the “Fold to Float Flop” percentage.
 Figure 6.1h
 indicates that most villains will fold a very high percentage of the time. And when they call, you will still be in position on the turn and river.









6.3 In a Limped Pot



"He who walks with the lame learns how to limp." Latin Proverb







Limping may be lame. But you will still see some limped pots on the flop. About two-thirds of all dealt hands see a flop, and about one-third of these flops are limped pots. We need to understand what to do in these situations since they come up so often.







Opening In-Position



The average player is in-position in 46% of these flops. But the most experienced 2,000 players are in-position only about 38% of the time, presumably because they are more likely to end the hand preflop with a raise.
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Figure 6.3a. Profit (per 100 limped flops IP) vs. Open percentage. Hero is IP on a limped flop. Villain checks and Hero can check or bet (open). The square is Mr. Average.







About half the time the Out-of-Position player checks and the Hero has an open opportunity, either checking or betting.
 Figure 6.3a
 shows that Hero should bet a very high percentage of the time, at least 88%. This curve shows no sign of bending near the peak, so it is conceivable that the optimum play is to bet every time the OP villain shows weakness by checking.



A limped flop in-position is a profitable situation, especially compared to being out-of-position. But Mr. Average loses a lot of equity by opening only 47% of his opportunities. This costs him about 22 BB per hundred limped flops IP, a huge leak. The average player, even the average experienced player, simply checks behind too often, ignoring the weakness that the OP villain is broadcasting.



This curve does not climb to 100%. Sometimes it might be better to check behind in a family pot. Otherwise, bet.







The Check/Raise Defense



The villain checks, Hero bets and the villain Check/Raises. Now Hero has a Check/Raise defense to consider; he can call, fold or reraise.
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Figure 6.3c. Limp IP Profit (per 100 limped flops IP) vs. C/R Defense. Hero is IP in a limped flop. Everyone checks to Hero, who opens (bets). Villain Check/Raises and Hero can call, fold or reraise. The squares represent Mr. Average.







The statistics on this are tricky. There are only 51,000 C/R defense opportunities in the full data base and only 16,900 for the Top-2K players. (Compare this to the 275,000 opportunities used for
 Figure 6.3a
 .).
 Figure 6.3c
 teaches that we should fold a very high percentage of the time, 69%. There may even be a second peak at 90%.



Notice that Mr. Average plays this situation very well, very near the optima. But since C/R defense opps are rare, it is not a useful HUD stat.







Defending In-Position



About half the time the OP villain bets into the Hero and he must defend. He can call, fold or raise.
 Figure 6.3d
 shows the optimal responses to a villain’s flop bet.



Hero has position and will pair one of his unpaired hole cards about 1/3 of the time, so folding 66% of the time seems reasonable since the villain’s OP bet signals strength.
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Figure 6.3d. Profit (BB per 100 limped flops IP) vs. Bet Response. Hero is IP on a limped flop. Villain bets and Hero can call, fold or bet. The squares represent Mr. Average.







About 1/6 of the time Hero will pair his top hole card, (sometimes an ace, sometimes top pair good kicker), and occasionally he will flop a set. So raising the flop bet 19% of the time also seems reasonable. There will also be other times when a raise can be in order, such as when Hero’s HUD shows that the villain likes to steal on the flop.



Calling can be in order when the villain underbets, when Hero has a good draw or when he decides to float and take the pot away on the turn.



Figure 6.3d
 shows that the average player calls 36% of the time and raises only 9% of the time, very far from the optima. Even the average experience player (Top-2K) calls too often at 31%. Limped pots In-Position are clearly profitable, even with sub-optimal play. But if you stray too far from the peak values, your overall profit will be severely degraded.



Of course, these curves are influenced by the type of player that finds himself in a lot of limped pots. The best player will avoid that, opting to raise most of his playable hands. Preflop. If you are a good player, you will only be in a limped flop in certain favorable situations, such as a good set mining opportunity with a small pair or a suited connector with multiple limpers. These hands tend to play themselves on the flop; if you miss your set, you tend to fold to aggression and sometimes steal when your HUD suggests this will be +EV.



On the other hand, the average low-stakes player is not particularly skilled and you can often take the pot away from him. You need to check your HUD to determine when your bet will most likely work.







3Bet Defense IP



A villain bets and Hero defends. When Hero folds, the hand is over for him. When he calls, he will usually see the turn and we can move on to Chapter Seven. But when Hero raises, the villain has a 3Bet opportunity. When the villain 3Bets, Hero has a 3Bet Defense opportunity in-position.



These 3Bet defense opportunities are very rare, with only 8,245 opportunities in full data base and only 2,600 from the Top-2K players. That makes this stat somewhat unreliable and unimportant. We rarely have enough hands on a villain to use our HUD effectively.
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Figure 6.3e. Limp IP Profit (per 100 limped flops IP) vs. 3Bet Defense. Villain bets and Hero raises IP on a limped flop. Villain 3Bets and Hero has a 3Bet Defense decision; call, fold or 4Bet. The squares are Mr. Average.







Figure 6.3e
 plots our 3Bet Defense options. Mr. Average calls 60% of the time, much higher than the apparent optimum of 19%. He raises about 14% of the time, much lower than the optimal 25%. Even though this is based on very few hands, it appears that our best responses to a flop 3Bet are to raise or fold.











Opening Out-of-Position



Finding yourself out of position on a limped flop is not a good situation, especially in a multi-way pot. Your decisions are much easier when you see the villain’s action first.



Figure 6.3f
 shows the relationship between the profit made when seeing a limped flop and how often we open-bet the flop. There are several key aspects of this graph to notice. First, limping OP is a losing situation; even optimal play loses money.



Second, the optimal open-bet percentage is only 11%. But the curve is very flat, indicating that there is not much penalty for open-betting more often. In fact, the average player opens 20% of the time, but suffers very little profit loss from his aggressiveness.
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Figure 6.3f. Limp-OP Profit (BB per 100 limped flops OP) vs Open percentage. Hero is OP in a limped flop and can check or bet (open).







With such a weak dependence on open-bet percentage, it’s likely that other factors are more important for profit, such as player reads using a HUD. The main lesson here is to rarely play a limped pot out-of-position. That is hard to accomplish when you limp in early or middle position, and can only be guaranteed on the button. Raising is the only sure-fire way to avoid a limped pot OP.







Defending Of-Of-Position



Most of the time we will check the flop. Sometimes the villain will bet and we have a defense opportunity.
 Figure 6.3g
 shows how Limp-OP profit depends on the response.



Clearly you should fold nearly all the time, 86%. This makes sense considering your poor position and considering you did not have a good enough hand to open-bet. Occasionally you will have a read on the villain and check your strong hand then raise his open-bet. You might also do this with a good drawing hand against some opponents, especially on a dangerous board.
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Figure 6.3g. Limp-OP Profit (BB per 100 limped pots seen OP) vs. Bet Defense. Hero is OP in a limped flop and checks. Villain bets. Hero can call, fold or raise. The squares represent Mr. Average.









6.4 Flop Aggression Stats



"For the ordinary man is passive...He feels himself a master of his fate, but against major events he is as helpless as against the elements." George Orwell







Chapter 2
 covered preflop aggression stats and claimed that they are not very useful. Nevertheless, many good players use them as a shorthand way to describe the general aggressiveness of an opponent.







Flop AF



Flop aggression stats are much more useful. The flop Aggression Factor (AF) is defined as:







Flop AF = [Bet + Raised] / [Called]







Flop AF is a measure of how often your affirmative actions are aggressive ones: betting and raising compared to calling. It does not consider folding or checking.
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Figure 6.4a. Flop Profit (BB per 100 flops seen) vs Flop Aggression Factor. The circles are the data points and the square represents Mr. Average.







Figure 6.4a
 illustrates that a very high Flop AF is required to maximize profit. Although the peak is at AF = 6.5, the data points (circles) suggest that even higher AF values would be just as profitable. In other words, the more aggressive you are on the flop, the more profitable you are.



The average database player has an AF of 2.44 while the average Top-2K player AF = 3.00. The Top-327 average is even higher at 3.51. These values are far below optimal, but the more experienced players are more aggressive.



Flop AF is nearly the ratio [Bet]/[Call] since raising is only a small factor. That means that the average player is either checking too often (not betting) or calling too often (not folding).



Since Flop AF is based on every flop hand not checked around, it becomes a useful HUD stat very quickly. Therefore, you might expect it to be a reliable way to tell who the fish are. But there are some issues with this stat. First, it does not include folding or checking in its calculation and can be misleading. Second, it is not an intuitive stat for most of us.











Flop AFq



Some players prefer to use the Flop Aggression Frequency, defined as:







Flop AFq = [Bet + Raise] / [Bet + Raise + Call + Fold]







This is the
 percentage
 of flop actions (except for checking) that are aggressive. (Percentages are more intuitive for many players.) Flop AFq includes folding in the calculation, while Flop AF does not. A hypothetical player could fold 99% of his flops, raising the remaining 1%, and would have an infinite Flop AF. Looking only at AF can be misleading when the villain is very tight, but aggressive.



Figure 6.4b
 illustrates that maximum profit is generated at 57% AFq. If you look at the actual data points (circles) you can see that the curve is fairly flat above about 50%. In fact, it’s possible that profit can be improved further by an even higher AFq percentage.



Notice that the average database player has a low AFq of 43%, far below optimal. This represents about an 8 BB/100 leak in Flop Profit. Since about 65% of dealt hands see a flop, this leak amounts to about 5 BB per 100 dealt hands. This is clearly a big leak.



How can you increase our Flop AFq to a high level? Call and fold less often! To some extent this is dependent on what you do preflop. If you play too many hands preflop, you will have too many weak hands on the flop. By playing fewer hands preflop, and by raising most of them, you will be able to bet and raise a higher percentage of the time on the flop. And you will have fewer hands you need to fold.



Check your opponent’s HUD AFq. When it’s low, they have too many hands to defend on the flop. Or they are too timid to play their marginal hands aggressively.



Check your own AFq. If it is too low, investigate the source of the problem. Are you playing too many hands? Are you too timid on the flop? Once you identify the problem, you can begin to correct it.
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Figure 6.4b. Flop Profit (BB per 100 flops seen) vs. Flop Aggression Frequency. The square represents Mr. Average. The circles are data points.









6.5 Chapter Six Examples



"A good example is the best sermon." Ben Franklin







6.5.1 Defending a Flop CBet.







The villain Smagol raises first-in to $3.50 from the cutoff. You are on the button with
 JJ
 . You check Smagol’s HUD and see something like
 Figure 6.5.1
 .



First you notice he is 17/8 overall, (VPIP / PFR). Then you click on the “17” and find he is 17.2 / 11.5 from late position. Late position includes the Cutoff and Hijack seats, so you assume he may be even more aggressive from the CO. He doesn’t need to have a great hand, but probably has a good one. His 11% range might be something like
 55
 +,
 JTs+
 ,
 AJo
 + and
 KQo
 . So your
 JJ
 is well ahead of his range.
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Figure 6.5.1. Flop information for Example 6.5.1







The Gap principle implies your
 JJ
 (top 3%) is plenty good enough to play. So should you raise here or just call? You have position on Smagol, so you have some flexibility.



Looking again at Smagol’s HUD, you notice he CBets the flop 89% of the time overall, and 90% from late position, and you have plenty of history on him. You expect him to CBet the flop, and so you call his PFR in position.



The pot is now $8.50 (minus the rake) and the flop is
 Q93
 rainbow. Smagol CBets $5.50, about 2/3-pot. Now you have another decision to make: should you call, raise or fold.
 AQ
 is definitely in his range, as are
 KQ
 and
 QQ+
 . If you add these “bad” hands together, you face a 1.4 + 2.4 = 3.8% range.
 QJs
 is also in his range, but you have two of the jacks. You are still probably ahead of his range.



Checking his HUD again, you see that he folds to a flop raise 56% of the time, but the number of hands this is based on is not very high. He 3Bets only 10% of the time. You could check to see if he bets again on the turn, but a raise may be better. The pot is $14 (minus rake) and a pot-sized raise would be about $25. You bet $21 and Smagol folds.



A call may also have been reasonable. That would make the pot $19.50 on the turn. If he checks the turn and you bet $15, (3/4 pot), you would have invested the same money. But he also would have seen an extra card.









6.5.2 A CBet-weak Student (Bilbo)







Bilbo is another student who asks for guidance. He is a marginally losing player with years of experience. His basic stats are:
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Table 6.5.2, some preflop and flop statistics for Bilbo in example 6.5.2.







We see that Bilbo is a 17/8 player preflop, which is not too far from optimal in both PFR and VPIP percentages. But his ratio is only two-thirds the optimum value. So he should play slightly fewer hands and raise slightly more of them.



However, his continuation bet percentage is a very low 50%, well below the optimal 77%. We can’t explain his low CBet percentage by assuming he is ultra-aggressive preflop and wants to back off when he is called. So he is simply too passive on the flop.



This is also not a statistical fluke since Bilbo has many hands in the database. In fact, he saw 5030 flops with a CBet opportunity, CBetting only 2508 of those: plenty of opportunities to make a valid read.



Bilbo is simply too passive on the flop and needs to CBet more often. A good start would be to filter Bilbo's data to include only flop CBet opportunities. He can then find out whether he is doing better in-position or Out-of-Position. It is not enough to know you are too passive. You must develop a plan for improving. Deciding to CBet more often with
 TT
 is not a solution, however. Your actual hand is much less important than the board texture, number of callers, relative position and the aggressiveness of your opponents. Bilbo needs to learn to read his HUD to exploit more villains.









6.6 Chapter Six Pearls



"The next best thing to being wise oneself is to live in a circle of those who are." C.S. Lewis







	
The most experienced make their profit post-flop, losing 2 BB/100 overall but winning 23 BB/100 when seeing the flop.


	
You should usually CBet the flop, more often IP (83%) than OP (73%)


	
You should CBet more often Heads-Up (73%) than in a Multi-Way pot (51%).


	
When your OP CBet is raised you should fold 2/3 of the time.


	
There is a bimodal optimal response to a villain’s Donk Bet. The most likely optimum is to call nearly all of the time.


	
A villain who Float-Bets the flop is usually strong. The optimal fold percentage is 83%.


	
Donk Betting on the flop is a losing strategy. The optimal rate is approximately zero. Even though donking might seem profitable at times, your overall profit is higher without the Donk Bet.


	
Floating is generally a losing strategy because it requires you to call a preflop raise, even though you have position. But when the preflop raiser checks the flop, you should bet 70% of the time.


	
Limped pots can be profitable when you have position and play optimally. They are significantly unprofitable when you are out of position.


	
When you are in a limped pot, you should mostly Open-Bet when you have position (88%) and Open-Check when you do not (89%).


	
Your flop Aggression Factor and Aggression Frequency should be as high as you can make them. Aggression generates profit!










6.7 Chapter Six Appendix

"The idea is to try to give all the information to help others to judge the value of your contribution; not just the information that leads to judgment in one particular direction." Richard Feynman
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Table 6.7a. Selected flop data for All database players and the Top-2K players.
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Figure 6.7b. Summary of statistics for hands seeing a flop after a preflop raise. "All Ave." refers to all database players that saw a flop with after a PFR.. "2K Ave.)" refers to the 2,000 players dealt the most hands. “327 Ave” refers to the 327 players dealt at least 20,000 hands "Peak" is the peak value of the curve. “R
 2
 ” is goodness of fit of the curve.
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Figure 6.7c. Summary of flop statistics for limped flops.
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Figure 6.7d. Additional flop statistics.
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Figure 6.7e. PFR Profit (per 100 PFR hands to see the flop) vs. CBet Success. CBet Success is the percentage of your CBets that result in an immediate fold.
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Figure 6.7f. Limp-OP Profit (BB per 100 Limp-OP hands seeing the flop) vs. 2Bet Response. OP Hero bets on a limped flop. Villain 2Bets. Hero responds.














 Seven: Turn Statistics



"Turn your wounds into wisdom." Oprah Winfrey







By the time our Hero sees the turn card, the situation has often become much more serious. The pot is now larger, with perhaps much more to come. Additionally, if Hero has played aggressively, most remaining villains have a real hand or a good draw.



Figure 7.0a
 lists some key turn stats for online NL50 and NL100 (8+ player tables). About 5.9 million player-hands saw the turn, 40% of them from the top-2,000 most experienced players. (The Top-2K players are 1,997 players with the most hands dealt to them, not the 2,000 players with the most turn hands. These are exactly the same players we analyze on each street.) These hands came from 113,000 different players, so 40% of the player hands came from less than 2% of the players. Approximately 55% of flop player-hands reached the turn.
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Figure 7.0a Turn profit statistics. “All Players” refers to all players in the database. “Top-2K Players” refers to the 2,000 players with the most dealt hands. “Top-327 Players” refers to the 327 players that were dealt at least 20,000 hands.







Notice that the average player seeing the flop is profitable at 2 BB per hundred turns. But he loses nearly 14 BB per hundred turns when out-of-position. The 2,000 players with the most experience are much more profitable than the average online player, winning 67 BB/100. But he wins twice as much when he plays In-Position. The top 327 players (with at least 20,000 dealt hands) are even more profitable.



This confirms the key importance of experience. Consequently, we are interested in the optimal values for the Top-2K players rather than the average database player. It also confirms the strong importance of position. We no longer care what our original seat position was (UTG, MP3, CO). Instead we are interested in our position relative to our opponents. Consequently, most stats are discussed base on our relative position, IP or OP.



Figure 7.0b
 shows some additional turn statistics. Nearly two-thirds of dealt hands saw the flop and nearly two-thirds of flop hands saw the turn. Altogether, 41% of dealt hands saw the turn.
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Figure 7.0b. Additional turn statistics.







Nearly three-fourths of the turns are heads-up, so the average number of players is a very low 2.37 players per hand. Compare this to the average flop with 3.03 players with half of them heads-up.



Some turn statistics are less reliable than flop or preflop stats since the turn stats are based on a smaller number of hands. Some stats, such as “CBet Opps IP” with 106,000 hands, will be reliable. Other stats, such as “CBet-FaceRaise Opps IP” with only 7,200 hands, will be less trustworthy. Sometimes the method of plotting the data is chosen to improve the reliability of the conclusions.



It’s interesting to note that the players seeing the turn most often lose the most money,
 Figure 7.0c
 . In fact, the trend is very dramatic. For example, the most profitable IP players reached the turn with only 17% of their flop hands. Why would this be true? The best players tend to raise-or-fold on the flop. Poor players tend to call too many bets, often chasing hands with poor odds.



This curve may not provide much insight to the cause, but it does provide an excellent clue to who the losing players are. This suggests an interesting corollary to this explanation:
 The quality of the average player decreases from one street to the next since the better players end their hands earlier.
 This might be a reason to be a little skeptical about turn and river optima.



Referring to
 Figure 7.1b
 we can see that the average number of players seeing the turn is 2.37. So for every IP player there are 1.37 OP players, on average. This implies that the optimal OP percentage should be about 23%, not far from what the OP curve shows.
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Figure 7.0c. Turn Positional Profit (per 100 IP or OP turns) vs. Saw Turn percentage for the Top-2K players. The squares indicate Mr. Average.







Notice that Mr. Average sees too many turns, both in and out of position. It's difficult for him to modify his IP and OP percentages directly. He can improve them by calling fewer flop bets and betting more flops himself. If he finds himself far from the optimum values, he should search for leaks in his flop play. For example, he may see the turn 23% of the time IP (too often), and find that this is because he checks behind too often on the flop. Or perhaps he raises too infrequently, or chases draws too frequently. It might not be obvious without serious study. This is why I urge my students to practice NLH using online microstakes games where they can play a lot of hands in a short period of time without any profit stress. Then they can seriously study their stats using a good tracking program.







7.1 The Turn Continuation Bet



"One good turn deserves another." Anonymous







CBet Turn



The best players usually reach the turn as the aggressor. Raising preflop and CBetting the flop sends a strong message, “I have big hand”. When a villain is still with you on the turn, he could have a strong hand, he could be a calling station, or he might not believe your message. Since the pot can become exponentially larger on each street, the turn might be a time for caution.



You made a preflop raise and a flop CBet and got a call. Now you have a turn CBet opportunity. You have already demonstrated strength by each of your previous actions, so a turn CBet is a logical option, whether you actually have a strong hand or not. On the other hand, your opponent has also demonstrated strength by sticking with you. Perhaps you should just check your missed-hand and hope for the best.
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Figure 7.1a, Turn Positional Profit (per 100 IP or OP turns) vs. Turn CBet percentage for the Top-2K players. The squares indicate Mr. Average.







A CBet-Turn opportunity occurs only when you were the preflop aggressor and then CBet the flop.
 Figure 7.1a
 illustrates that the optimum CBet-Turn percentage is 35% in-position and 25% out-of position. This is much lower than the optimum flop CBet percentage of 83% IP and 72% OP. It seems that slowing down is a good strategy since the turn optimum is much less than half of the flop optimum.



You can also see that being in-position is twice as profitable as being out-of-position. But the profit curve is much flatter for OP players, which means that a modest “error” in your CBet OP percentage is not expensive. Increasing the percentage from 25 (optimal) to 35 costs about 2 BB per hundred Turn-OP hands. And the curve suggests that being too passive OP may not cost any profit at all. The lesson: don’t CBet OP on the turn without a big hand.



The IP curve is much steeper. The optimal turn CBet percentage earns about 112 BB/100. But a 10 percentage point deviation reduces your profit by 12 BB/HH. And this is true whether you are too aggressive or too passive. The lesson: CBet about 1/3 of the time when you are in-position, but don’t deviate much from this rate.



Mr. Average CBets more than half the time, regardless of position, which is far too often. This is a 14 BB/100 leak IP and 18 BB/100 OP.



According to
 Figure 7.8a
 , Turn-OP opportunities are about 9.6% of the dealt hands. This drops to about 6.7% In-Position. So Mr. Average’s 14 BB/100 IP leak is about 0.94 BB per hundred hands dealt. Likewise, his OP leak is about 1.73 BB per hundred hands dealt. Overall, Mr. Average’s turn CBet leak costs him at least 2.5 BB/100. For a $1/$2 game this would be about 5 cents per dealt hand, which doesn’t sound like much. However, a good online player might have an overall Win Rate of 1 or 2 BB/100. So fixing this leak could have a significant impact on his profit.







Your Turn CBet is Raised



When the villain has a good hand or doesn't believe your Turn CBet, he might raise your CBet. Your options are to fold, call or reraise.
 Figure 7.1b
 illustrates your optimum responses to the Villain’s raise. This figure is complicated, but several conclusions can be made.







	
There were only 7,100 IP and 9,100 OP opportunities for CBet-FaceRaise responses. Although this is more than twice as many as analyzed in the 2
 nd
 Edition, it might still produce uncertain curve peaks. This plot provides optima which are probably correct within a few percent.


	
Optimal responses are not dramatically position dependent. We can call In-Position (47%) slightly more often than Out-of-Position (39%). (No surprise here.)


	
This is not a useful HUD stat since you rarely will have enough villain opportunities for reliable values.
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Figure 7.1b. Turn Positional Profit (per 100 IP or OP hands) vs. Defense of a raised CBet. Hero CBets and is raised. He can call, fold or reraise.











CBet Defense



On rare occasions a villain raises preflop and CBets the flop and Hero calls both times. Now he CBets the turn and Hero has a CBet defense decision. Should he fold, call or raise? Since Hero has made it this far, he probably has a good hand, or at least a good draw.
 Figure 7.1c
 illustrates the optimum response percentages for calling, folding and raising the villain's turn CBet.



We can make several observations from this figure.







	
In-Position profit is double Out-of-Position profit. It’s much better to defend against a CBet when you have position.


	
Position is a modest factor in the optimal response. The optimum Call-CBet is 45% In-Position and 52% Out-Of Position.


	
It is not surprising that we should fold so infrequently to a turn CBet, considering that we likely have a strong hand since we called both the preflop raise and the flop CBet. The 39% fold percentage is probably largely due to missed draws and missed floats.


	
Mr. Average is slightly too optimistic in-position, (calling too often) and fairly realistic out-of-position (calling about the right amount). These “errors” don’t cost the average player much profit. But you should check your own stats for big errors.


	
The IP curves are based on about 53,000 opportunities, with high R
 2
 values, so the peaks are probably accurate, probably within two or three points.


	
The OP curves are based on about 45,000 hands but the R
 2
 values are much lower, so the locations of the peaks are not as reliable. In fact, it’s somewhat surprising that the optimum call percentage is higher OP than IP. Could this be real? When I examined the actual data closely, it does seem to be real.


	
This stat will not be a useful HUD against most villains since you are unlikely to have enough hands for a useful value. For example, the most IP opps for any database player was 497, and only 60 players had more than 100 opps. (This is out of 102,000 players.) Only 192 players had more than 50 opps.
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Figure 7.1c. Turn-Positional Profit (per 100 IP or OP Turn hands) vs. Turn CBet Defensive action. Villain CBets and Hero calls, folds or raises. The squares represent Mr. Average.







7.2 The Turn Donk Bet



"A worthy man is still worthy even penniless. A donkey is a donkey even if finely saddled." Turkish Proverb







Hero Donks



Occasionally the Villain is the flop aggressor and you call out of position. How often should you Donk into the villain on the turn?
 Figure 7.2a
 indicates that you should rarely DonkBet, less than one percent of the time, probably never. Donking with a big hand seems rational when you are worried that the villain will check behind or when you are worried about the board texture. But the evidence is clear: don't do it. Apparently you shouldn’t even do it occasionally as a bluff, or the optimum value would be much higher.
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Figure 7.2a. Turn OP Profit (per hundred OP Turns) vs Donk Turn percentage. Villain bets the flop and Hero (OP) Donk Bets the turn. The square is Mr. Average.







This curve is based on 200,000 Donk-Turn opportunities, and the R
 2
 -value is very good. So the peak is reliable. You can see that Mr. Average donks the turn nearly 10% of the time, reducing his potential profit by about 20 BB per hundred Turn-OP hands. Since Turn-OP hands represent about 9.6% of hands dealt (
 Figure 7.8a
 ), this leak is about 2.0 BB per hundred hands dealt, which is a large leak. Even the 327 most experienced players donk way too often at 8%, still very expensive.



This is not to say that a very skilled player cannot find situations where a Donkbet makes more profit than checking. For example, a live-game tell might signal an opportunity to donk-steal. Or perhaps a donk-underbet might induce a crying call when the Villain might have checked behind. Such skilled play might not be captured this type of statistical analysis, since it probably occurs rarely.







Donk Response



Now our Hero is in-position and bets the flop with a Villain calling. On the turn the Villain Donkbets into him; the Hero must respond with a call, fold or raise.
 Figure 7.2b
 illustrates Hero’s responses.
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Figure 7.2b. Turn IP Profit (per 100 IP Turn hands) vs. Turn Donk Bet Response. Hero (IP) was the flop aggressor. But Villain bets into Hero on the Turn. The squares represent Mr. Average.







The Villain has already indicated some strength by calling Hero’s flop bet. Villain’s turn Donkbet indicates even more strength. Did the turn card hit him? Sometimes the card is scary and actually hit the Villain. Or perhaps he is just bluffing with it. Perhaps he hit the flop and just ran out of patience, and is now unwilling to continue trapping. Often we just read our own fear into the situation. Usually we must use our postflop skills to make a decision here.



Mister Average calls too many donk bets and folds too few, suggesting too much optimism (or stubbornness). His 47% call percentage is about 15% too high. The more experienced players do only slightly better at 42% to 44%.



Mr. Average leaks about 8 BB per hundred opportunities. But since these curves are based on only 24,000 opportunities, the actual hit to his overall win rate is small. However, the R
 2
 fit of these curves is a respectable 0.36, so we can trust the peak locations to within a couple of percentage points.



We discussed the Flop Donkbet in
 Chapter 6
 , where we surmised that most flop Donk Betters are probably poor players who have hit the flop and can't resist the urge to bet. This is less likely to be the case on the turn. Many players will check/call on the flop, and then donk the turn. A turn Donkbet is often a big warning bell.



It may be a mistake for Villain to donk the turn, but we still must make our best response. We can use the villain's HUD Turn-Donk stat to see if he likes this play. But even if he donks the turn at a high rate, we can’t conclude that he is mostly stealing. He may simply be more impatient or greedy than most players, actually having a good hand. We should look at this HUD stat in conjunction with others to understand whether the villain is bluffy or greedy.



A turn Donkbet is usually a sign of strength and we should usually fold without a strong hand ourselves.









7.3 Floating



"Float like a butterfly, sting like a bee." Muhammad Ali







Floating is an advanced play requiring action over two streets: Preflop/Flop, Flop/Turn or Turn/River. It requires the floater to understand his opponent's playing style and the situations where a float is most likely to be successful. A robotic adherence to statistical optima can be detrimental here for several reasons. First, your opponent's statistics usually will be based on too-few hands and can’t be completely trusted. Second, a decision to float should be based on the specific villain and situation, not on how frequently we have been floating recently. Yet if we find our float stats far from the statistical optima, we should investigate and make adjustments.



A discussion about terminology is useful here. For the float-turn play, Hero has called a flop bet IP with the intent of betting the turn if the villain checks. Hero is actually floating on the flop, but it does not become a float until he bets on the turn after the villain checks. This is a
 Turn Float Bet
 . The float itself is a call, not a bet. But it seems reasonable to call the subsequent bet a
 Float Bet
 . Be careful with the PokerTracker float stats so you use the right one. The PokerTracker stat here is
 Float Turn
 , which is really Turn Float-Bet %.



The Float Bet is usually, but not always, a bluff. If you call a villain's flop CBet with
 AQo
 on a
 JT2
 board, you might have the best hand, or you could be behind a jack. When he checks a second deuce on the turn, your turn bet is a semi-bluff. However if the turn is a king, your turn bet would be for value. In either case, the turn bet would be classified as a Turn Float Bet. Generally speaking, it’s best to float when you have some outs; in case the villain doesn’t check you still have a chance to suck out.







Hero Floats the Turn



Hero is in-position and calls the Villain’s flop bet. Villain checks the turn and Hero bets.
 Figure 7.3a
 shows that he should bet a high percentage of the time, 58%. Although this curve is based on a relatively small number of opportunities (47,000), it has a relatively high R
 2
 (0.59). So the peak is probably accurate. The Villain’s flop bet may have been a routine CBet, while his turn check indicates weakness. So betting the turn a high fraction of the time seems reasonable.



Mr. Average floats the turn 53% of the time. This leak is only 1 BB per hundred Turn-IP opportunities; not a big one.
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Figure 7.3a. Turn IP Profit (per 100 IP Turn hands) vs. Turn Float percentage. Hero calls Villain’s flop bet. Villain checks the turn and Hero Bets. The square represents Mr. Average.











Float Defense



Hero is out-of-position and bets into the Villain on the flop. This is usually a flop CBet, but can also be a flop bet in a limped pot. Sometimes it’s even a Donkbet. The Villain decides to call the flop bet, but Hero checks the turn. A villain bet is a
 Turn Float Bet
 . Hero now has a Float Defense decision; he can fold, call or raise the villain’s float bet.



Obviously betting the flop and checking the turn is a sign of weakness on Hero’s part. As we saw in the last section, the villain is correct to bet frequently here. Since Hero checked, he probably has a weakish hand; perhaps he semi-bluffed the flop and missed the turn. So the
 Figure 7.3b
 implication that we should fold most of the time (57%) seems rational.



On the other hand, you don’t want to give the villains carte blanche to attack your moderate hands when you choose to check for pot control reasons. So you should check villains HUD to see if he likes to float a lot. There are several main weapons against a player like this.







	
You can CBet the Turn, which takes away his opportunity to float. If the Villain called your flop bet with the intention of bluffing a checked turn, he will likely fold to your second barrel unless he hit his hand. The size of this CBet does not need to large to accomplish this.


	
You can raise the villain's Float Bet, which would be a check/raise. This weapon has similar logic to the Turn CBet. If he is bluffing or weak he will likely fold. This move has the additional benefit of increasing the size of your winning pot. The drawback is that he might actually have a strong hand.









Figure 7.3a
 illustrates that you should be folding about 57% of and raising only 9% of the time. These curves have very steep slopes, so non-optimal play can be very expensive. A 5% excursion from the optimal Call peak can cost 4 BB per hundred opportunities. This would cost about 0.4 BB per hundred hands dealt.



Although these curves are based on only 43,000 opportunities, the R
 2
 values are reasonable for the call and fold curves. So we can trust the peak values to a couple of points or so.
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Figure 7.3b. Turn OP Profit (per 100 OP Turn hands) vs. Turn Float Defense. The Villain has made a turn Float Bet. Hero must defend. The squares represent Mr. Average.









7.4 Check/Raising the Turn



"When the water starts boiling, it is foolish to turn off the heat." Nelson Mandela







Hero Check/Raises



Sometimes the Hero finds himself with a good hand on the flop. Perhaps he had been slow playing, or perhaps he hit a good turn card. He could simply lead out. But often the most profitable line is to check, hoping for a check/raise opportunity. A check/raise is an even better strategy when a bet would be a donkbet. A check/raise is an excellent play against a villain trying to outplay you using his superior position.



This play can have a strong effect against an overly aggressive player who continues to barrel until you fight back. It can also have a beneficial “metagame” value even when it doesn’t work. This is also an excellent play against the Turn Float Bet we discussed in
 Section 7.3
 .
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Figure 7.4a. Turn OP Profit (per 100 Turn OP hands) vs. Check/Raise. Hero checks the turn and the villain bets. Hero can raise.







Daniel Negreanu [9] argues against turn check/raising without a very strong hand because it goes against his small ball philosophy. Check/raising the turn gets more money into the pot on the turn, which inflates the pot on the river. The C/R curve from
 Figure 7.4a
 seems to bear this out, showing a peak at a very low 5.3% based on 405,000 opportunities, plenty for a reliable stat.



Others disagree with Negreanu, believing that a strong hand should rarely be check/raised on the turn. If you have a good hand, bet it. If not, check/fold or check/call. A turn check/raise (as opposed to betting out) should probably be reserved for those times when:







	
You read your opponent as strong when you have a bigger hand.


	
The Villain is weak-tight with a marginal hand and you are not strong.


	
The Villain is a bully and you want to slow him down in future hands.


	
You want to show the table you are capable of making this play so it will be more difficult to read you later.


	
You want to execute a C/R semi-bluff when you have a solid ABC table image.









You need to be careful not to C/R too often, and only under the right circumstances.



Turn C/R opps are about 6.7% of all dealt hands, so you will not have a reliable HUD stat for most players. Even if you have a thousand hands on a regular, you will not be able to trust this stat; you would expect about 67 opps with only 3 check/raises. You probably need ten times this number of hands to see any obvious exploitable leak.



But you can easily accumulate enough of your own hands to trust this stat. If your Turn C/R stat indicates a big “error”, you should begin looking for leaks. Note that Mr. Average is about 1.1% too high, perhaps costing about 3 BB/HT-OP. Since Turn-OP hands are about 24% of dealt hands, this would be about a 0.7 BB/100 leak.







Check/Raise Defense



Hero is in-position on the turn and the villain checks to him. Hero bets and the villain check/raises.
 Figure 7.4b
 illustrates Hero’s C/R defense options: call, fold or raise. Check/Raising the turn is a very strong play by a villain. The optimal response is to fold 54% and call 33% of the time. Although these curves are based on only about 24,000 check/raise opportunities, the R
 2
 values are a reasonable 0.3. So the peak values are probably good to within a few percent.



The calling and folding curves are fairly steep, so it’s clear that being very far off the peak is expensive. Mr. Average calls way too often (55%) and loses at least 20 BB per hundred IP-Hands. This is about 3.4 BB per hundred hands dealt, a huge loss.



It’s difficult to use a HUD to make a read here since Turn Faced-C/R opps are less than 0.5% of dealt hands. You will rarely have enough villain hands for a meaningful stat. However, if you have 10,000 of your own hands in your database you should expect about 50 Faced-C/R opps. This should be enough to provide a rough estimate of your own leak. Most experienced online players will have much more history than this and will be able to gauge their leak accurately.
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Figure 7.4b. Turn IP Profit (per 100 Turn IP hands) vs. Check/Raise defensive response. Villain checks, Hero raises, Villain Check/Raises, Hero responds. The squares represent Mr. Average.









7.5 Turn Aggression Stats



"The right man is the one who seizes the moment" Goethe







Turn AF



The turn aggression factor has the same formula as the flop aggression factor:







(7.5a) Turn AF= [Bet + Raised] / [Called]







The Turn AF is a measure of how often your affirmative turn actions are aggressive ones: betting and raising compared to calling. AF does not consider folding or checking in its formula.
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Figure 7.5a. Turn Positional Profit (per 100 IP or OP turn hands) vs. Turn Aggression Factor. The squares represent Mr. Average.







Figure 7.5a
 illustrates that a high Turn AF is required to maximize profit. This is true whether playing in or out of position, with an optimum around 3.0. The OP optimum is slightly higher than IP, suggesting that calling a bet is less profitable when you are OP.



Mr. Average has a dramatically lower AF in-position (1.80 vs. 2.49). And the experienced player isn’t much better (2.00 vs. 2.86). So the experienced player is fairly close to optimal OP but far from optimal IP. (See
 Figure 7.8c
 .) So what mistakes does the average player make in position?







	
When the turn is checked to him, he checks behind rather than betting. He has too few
 numerator
 hands.


	
When someone bets ahead of him, he flat-calls too often. He has too many
 denominator
 hands.









In short, Mr. Average is simply being too passive when he has position. When out-of-position, Mr. Average is not check-calling as often and has a higher Turn AF.



Mr. Average leaks about 15 BB per hundred IP-turns, which is about 1.5 BB per hundred hands dealt. But he only leaks about 4 BB per hundred OP-turns, which is about 0.8 BB per hundred dealt hands. Mr. Average leaks the most money when he has the best position! This is due to excessive passivity.



Of course, this doesn't mean you should just blindly increase your turn aggressiveness. If your Turn AF is significantly low you should track down your passivity leaks, and fix them.



The danger of being overly aggressive is minor overall, but significant when in position. The optimum Flop AF is 6.0, which is double the optimum Turn AF. If you manage to increase your flop aggressiveness to the optimum value, you might tend to be too aggressive on the turn. In-Position Turn aggressiveness can hurt your profit if taken to the level of extreme flop aggressiveness.



Is it reasonable that the optimal IP AF is lower than the OP AF? The IP player is usually in late position or on the button and so has a generally wider hand range than an OP villain playing from an earlier position. If the OP player is still with us on the turn, it might be reasonable to flat-call more often. With a weaker range, we may want a free card or wish to check behind for pot control. Checking behind instead of betting reduces our Turn AF.



An OP player is more likely to bet, raise or check fold when OP. And the checking and folding are not part of the AF formula. Since the OP player generally has a tighter range, he is also more likely to be betting the turn once he has survived the flop.









Turn AFq



Many players are more comfortable using Aggression Frequency, defined as:







(7.5b) Turn AFq = [Bet+Raise] / [Bet+Raise+Call+Fold]  100







This is the
 percentage
 of your turn actions (except for checking) that are aggressive, which is more intuitive for some players. AFq includes folding in the calculation, but not checking. One issue with using AF (the last section) is that it does not include folding. A player could check-fold a very high fraction of hands and his AF could still be high. But the same player would have a very low AFq.
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Figure 7.5b. Turn Positional Profit (per 100 IP or OP Turn hands) vs. Turn Aggression Frequency. The squares represent Mr. Average.







Figure 7.5b
 plots Turn Profit (either IP or OP) vs. Turn Aggression Frequency. The IP-peak is at 46%, which is much higher than the OP peak (35%). Contrast this with AF which has OP higher.



Notice that Mr. Average is very close to optimum in-position but considerably too aggressive when out-of-position. In fact, Mr. Average plays nearly the same regardless of his position. This is also true of the experienced player with nearly the same AFq values as Mr. Average. (Mr. Average is the average of all database players.)



This should make you think twice before using only AF or only AFq to read your opponents. The significant difference is the inclusion of Fold percentage in the AFq calculation. If a player frequently folds and rarely calls, his AF will be high and AFq low. Mr. Average's high turn AFq percentage is a clue that he calls too often and folds too infrequently, especially OP.



Mr. Average is nearly optimal IP but leaks about 20 BB per hundred Turn-IP hands. This amounts to a 4.7 BB per hundred dealt hands, which is a huge leak.



Compare once again the AF curves with the AFq curves. Notice that the in-position AF optimum is lower than the out-of-position optimum. But the in-position AFq optimum is much higher than OP. This is the result of hands folded when out of position. If Hero is OP, he may often check the turn and fold when the villain bets. Neither the check nor the fold is part of the AF calculation. When Hero has a good hand, however, he is likely to bet or check/raise, which creates a high AF. Since an OP fold is part of the AFq calculation, and since folding is more likely OP, Hero’s AFq is lower when OP. For this reason, AFq is usually a more useful indicator of a villain’s aggressiveness than is AF.









7.6 Chapter Seven Examples



"Human beings, who are almost unique in having the ability to learn from the experience of others, are also remarkable for their apparent disinclination to do so." Douglas Adams











7.6.1 A Highly Aggressive Villain (Sauron)







The villain Sauron raises first-in to $3.50 from the Hijack seat. You look down and find
 A♥K♥
 . A quick look at Sauron’s HUD shows he is a tight-aggressive losing player, even more so in late position. He CBets the flop nearly every time (96%) and you have position on him. You might 3Bet here against a loose-aggressive player, but this time a call seems in order. The pot is $8.50.



The flop is
 AQ9
 rainbow and Sauron CBets about 3/4
 pot. His flop aggression is very high. You look at his HUD and see that his turn aggression is also a very high 65%, with 35% being optimal when out of position (
 Figure 7.5b
 ). He also CBets the turn a lot and you have top pair, top kicker. There are no likely draws, so you elect to call again. The pot is now $21.50.
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Figure 7.6.1, Turn situation for Example 7.6.1.







The turn card is the
 9♥
 , giving you a flush draw in addition to your TPTK. As expected, Sauron CBets again to $15, another 3/4-pot bet. The pot is now $36.50. A call would make it $51.50 and you would have $81 behind. A raise to $45 would leave $51 behind and the pot would be $111.50 if he calls. So your river bet would be less than half-pot. Sauron might be tempted to call that bet with a worse ace. If he leads out on the river or 4Bets your turn raise, you can re-evaluate. You decide to raise to $45 and Sauron folds.











7.6.2 A Loose Gambling Student (Gimli)







Gimli is another student with issues. Overall he is 28/7 preflop while losing $3.05/100. He is also unaware of the value of position, with a VPIP PAW of 0.9. Gimli is a loose-passive losing player with 15,241 hands. He should read chapters two and three.



Nevertheless, Gimli inquires about his turn play.
 Figure 7.6.2
 summarizes some of Gimli's turn stats.
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Figure 7.6.2. Some preflop and flop statistics for Ken in example 7.6.2.







The first thing to notice is that Gimli has only seen 2,300 turns, so some stats might be based on too-few opportunities. For example, he has only 151 CBet defense opportunities, 84 CBet opportunities, and even fewer opportunities for most other key stats. There are enough hands to establish solid AF, AFq and Saw-Turn values.



Note that Gimli’s earn rate when seeing the turn is only 70 BB per hundred turns, somewhat below the optimum of 85 BB/HT (average of IP and OP,
 Figure 7.5a
 ). He saw 2,336 turns out of 15,241 hands dealt. So he is leaking 15 BB/HT, or about 2.3 BB/100. Since Gimli is only losing 3.05 BB/100 overall, we can see that his turn play is a major problem for him.



We can attribute a large part of that loss to Gimli’s seeing too many turns, which is evidence that he is chasing too often with weak hands. Of course, seeing too many turns can also lead to turn passivity which is his most obvious turn leak. Gimli has built the base of his starting hand pyramid too wide and has no efficient way to shed his excess hands postflop.



Recalling Equation 7.5b we see that Gimli must increase his Bet and Raise actions or decrease is Call and Fold actions (or both). He can accomplish the latter by seeing fewer turns. That means less chasing with poor odds and more flop aggression, ending more hands sooner.



More betting and raising is more difficult to specify. Which hands should be bet rather than check? Which should be raised rather than folded? This is a situation where it is ideal to review hand histories. Gimli can filter his hands to include only those that saw the turn. He can then look at which hands and types of hands he is playing. For example, he can sort by flush draw and review these hands to see if he is chasing with incorrect odds.



This is an example where we can easily identify what Gimli’s leak is in a general way, (seeing too many turns and excessive passivity). But finding a concrete solution will take time and effort. No one ever said it would be easy.








7.7 Chapter Seven Pearls

"Pearls mean tears: Doris Lessing







1.
  The most experienced 2,000 players earned 67 BB per hundred turns, while the average player only earned 2 BB per hundred turns. Experience pays!



2.
  Optimum
 turn
 CBet percentage (30%) is less than half of the
 flop
 CBet percentage (78%).



3.
  Optimum turn CBet percentage is position dependent, 35% in-position and 21% out of position. The average player CBets the turn way too frequently.



4.
  In-position turn profit is about double the out-of-position profit.



5
 . Hero should rarely Donkbet the turn, probably less than 1% of the time. Donkbetting is a big leak.



6.
 Floating the turn can be very profitable near the optimum of 58%.



7.
  You should rarely check-raise the turn, perhaps 5% is optimal. If you have a good hand, bet it (unless it is a Donkbet).



8.
  Your Turn Aggression Factor should be much lower than your Flop Aggression Factor. Position does not have a big influence on optimum Turn AF.



9.
  Your overall Turn Aggression Frequency should be lower than your Flop AFq. Position has a moderate influence on this, with 46% optimal when in position and 35% when not.








7.8 Chapter Seven Appendix

"Don't let your sins turn into bad habits." Saint Teresa
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Table 7.8a. Selected turn data for All database players and the Top-2K players.
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Table 7.8b. Turn statistics. “All Players” refers to all players in the database. “Top-2K Players” refers to the 2,000 players with the most dealt hands. “Top-327 Players” refers to the 327 players that were dealt at least 20,000 hands. Notice that the values trend toward the peak values as fewer players are included in the average. For example, the Saw Turn percentage is 54.88% for all database players, decreasing to 52.71% for the top 2,000 players, and decreasing again to 51.91%for the top 327 players. The more experienced the players, the closer their average is to the peak values.
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Table 7.8c. More turn statistics.
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Table 7.8d. Miscellaneous stats.









CBet Success



We can plot overall Turn CBet Success vs. Turn CBet percentage to see if successful CBets generate increased profits,
 Figure 7.8e
 . CBet Success is the percentage of your Turn CBets that result in an immediate fold. The optimal success rate is at 40% Turn-CBet. This makes some sense since when you CBet at a high rate, the villains tend to catch on and fold less often.
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Figure 7.8e. Turn CBet Success vs. Turn CBet percentage. Mr. Average is the square symbol at 48.1%.







We can plot the Turn profit vs. Turn CBet Success to see if we maximize profit when we maximize CBet Success rate,
 Figure 7.8f
 . The answer is: not quite. There is a peak profit at a 40% success rate. As we succeed more often, our profit drops slightly. Perhaps we are losing some value by CBetting into players who will fold when we have strong hands.
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Figure 7.8f. Turn Profit vs. Turn CBet Success. Mr. Average is the square symbol at 33.6%.



Turn Probe Bet



Hero has called a preflop raise out-of-position. The flop is checked all around. Hero then bets the turn, which is called a turn
 probe bet
 .
 Figure 7.8g
 shows how hero’s turn profit is related to his probe bet percentage.



We can see that Hero should make a probe bet about 1/3 of the time. Since Hero has called a preflop raise OP, he probably has a reasonable hand. Checking the flop does not mean Hero has missed the flop, since betting would have been an (ill-advised) Donk Bet. So Hero will often have a good hand in a probe bet situation. But some of Hero’s probe bets will also be bluffs and semi-bluffs. It’s clear from
 Figure 7.8g
 , though, that Hero should not simply attack every time the villain shows weakness by checking the turn.



There were 345,000 Turn Probe opps in the database. This represents 145,000 hands or about 2.4% of hands dealt, not a trivial amount. About 1/3 of these hands were probe-bet and require a response, calling, folding or raising.
 Figure 7.8h
 shows the proper response to a Turn Probe Bet.



We can see that the optimal fold rate is about 68%, with Mr. Average folding about 50% of the time. So a Turn Probe bet “works” about half of the time.
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Figure 7.8g. Turn OP Profit (per 100 turn OP hands) vs. Turn Probe Bet. The square is Mr. Average.
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Figure 7.8h. Turn IP Profit (per 100 turn IP hands) vs. Turn Probe Bet Defense. The square is Mr. Average.
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Figure 7.8i. Turn Profit (per 100 turn hands) vs. WTSD after a turn call. The square is Mr. Average. Hero has called a turn bet and sees the river. About 71% of hands that saw the river also saw a showdown.
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Figure7.8j. The percent of time Hero wins money at showdown vs. the percent of time he calls a turn bet. The square is Mr. Average.
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Figure 7.8k. Turn Profit (per 100 turn hands) vs. Turn Bet response. Villain has bet the turn, being first to act or having been checked to. Hero can call, fold or bet.
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Figure 7.8l. Turn Profit (per 100 turn hands) vs. Open Opportunity Action. Hero is either first to act or it has been checked to him. He can either check or bet.
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Figure 7.8m. Turn Profit (per 100 turn hands) vs. Raise Response. Hero bets, Villain raises, Hero can call, fold or 3Bet. The Squares represent Mr. Average.














 Eight: River Statistics



“
 The winner is the one who has one more round in his magazine.” Erwin Rommel







Now we are at the river, where poker is the most serious. The pots are large and we have no more cards to see.
 Figure 8.0a
 lists some key river stats for online NL50 and NL100 (8+ player tables). About 3.9 million player-hands saw the river, 39% of them from our Top-2K group of players. Approximately 2/3 of turn hands reached the river.
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Figure 8.0a. Various river profit statistics. “All Players” refers to all players in the database. “Top-2K Players” refers to the 2,000 players with the most dealt hands. “Top-327 Players” refers to the 327 players that were dealt at least 20,000 hands.







Notice that the average player seeing the turn wins a paltry 2 BB per hundred turns, but he wins 15 BB per hundred rivers. As
 Figure 8.0a
 makes clear, most of the profit is won on the river for the average player, winning 600,000 BBs on the river but losing 490,000 BB on the turn (113,268 – 600,802). The 2,000 most experienced players do much better, winning 1.8 million BBs on the river while losing 240,000 on the turn. The 237 most experienced players do better still.



We can also see that the average player wins substantially more in-position, 29 BB/100 versus only 4 BB/100 OP. The most experienced players have a similar IP versus OP discrepancy, but win much more in both positions.



Once again, we can confirm the value of experience and the value of position in no-limit hold’em.



Figure 8.0b
 shows some additional river statistics. Here we look at hands, rather than player-hands, and find that 72% of all turn hands also saw the river. Overall we find that







	
65% of dealt hands reach the Flop.


	
63% of Flop hands reach the Turn.


	
72% of Turn hands reach the River.


	
30% of dealt hands reach the River.


	
85% of hands reaching the river are heads-up.


	
The average number players per river-hand is 2.20.
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Table 8.0b. Additional river statistics.







Figure 8.0c
 shows how River profit depends on how often you see the river.
 Saw River IP
 is the percentage of
 Saw Turn
 IP hands that saw the river. River Profit is the number of big blinds won when seeing the river, per hundred river hands. (Note that
 Saw River
 is not the same thing as
 Saw Showdown
 .
 Saw River
 only requires that we survived the turn.)



River Profit is maximized when we see the river 64% In-Position. But the optimum is only about 54% when Out-of-Position. In fact, the OP optimum might be even lower since the curve ends without a definite peak.



The trend is clear: the players that see the river the most often win the least money. Mr. Average sees the river more than 72% of the time IP and 61% OP. This is a huge turn leak. But it’s difficult to modify your Saw-River percentages directly. What kinds of errors can create this problem?



The best players tend to be the more aggressive players; they usually end the hand before the river. Poor players often chase their draws without sufficient odds, or they call down with inferior hands. They don’t like to fold. If you find yourself far from the peak Saw-River values you should seek the explanation in your flop and turn play. Are you calling down too many marginal hands? Are you chasing too many draws? Are you not getting paid enough when you hit your draws? Are you trapping too much on the turn, allowing the villain a cheaper showdown? Do you fail to bet-for-value on the turn, allowing the hand to reach the river too often? Are you folding too often on the flop, enriching the quality of your turn hands?






[image: ]



Figure 8.0c. River Positional Profit (BB per 100 river IP or OP hands) vs. Saw-River percentage. Mr. Average is indicated by the squares.







A Villain’s Saw-River percentage is an excellent indicator of his overall fishiness. The number of hands seeing the river is a large 30% of the hands dealt. So a villain’s Saw-River percentage should be reliable within a short period of play. If he sees the river 75% of the time, he likes to chase and doesn’t like to fold. He can be exploited by timely value bets, probably not by bluffing.









8.1 The River Continuation Bet



“
 A winner never stops trying.” Tom Landry







CBet River



The best players are usually the players reaching the river as the aggressor. When you raise preflop and CBet the flop and turn, you are signaling a very strong hand. If a villain is still with you, it might be time for caution.



After a preflop raise and CBets on the flop and turn, the pot is probably quite large. With half-pot bets on the flop and turn against a single villain, the river pot would be about 32 BB. With starting stacks of 50 BB you would have about 34 BB remaining and a river push would be a pot-sized bet. The pot would be about 72 BB on the river with pot-sized bets. With effective starting stacks of 100 BB you would have about 65 BB remaining, almost pot-sized.
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Figure 8.1a. River Positional-Profit (per 100 River hands IP or OP) vs. River CBet percentage. The squares indicate Mr. Average.







So with typical effective starting stacks, you are probably committing yourself with a river CBet. If one of you is light stacked or if there are multiple callers, your river CBet may be an all-in bet.



A
 full stack
 could be described as the stack required to bet each street properly. In that case, you should start with at least 50 BB if you are a “small ball” player and 100 BB if you like bigger bets. Considering the possibility of multiple callers, a bigger starting stack is usually better.



By the time you reach the river after firing two earlier barrels, a third CBet is a logical option when you have a good hand.
 Figure 8.1a
 plots the River IP and OP Profit vs River CBet percentage. Notice that the best players win much more money when they play in-position.



The optimal CBet percentage is about twice as high for an in-position player compared to an OP player. Yet Mr. Average (square symbols) CBets less often IP (50%) than OP (62%). This means he is too aggressive when he is out-of-position and too passive when he is in-position. Considering that Mr. Average is very far down each curve, this leak is clearly an expensive one.



We should be careful in assigning a specific BB-amount to this leak, however.
 Figure 8.0a
 shows that the players with 74% IP River CBet percentage make the most money and those with Mr. Average’s CBet percentage (50%) make much less. But it doesn’t mean that this CBet
 error
 is the sole cause of his earnings loss. Mr. Average has other leaks that also contribute to his earnings reduction.



It’s reasonable that the IP CBet peak is much higher than the OP peak. Hero has already been the aggressor on three streets. When the OP villain has a very strong hand by the river, he will usually want to bet it. So if he checks the river, betting again seems like a good decision whether Hero has a hand or not.



But consider Hero’s situation when he is OP. The villain has called him three times by the river. Even when Hero has a strong hand, he may prefer a check-call to a bet-reraise defense decision. So a lower River CBet percentage seems natural when OP.







Hero’s CBet is Raised



Occasionally Hero’s River CBet gets raised. Fortunately this rarely happens. This represents a river check/raise when Hero is in-position and his CBet is raised. This happened only 1,000 times in the full database of 1.8 million player-hands that saw the river IP. This rarity makes sense since most villains with a strong hand choose to bet into the Hero on the river rather than risk a check-check finish. But it also tells us that rarely will a villain check/raise bluff a Hero who has bet all four streets, even if every one of these check/raises was a bluff.



When Hero was OP, his CBet was raised about 5,000 times out of about 2.15 million River OP hands. Although this is five times more often than the IP rate, it is still very rare. Even worse, there are only 1,650 hands opportunities to analyze in the Top-2K group, which makes the statistical analysis uncertain.



Figure 8.3
 plots River OP-Profit versus CBet-Raise Response in the conventional way, displaying a bimodal shape to each curve. For example, the
 Call
 curve has one peak at 28% and another peak at 74%. The
 Fold
 curve has complementary peaks at 22% and 69%. Both curves have high R
 2
 values indicating that they should be trustworthy. The actual datapoints follow the curves quite well. But notice that both curves have minima at 50%. It turns out that there are many players with one call and one fold with only two defense opportunities, and they averaged a low OP River Win Rate. These curves may not be reliable after all.
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Figure 8.1b. River OP-Profit (per 100 River-OP hands) vs. River CBet-Raise Response. Hero CBets, Villain Raises, Hero can call, fold or 3Bet. The square symbols represent Mr. Average.







We can also analyze the data in a different way, sorting the players by River OP-Profit instead of CBet-Raise Response. This produces
 Figure 8.1c
 , which shows call/fold optima near 52%/43%. These are nowhere near the
 Figure 8.1b
 optima, but it seems that they are approximately the average of them. That suggests that the bimodal optima are real, which implies that there are two types of situations we can encounter when our River CBet encounters a raise. In situation A, our best option is to usually fold. In situation B, our best option is to usually call.
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Figure 8.1c. CBet/Raise Response vs. River OP-Profit (per 100 River-OP hands). The square symbols represent Mr. Average.







What are these two situations? I’ll leave that for you to speculate. But since this situation comes up so rarely, folding all but your best hands would not be a big leak. My best advice: make your best read and go with it.



This is not a stat worth putting on your HUD, since you will rarely have enough data to make a reasonable read.







CBet Defense



On rare occasions Hero calls a villain's flop and turn CBets and then must defend against another CBet on the river. If Hero has made it this far in the face of three aggressive bets, he probably has a strong hand or a failed draw. But a good draw on the turn is unlikely because Hero doesn’t call a turn CBet without the proper odds. Villain’s half-pot turn bet provides 3:1 pot odds and a full-pot bet provides only 2:1 pot odds with one card to come. For a simple nut flush (or straight) draw, Hero’s odds to hit are 4.1:1 (or 4.8:1). So He needs to have significant implied pot odds to chase his draw. By this point, the pot may be big enough and the stacks small enough so that sufficient implied odds are not possible. And, although Hero will not always get villain’s entire stack when he hits, villain will often call a moderate river bet or raise since he has already indicated he has a strong hand.



Example: Hero has an OESD and calls a 10 BB bet (half-pot) on the turn with 80 BB effective remaining stacks. The pot is 40 BB on the river when Hero hits his straight. Villain bets 20 BB, Hero raises to 60 BB and gets a call. Hero has managed a 9:1 return on his turn call. In situations where the villain has shown great strength through the turn and where the stacks are deep, implied odds tend to be significantly higher than the pot odds. Good implied odds are more likely with a hidden straight draw or backdoor flush draw than with an obvious front-door flush draw.
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Figure 8.1d. River Positional-Profit (per 100 river hands IP or OP) vs. River CBet Defense. IP: Villain CBets, Hero calls, folds or raises. OP: Hero checks, Villain CBets, Hero responds. The squares and circles represent Mr. Average







Figure 8.1d
 shows the optimum response percentages for calling, folding and raising the villain's river CBet. We have two situations to consider, Hero is either in-position or out-of-position. When Hero is OP he checks, Villain CBets and Hero has a Check/Raise opportunity. He can call, fold or check/raise. The Fold-OP and Call-OP curves exhibit a bimodal shape with two possible peaks. It’s difficult to know whether these are both
 real
 peaks, but the data and R
 2
 values suggest that they are real. That means there are two optimal Call percentages, with peaks at 21% and 57%. Likewise, there are two optimal fold percentages at 71% and 41%. When we consider them together, the optimal Check/Raise percentage is around 6%. There appears to be two types of river situations here. In Situation A, Hero’s best option is usually to fold. This is probably the subset of situations where it is likely that Villain has a very strong hand or Hero is weak.



Hero’s best option in Situation B is to call. This is perhaps when Hero has a relatively strong hand or when Villain is likely bluffing. Check raising is a rare option, since Hero should usually be betting the river when he is very strong.



Figure 8.1d
 also illustrates the optimal responses when Hero is in-position. These curves are not strongly bimodal, but there is a hint of small secondary peaks. Hero’s primary response is to fold (48%), calling less often (34%), and raising even less often (18%). This may represent Situation A, where Hero has a strong hand. The Situation B scenario may account for the small secondary peaks (or plateaus).



Mr. Average seems to call too often IP and not enough OP (square symbols). But this may be misleading if there are two peaks since the Mr. Average value could represent the average of two different types of players.



Caution should be exercised when using this stat. If the curves are truly bimodal, than an average stat value has very little significance. And since the number of River CBet-Defense opportunities is small (20,000 IP and 30,000 OP), it unlikely you will be able to use this stat on your HUD in any useful way.









8.2 The River Donk Bet



"The world would not make a racehorse of a donkey." Irish Proverb







Hero Donks the River



Sometimes we will call a Villain’s turn bet. Perhaps we are trapping with a big hand. Perhaps the stacks are not deep and we can easily get the chips all-in on the river, so showing weakness on the turn has a better chance of winning more chips. Or perhaps we are on a draw and the Villain is providing us with sufficient implied odds to chase it. Once the river card is dealt we must decide whether to Donkbet our big hand or to try a check/raise.



Figure 8.2a
 indicates that we should donk into the villain about 12% of the time. Recall that it is rarely correct to donk bet the flop or turn. But the river is a different situation. When we have the goods, it’s usually better to bet into the villain rather than to hope for a check/raise opportunity.
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Figure 8.2a. River OP-Profit (per 100 OP River hands) vs Donk River. Hero calls the Villain’s turn bet and then has the option of checking or donk betting the river.







Checking is especially weak when we hit our flush or straight. The villain may check behind, costing us some chips. Value betting may induce a crying call from a villain with a reasonable hand or from a calling station. A river Donkbet would increase our profit. This decision is more about the size of our bet than it is about whether to bet or not. Our goal is to cash-in for as much as we can, on average.



We might also choose to donk on the river when we miss our draw but another scare card appears. This can be a very effective bluff against the right player.







Villain Donks, Hero Defends



We have position, bet the turn and get a call. The river brings a Donk Bet from the OP Villain. How should we respond?
 Figure 8.2b
 illustrates that we should call and fold at similar rates. These curves are based on only about 20,000 opportunities and the R
 2
 values are not very high, so these peaks might be off a few percent.



Note that Mister Average responds nearly optimally to a river donk bet.
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Figure 8.2b. River IP-Profit (per 100 IP-River hands) vs. River Donk Bet Response. Hero was the turn aggressor in position. But Villain bets into him on the river.









8.3 Floating



"Remember, a dead fish can float downstream, but it takes a live one to swim upstream." W.C. Fields







Floating the River



An out-of-position villain bets on the turn and our Hero calls. The river brings a check from the villain and Hero bets. Hero’s river bet is considered a
 Float River
 bet. Hero is actually floating on the turn, trying to take the pot away with a river bet if the villain checks. But it does not become a float until the villain checks the river.



Figure 8.3a
 indicates that the optimum river floating percentage is about 46%, but this curve is based on only 8,000 Float River Opportunities and has a low R
 2
 fit. When I use all the data points the peak of the curve depends on the order of the polynomial fit; as the order gets higher the fit tries to make the curve match the endpoints. The curve of Figure 8.3a has deleted the extreme points. The peak is no longer very sensitive to the order of fit, stable to within a couple of points.
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Figure 8.3a. River IP-Profit (per 100 IP-River hands) vs. River Float Bet. Villain was the turn aggressor OP, but checks the river. A Hero bet would be a Float River bet. The square is Mr. Average. The X’s are the data points.







This does not mean we should float on the turn with a poor hand intending to take the pot away on the river. When we flat-call the villain’s turn bet we will usually face another villain bet on the river, denying us the opportunity to make a Float Bet. But when the villain checks on the river, we should frequently bet. Since the optimum is about 50%, we are obviously betting sometimes without a big hand. Sometimes this is a thin value bet. Sometimes this could be a naked bluff. We need to play some poker here.







Float Defense



Hero is out-of-position and bets into the Villain on the turn. Perhaps it’s a CBet, or maybe the turn was a scare card. But Hero decides to check the river and the Villain bets. The Villain is said to have floated on the turn and made a River Float Bet. The Hero now has a
 float defense
 decision. He can fold, call or raise the float bet.
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Figure 8.3b. River OP-Profit (per 100 OP River Hands) vs. River Float Response. Hero was the turn aggressor. Hero Checks the river and Villain bets. The squares represent Mr. Average.







PokerTracker uses the term "Float River" to refer to the percentage of times a player bets on the river in a float situation. The float attempt was actually made on the turn, but it doesn’t always result in a River Float situation. It’s not considered a float until you actually make the float bet. (Some kind of quantum effect, perhaps.) It is important that you use the correct PT4 stat for the situation. Don't look at the "Float Turn" percentage to check your River Float Bet stat.



Figure 8.3b
 suggests that we should call about 1/3 of these Float-Defense opportunities and raise only 3%. The Raise-Float curve has a very steep slope, so non-optimal play can be very expensive. Mr. Average calls too often (44%) and doesn’t’ raise enough (2.5%). But since he is fairly close to the peak profit and since these opportunities are rare, this error is probably not very expensive.



Since the Float Defense curves are based on very few opportunities, we will never have enough villain hands to make this a useful HUD stat. You will need perhaps 100,000 of your own hand histories to be able to analyze your own play accurately.









8.4 Check/Raising the River



"No evil propensity of the human heart is so powerful that it may not be subdued by discipline." Seneca







The Check/Raise



Our out-of-position Hero decides to check on the river and the Villain bets. Hero now has a Check/Raise opportunity.
 Figure 8.4
 confirms that he should rarely Check/Raise on the river. About 2% appears to be optimal, though one could argue that zero might be even better. A 4% Check/Raise percentage would be a huge leak. This is probably because value-betting his best hands is more profitable than checking them, hoping to check/raise.
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Figure 8.4. River Positional Profit (per 100 OP or IP River hands) vs. River Bet Defense. OP Hero checks, Villain bets and Hero defends, or OP Villain bets and IP Hero defends. Hero can call, fold or raise.







So Hero should bet most of his strongest hands on the river. Of the remaining hands, he should check/call about  of them and check/fold about  of them. Note that these curves are very steep. A modest calling percentage mistake would be very expensive, either calling too often or too infrequently.



Mr. Average, however, does a decent job, calling slightly too often at 30% and folding slightly too infrequently at 66%.



These numbers are based on about 209,000 dealt hands. This amounts to about 3.4% of dealt hands or about 22% of OP river hands. This suggests that you will easily have enough hand histories to study your own river stats. If you have 10,000 hand histories, you will have about 340 Out-of-Position check-bet defense opportunities. That is easily enough for a reliable call or fold percentage, though your check/raise percentage might still be uncertain.



On the other hand, using this stat in you HUD is probably not very useful against most opponents. You will not have 10,000 hand histories for very many opponents. If you have only 1,000 histories, your HUD values will not be very reliable unless they approach an extreme. Nevertheless, you should search your database to see if you have a few opponents with sufficient history to make a reasonable read. A villain with a very high call% may be a very passive player who reaches the river with a lot of strong hands. You can check his Won-at-Showdown percentage to see if this is true. Or this player might simply be a calling station who simply can’t fold. His W$SD (Won money at showdown) value could confirm this as well.







Check/Raise Defense



Occasionally our Hero is the one who is Check/Raised on the river. But as we found in the previous section, this does not happen very often. Only 4.0% of river hands that are check/bet are then raised. This amounts to less than 1% of the hands that see the river.



This is not enough to make accurate statistical conclusions. Mr. Average calls about 38% of these river Check/Raises, folds about 50% and reraises about 12%. You will rarely have an opportunity to use a HUD stat for this situation, so it should not be part of your HUD.









8.5 River Aggression Stats



"The awareness of our own strength makes us modest." Paul Cezanne







The river aggression factor has the same formula as the flop and turn aggression factors:







(8.5a) River AF = [Bet + Raised] / [Called]







The River AF is a measure of how often your affirmative actions are aggressive ones: betting and raising compared to calling. River AF does not consider folding or checking.



Figure 8.5a
 illustrates that a high River AF of about 3.1 is required to maximize River Profit. This is the same regardless of position. It is also nearly the same as the optimal Turn AF of 2.9 IP- and 3.2 OP.
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Figure 8.5a. River Positional Profit (per 100 IP or OP River hands) vs. River Aggression Factor. The squares represent Mr. Average. The X’s represents data points for the IP curve.







Mr. Average has a River AF of 1.6 In-Position, which is way too passive, and 4.3 OP, which is too aggressive.



A player can lose a lot of money by being too passive or aggressive. If you find that your own AF is significantly off-peak, you should investigate the cause of your leaks and fix them. A low IP Aggression Factor probably means that you are checking behind too often, perhaps missing some value bets. It could also mean that you are calling a river bet too often: making too many crying calls.



Note that position has only a slight impact on the optimal River AF. Consequently, you can use the overall HUD AF to estimate a villain’s river aggressiveness, even with small number of database hands.



We can also use the Turn Aggression Frequency, it is defined as:







(8.5b) River AFq = [Bet+Raise] / [Bet+Raise+Call+Fold]  100







This is the
 percentage
 of your affirmative actions (not checking) that are aggressive. Percentages are more intuitive for many players. AFq also includes folding in the calculation, which AF does not.
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Figure 8.5b. River Positional Profit (per Hundred IP or OP River hands) vs. River Aggression Frequency. The squares represent Mr. Average.







Figure 8.5b
 plots the River Profit vs. River Aggression Frequency. The optimum is a position-independent 38%. This is close to the average Turn AFq of 40%. But the optimal Turn AFq is somewhat position dependent with IP = 46% and OP = 35%.



Notice that Mr. Average is very close to the optimal AFq In-Position, but this is not the case for his Turn AF, which is way below optimum. The only difference between the two stats is that the Fold action is included in AFq. AF can be a misleading stat. If you fold to a villain’s river bet too often, it will not show up in the AF stat, but it will be part of the AFq stat. Mr. Average has a good AFq stat, which suggests that his Bet, Raise, Call and Fold percentages are not too far out of whack. Consequently, his AF stat is not very useful. This should make you think twice before using only AF to read your opponents.



Since AFq uses a lot of hands in its calculation, you should find a useful HUD value for your opponents within a small number of histories. Since the IP and OP optima are similar, you can reliably use an overall River AFq



Since the IP and OP values are very similar, you can safely use the overall River AFq value when you don’t have a large number of hands on a villain. Every hand that reaches the river is included in this stat, except those that finish check-check.









8.6 Chapter Eight Examples



"There are two ways of spreading light: to be the candle or the mirror that reflects it." Edith Wharton







8.6.1 An Aggressive Villain (Saruman)







The villain Saruman raises a single limper to $4.50 from the Hijack seat. You are on the button with
 JJ
 and view Saruman’s HUD. He’s a moderately losing 13/8 player you have been playing against for months, with more than 18,000 hands. In fact, you notice he is on three of the four tables you are currently playing.
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Figure 8.6.1. This is the river situation for Example 7.6.1, an online $0.50/$1.00 NLH game.







The preflop popup display says he is 16/9 from late position (HJ and CO), so you decide to cold call. Both blinds and the limper fold, creating a $12.50 pot.



The flop is
 T73
 rainbow and the Villain CBets $7.50. You call. The turn is a safe
 2♥
 and the action is check-check. The pot is now $27.50.



The river is another
 2
 , giving you two pair. Saruman checks again. You check his HUD and find he has a very high AF of 4.1 (optimal is 3.2), but a normal AFq of 36% (optimal is 38%). This disparity usually means that a villain bets and raises whenever he can, but folds a lot otherwise. Saruman also has a high “fold to river bet” percentage of 74% and doesn’t raise a river bet often. Taking this all into consideration, you are pretty sure you have the best hand and that Saruman will likely fold. He doesn’t likely have an overpair or a set. Could he call with a worse hand? He might call with
 AT
 ,
 99
 , or
 88
 , since you showed no aggression on any street. You decide on a small bet of $15 and Saruman folds.








8.7 Chapter Eight Pearls

"Next to sound judgment, diamonds and pearls are the rarest things in the world." Jean de la Bruyere







	
The most experienced 2,000 players made 119 BB per hundred rivers seen, while the bottom 110,000 players lost about 150 BB per hundred turns seen. Experience is a big factor on every street.


	
The optimal River CBet percentage is highly position dependent, 74% IP and only 38% OP. The average (56%) is higher than the turn (32%) and lower than the flop (82%).


	
By the time you reach the river, some HUD stats are not very reliable because very few opportunities are seen. It’s especially important to not overvalue your HUD for river stats with few opportunities.


	
When defending against a River CBet, position makes only a modest difference in the optimal response, calling 57% IP and 48% OP.


	
A flop or turn Donkbet is rarely a good play, but Donking the River is optimal at 12%. River Donk Betting is different because there will be no more opportunities if you check your strong hand and the villain checks behind. Not Donking the river is sometimes the same as not value betting the best hand.


	
When a villain checks the river after betting the turn, you should Float Bet the river about half of the time. You should call a villain’s Float Bet about 1/3
 rd
 of the time.


	
You should rarely check/raise the River (< 2%). If you have a strong hand, you should bet it. When you check OP and the villain bets, you should call about 1/4 of the time.


	
The optimal River Aggression Factor (3.1) is similar to the Turn AF (3.1). But AF can be distorted by players who fold a lot.


	
Optimal River AFq is 38% overall and isn’t very position-dependent. So overall River AFq is a good choice for our HUD, and more useful than AF.










8.8 Chapter Eight Appendix

“
 I never know how much of what I say is true.” Bette Midler
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Table 8.8a. Selected River information.
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Table 8.8b. River statistics. “All Players” refers to all players in the database. “Top-2K Players” refers to the 2,000 players with the most dealt hands. “Top-327 Players” refers to the 327 players that were dealt at least 20,000 hands. "Peak" is the optimum value and "R
 2
 " is the goodness-of-fit of the curve. IP is In-Position. OP is Out Of Position.
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Table 8.8c. More River statistics.
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Figure 8.8d. CBet Success vs. River CBet percentage. Mr. Average is the square symbol.
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Figure 8.8e. River OP-Profit (per 100 River OP hands) vs. River Probe Bet. The square denotes Mr. Average.
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Figure 8.8f. River IP-Profit (BB per 100 River IP hands) vs. River Probe Bet Defense. The squares represent Mr. Average.
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Figure 8.8g. Won at Showdown is the percent of showdown hands that won. Went to Showdown is the percent of river hands that saw a showdown.
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Figure 8.8h. River Positional Profit vs. Open Bet percentage. Hero is OP and bets or is IP and bets after a check. Squares are Mr. Average.
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Figure 8.8i. River Profit (BB per 100 river hands) vs. Raise Response. Hero bets, Villain raises, Hero can call, fold or 3Bet. The squares represent Mr. Average.














 Nine: Comparing Different Stakes



"There are three kinds of lies: lies, damned lies and statistics.” Disraeli







Most poker players reading this book aim to improve their game. A typical path is to start at micro stakes or low stakes and move up to mid-stakes or high stakes games. It is often claimed that winning strategies change considerably as you move up. Is this really true?



The 2
 nd
 edition of this looked at some basic stats for four different full ring games: NL10 ($0.05/$0.10), NL50 ($0.25/$0.50), NL100 ($0.50/$1.00) and NL200 ($1/$2). This 3
 rd
 edition also includes the newest analysis using a combined NL50/NL100 database with a very large number of hand histories. The analysis is for full ring games with at least eight players dealt hands.
 Figure 9.0
 summarizes some of the key information about these games.
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Figure 9.0. Preflop information for various NLH stakes. “All Players” stats are for all players in the database. “Top Players” stats are for the players with the most hands for each game.







We note several interesting results from this.







	
The win rate for all-players improves as we step up from NL50 to NL200. NL50 probably has more fish than NL100, which has more than NL200. This is probably true since the worst players can afford to play longer at the lower stakes.


	
The most experienced players lose less money than the average player in the database. This is true for each game. The NL50/NL100 win rate is better than the NL50 and NL100 win rates they are based on a more experienced group of players.


	
The NL10 stats seem somewhat anomalous. These players loose less than we would expect based on the NL50-200 trend. Though it is cheaper, perhaps players stay there longer and gain more experience.









9.1 VPIP



"Luck comes to a man who puts himself in the way of it.” Louis L’Amour







Chapter Two taught us how important VPIP is for profitability.
 Figure 9.1
 shows the profitability vs. VPIP for each of the full ring games. Here we define profit as Big Blinds per Hundred Hands dealt, rather than $/HH as we did in previous chapters. This normalizes each curve based on the big blind. (Note that the term “BB/100” often refers to “Big Bets” rather than “Big Blinds”. When referring to Poker Tracker stats it is important you know which is being displayed. “Big Bet” is a reference to limit hold’em, in which a Big Bet is twice the preflop big blind.)
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Figure 9.1. Total Profit vs. VPIP for the top players at each game. The squares represent Mr. Average. The plusses represent the peak values.







Here we note several interesting results:







	
Peak profit improves as we move up from NL50 to NL200. The best players are doing better. (NL10 is anomalous.)


	
The optimum VPIP percentage is nearly the same for all games. Optimal play is about 14% regardless of which game we play


	
The NL10 and NL50 curves are slightly flatter than the higher stakes curves. The VPIP average for Mr. Average is way too loose at about 19%. These games seem to play about the same. The VPIP average for all players in the databases is about 23%, about the same for each game.


	
The NL100 and NL200 curves are steeper than NL50 and NL10, indicating that non-optimal play is more costly at the higher stakes. The higher stakes players will punish us for our mistakes.


	
Optimal VPIP play is similar at all stakes. Once you can play NL50 optimally, NL200 should not require a big adjustment.


	
The average VPIP value is similar for all stakes, with NL200 being slightly lower. This indicates that the highest stakes games may be slightly tighter than the lower stakes games, making them tougher, too.


	
These curves are all 4
 th
 -order polynomial best fit curves to all the datapoints. The R
 2
 goodness-of-fit is very high for each curve, ranging from 0.88 to 0.99. This means that the location of the peaks and the shapes of the curves are very accurately known. This is because the databases are large for each game. Even the smallest database (NL100) is sufficient for accurate VPIP analysis.











9.2 PFR



"You can't be a winner and be afraid to lose.” Charles Lynch







In chapter two we found that passive (low PFR) players lose at a high rate in NL100. Is aggressive play equally important at other stakes?
 Figure 9.2
 compares the PFR stat for each game.






[image: ]



Figure 9.2. Total Profit vs. PFR for the top players at each game. The squares represent the Mr. Average. The pluses represent the peak value.







We can make several important conclusions here:







	
The optimum PFR percentage does not vary much for each game. The peaks range between 10.4% and 11.5%. However, these peaks depend somewhat on the details of the curve fit. It is highly likely that the real values are about 10.7% 0.3%, except for the 3
 rd
 edition value for NL50/100.


	
The NL50/100 value from this edition is higher than the other values. This is possibly due to the more selective criteria for this edition. The 11.5% peak is from the top 2,000 players, just like from the 2
 nd
 edition. However, since the database from this edition is three times larger, these players represent a somewhat higher quality average player. Perhaps they are more aggressive, on average.


	
The average database player and average top-player have similar PFR percentages at a given game.


	
Mr. Average is considerably more passive than optimal, for each game. However, Mr. Average is closer to optimal as the game gets bigger. So the average NL200 player is fairly close to ideal, while the average NL10 player is very far from ideal. In other words, the average higher stakes player leaks less profit than the average lower stakes player. This is consistent with the expectation that higher stakes players are more experienced.


	
The average NL200 player is more aggressive than players at lower stakes. This is probably a real consequence of experience. It could also be a selection effect; the weak high stakes players go broke faster, enriching the remaining pool with good players.


	
The average player from the 3
 rd
 edition NL50/100 database (8.5%) is very close to the average 2
 nd
 edition NL50 player (8.4%) and NL100 player (8.4%). Yet Mr. Average is higher for the new database (8.4%) than for the old one (7.6% and 8.2%). This is probably because the 3
 rd
 edition Top-2K represents a more experienced player than the 2
 nd
 edition Top-2K player.











9.3 PFR/VPIP Aggression Ratio



"The battlefield is a scene of constant chaos. The winner will be the one who controls that chaos, both his own and the enemy's. Napoleon







We discussed the PFR/VPIP aggression ratio in
 Section 2.3
 , where we defined it as the simple ratio of hands-raised to hands-played.
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Figure 9.3. Total Profit vs. PFR /VPIP ratio for the top players at each game. The squares represent Mr. Average. The plusses represent the peak values.







Figure 9.3
 illustrates the optimal ratio for each game. We can form the following conclusions from this figure.







	
The optimum aggression ratio is nearly the same for every game, varying between 0.81 and 0.86. The basic aggression principle holds for every game: If you play it, raise it.


	
The R
 2
 goodness-of-fit is very high for all curves, so the peaks are very reliable. R2 varies between 0.81 (NL10) and 0.97 (everything else). Therefore, the slightly lower peak for NL200 seems real. This implies that the better, more experienced NL200 players can be slightly less aggressive. We would need to study positional VPIP and PFR to understand where the NL200 player makes his changes. Perhaps this is a consequence of the NL200 players being more 'tricky' than players in smaller games.


	
The average player is way too passive, with values between 0.41 and 0.50. This is only about half as aggressive as he should be. The average NL200 player is slightly better (closer to optimal) than the average player in the lower stakes games. This is another confirmation that the bigger game is somewhat tougher.











9.4 Position Awareness



"Good things may come to those who wait, but only things left by those who hustle.” Abraham Lincoln







Position Awareness (PAW) is a key statistic that sets good players apart from bad ones. This is even striking in low-stakes live games where most players play their hand if they like it, regardless of position. Is there a significant difference in PAW for different online stakes?



Preflop VPIP PAW is defined as:







VPIP PAW = VPIP-LP / VPIP-EP







where LP is Late Position (CO and HJ) and EP is Early Position (UTG and UTG+1). The button is specifically not included in this stat because even bad players usually understand the significance of the button’s good position.
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Figure 9.4. Total Profit vs. VPIP Position Awareness. The squares represent Mr. Average. The plusses represent the peak values.







We can make the following statements from this figure.








	
The NL10 curve seems different from the other curves, with the peak PAW at a higher value (2.8). This suggests that position awareness is more important in the lowest stakes game. Notice that the average Top Player is lower (1.26) than for any other stakes. The average database player is also one of the lowest (1.17). So these low-stakes players are generally unaware of the value of position, so we can exploit them by being even more aware ourselves.


	
The peak PAW is very similar from NL50 to NL200, only varying between 1.8 and 2.1. This is probably within the margin of error of this analysis. These games are not playing very differently from one another.


	
You can make the argument that the curve is flatter past the peak for the higher stakes games or the 3
 rd
 edition game. In tough games, extreme PAW does not seem to hurt profitability as much as easier games.


	
Generally speaking the average player is not much more aware in the bigger games.












9.5 Miscellaneous Stats

"People should think things out fresh and not just accept conventional terms and the conventional way of doing things." R. Buckminster Fuller







Figure 9.5a
 summarizes the stats from the previous sections in tabular form.
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Table 9.5a. Preflop statistics for various No Limit Hold’em stakes. “Ave All” refers to the average value for all players in each database. “Ave 2K” refers to the average of the 2,000 players with the most hands in each database. “Peak” refers to the optimum value of each curve. R2 is the goodness of fit.







When in this format, it is easy to see some trends. For example, the average VPIP for NL10-NL100 is almost identical at 23%. But it drops to less than 21% for NL200. We can also see that the average PFR is about 8.1% for NL10-NL100, but it jumps to 9.6% for NL200. This suggests that the NL200 game is a bit tougher. We also see that the PFR/VPIP aggression ratio is higher for NL200 and that the NL200 players are somewhat more position aware.



I could continue plot the results for each stat like in the previous sections. Instead, I will simply summarize some of the preflop statistics in
 Table 9.5b
 and discuss some of the more interesting conclusions.
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Table 9.5b. Additional preflop statistics for various No Limit Hold’em stakes.











RFI
 . The average “Raise First In” percentage is similar for NL10 and NL50, but increases by a point for NL100 and by 3 points for NL200. As the stakes get higher, the average player gets significantly more aggressive in an open opportunity.







PFR PAW
 . Preflop Raise Position Awareness is our tendency to raise more often in late position than early position. But this awareness is about the same for every stakes.







RWPC
 . The average “Raise With Previous Callers” percentage is noticeably higher in the NL200 game, 10.5% compared to 8.9% for the smaller games. This is a similar effect to the RFI stat. The Big Gamers are more likely to punish the limpers.







LWPC
 . The average “Limp With Previous Callers” percentage decreases significantly as the stakes increase. The Big Gamers are more aware that limping behind is not a good strategy.







CCPF
 . The average “Cold Call” percentage does not vary significantly at different stakes.







ATS
 . Attempting to steal the blinds is much more common for NL200 (26.5%) than for the smaller games (21.4%). The stronger players are more likely to steal.







Squeeze
 . Squeezing is significantly more likely at NL200 (3.3%) compared to the lower stakes games (2.6%).







PF AFq
 . Preflop Aggression Frequency is the percentage of hands that are bet or raised. The average for the smaller games is 8.3%, but increases significantly to 9.8% for NL200.







Generally, all the smaller games play nearly the same way preflop. But the game begins to get a bit tougher by NL200, with aggression significantly ramped up. (It would be interesting to see if this trend continues to NL400 and NL1000.)



NL10, however, seems to be somewhat anomalous in that it appears to play a bit tougher (in some ways) than NL50. It may be that some players “top out” at NL10, perhaps because they cannot afford NL50 or higher. Recalling that few players win much, these NL10 players may be bankroll limited and so continue playing NL10 rather than move up.









9.6 Conclusions







I have barely touched the surface of this interesting topic: Are the no limit hold’em games similar at different stakes? The short answer seems to be “not much different”. Optimal play at NL50 is close to optimal play at NL200.



Of course this does not mean that each game is equally easy to beat. It stands to reason that NL200 has tougher more experienced players than NL50. But the best players play a similar style in each game.



It has been said that higher limit games are similar to lower limit games except that the players have more money. There may be some truth to that, at least within the NL10 to NL200 universe. If we define low stakes as NL50 to NL200, they seem very much alike in style. However, there are likely many smaller differences in the games that could make a big difference to your win rate. Remember that a good NLH player only wins a few BB/100.
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Figure 9.6, Win Rate vs. Total Hands Played for NL200 players with at least 10,000 hands. The average for these players is 1.5 BB/100, with a peak at 2.3 BB/100.







Figure 9.6
 shows the Win Rate (BB/100) vs. the number of hands played for NL200 players with at least 10,000 hands. The average “experienced player” wins about 1.5 BB/100. But we see that experience increases a player’s win rate, peaking at about 2.3 BB/100 at 60,000 hands. Of course, some individual players do much better. But the number of hands is relatively low, so it’s difficult to say how much of this is simple variance. So if your win rate is a solid 2 BB/100 and you play somewhere off the optimal stat values, you can still improve significantly.



Malcolm Gladwell [6] claims that a person must spend 10,000 hours on an activity to become a success. There may be a parallel in poker, “The 50,000 Hand Rule”, which implies that a player must play around 50,000 hands to become successful at a particular game. This probably can’t be mindless poker (24 tabling, for example). If your goal is to get better, you should not open more tables than you can actually
 play
 . You need to have the time to look at the specific poker situation, the players, their HUDs, and formulate a reasonable action. Online games are very fast, and you will time-out if you try to “think” on too many tables. If you play a tight-aggressive style on four tables, you will normally only be playing one hand at a time. Use this opportunity to think about your best play.



Also part of the 50,000 hand rule is the need to replay some of your hands and to study your stats. Notice from your stats where you may have some subtle leaks. Replay some key hands and decide on a course of action. Try it and re-evaluate.



Finally, if you have played 50,000 hands of winning poker at NL50 and move up to NL100, it seems unlikely that you would need another 50,000 hands to reach your optimum.














 Ten: Miscellaneous Ramblings



"All truths are easy to understand once they are discovered. The point is to discover them." Galileo







10.1 Is Data Mining Fair?



"I like not fair terms and a villain's mind." Shakespeare







Data mining is a controversial topic in the world of online poker. Some of the controversy seems to be related to your definition of ‘data mining’. For some players, data mining is simply the practice of downloading your own hand histories and importing them into a poker tracking program. This is perfectly within the rules of most (if not all) online poker sites.



Nevertheless, some consider this unfair since many players at micro and low stakes NLH do not avail themselves of this opportunity. That seems to be a specious argument, since there are many ways to improve your game that most players don’t utilize, including books, forums and training sites. Furthermore, since many of the best players use legal data mining techniques, it would be unreasonable (and expensive) to forego this yourself. While it is true that data mining is not available for live games, the best players have excellent memories for opponents hand histories. And some take copious notes. Since the sites allow it, and since any enterprising player can learn how to use it, you should use it too.



There is another form of data mining used by some players, namely the purchase of hand histories the purchaser did not play. This is the method employed in this book to generate our statistical optima. It is also possible on some sites to accumulate hand histories for tables you have opened, but not played on. There is one key argument against using purchased hands for your playing database: it violates the Terms and Conditions of most (if not all) online poker sites.



Purchased hand history Data Mining (PDM) is analogous to performance enhancing drugs in professional sports. It is against the rules of many sports, such as baseball, cycling, football and track. Performance Enhancing Drugs can improve your competitiveness, but you risk being banned and ostracized. If you are caught using PDM, the poker sites may confiscate your bankroll and ban you from their site.



But is it enforceable? Can the sites tell you are using PDM? If not detectable, there will inevitably be many players that do it, in which case can you compete without them? This is the same argument athletes have used to rationalize using steroids or HGH: Mr. Homerun Hitter has to use HGH because the pitchers also use it. There is some logic in this, especially since the athlete’s income depends on being competitive. Does fairness justify using PDM?



Dan Harrington, a highly respected poker player and author, reluctantly agreed on the TwoPlusTwo Pokercast on October 25, 2010, [8.].







"I personally would frown upon being able to buy my opponent's tendencies. But, on the other hand, when you're playing live poker and I go up to a friend of mine and ask him, say another world class player, I haven't played with "X" before, can you tell me anything about him and he'll tell me what he knows about him. I guess that's the same thing. And if you have access and information, I guess you have to use it. I mean you're talking about a game that's about making money. And, if some people are going to do it and some people aren't going to do it, that's unfair to the people that are not going to do it. So, I think you should just allow everyone to do it. And that's probably the best way. You just have to protect yourself by doing it yourself."







So, as in many poker issues, there may be no universally correct answer. It
 is
 against the poker site rules, so many Tight Passive players might not want to take the risk. On the other hand, even the biggest poker sites are said to be ‘breaking the rules’ by offering online poker.



My own position is that purchased histories are perfectly OK for analyzing trends, such as optimal VPIP. If you are using them to enhance your read of individual players
 while playing
 , it is a marginal play at best. Poker players are gamblers. Many will take the gamble.









10.2 Set Mining



“Pair up in threes.” Joe DiMaggio



“…and the truth will set you free.” Jesus







Set mining is a favorite pass time of Donkeys. Many will play a pocket pair in any position for any reasonable raise, without regard to “proper” odds.
 Table 10.2a
 summarizes some basic stats for one particular player, HERO-A. Hero-A is a break-even player with VPIP/PFR of 16.0%/5.4%. So Hero-A is on the Tight-Passive end of the spectrum and is a better than average player.
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Table 10.2a. Basic Set Mining Stats for Hero-A playing NL100.







Number of Pairs Dealt
 . Hero-A saw 8,140 pocket pairs, which was 5.96% of the hands dealt to him. The odds of seeing a pocket pair can be calculated as follows. You look at your first hole card and find an Ace. What are the chances the second card is also an Ace? There are 51 remaining cards, 3 more Aces and one chance to get that Ace. So your chances are 3 / 51 = 5.88%, or 1 chance in 17. So Hero-A has seen a slight excess of 109 pocket pairs. Expected random variation is proportional to the square root of the number of pairs, 90 in this case. So there doesn’t appear to be anything fishy here. Notice that the profit per hand is much higher for pocket pairs than for a random hand. But this is strongly dependent on the pair you actually have.
 Figure 10.2a
 illustrates that most of your profit is expected to come from
 QQ
 + and maybe
 JJ
 . The small pair profit is nearly zero. Of course, Hero-A may not be playing his smaller pairs optimally. He may be calling too many preflop raises out of position, for example. Or he may be limping too often with middle pairs.



Flopped Sets
 .
 Figure 10.2a
 shows that Hero-A flopped 523 sets out of the 4978 hands he saw a flop with, or 10.51% of the time. What are the proper odds of flopping a set with a pocket pair? It is easier to think of this in terms of
 not
 flopping the set. The chance of that is 48/50  47/49  46/48 = 88.24%, where there are 48 out of 50 ‘bad’ cards for the first flop card, and so forth. Thus, the chance of flopping a set is 11.76%, or 1 chance out of 8.5. Therefore, Hero-A flopped 62 fewer sets than expected, 10.51% instead of 11.76%. Random variation is proportional to the square root of the number, which would be 23 sets. Therefore Hero-A ran fairly bad over this period. (Note: this is the chance of flopping exactly a set. If we also include the chances of flopping a full house or quads, the chances improve to 12.0%, or 7.3:1.)
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Figure 10.2b. Pair profit vs. Starting Hand for Hero-A playing pocket pairs in NL100.







Figure 10.2b
 illustrates that Hero-A made much more profit with flopped sets. In fact, he averaged 12.76 BBs per flopped set and only 0.78 BB per missed set, (
 Table 10.2a
 ). But are we generally getting proper odds to play these pairs? This can be a tricky question to answer.



You might think that the profit/hand should be at least 7.5 BB to make this profitable (bet 1, win 7.5), or even higher if you are raising or calling a raise. But that would be incorrect.
 Figure 10.2a
 shows that Hero-A won 12.76 BBs when he flopped a set and 0.76 BB when he didn’t. So, on average, Hero-A is taking a profitable line (though not necessarily an optimum line). If he were playing the pocket pairs badly, he would be losing more money in non-set hands than he made with set hands.
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Figure 10.2c. Some basic Set Mining Stats for Hero-A playing NL100.







Let’s look at the case of a limped flop. In that case, Hero-A is putting only 1 BB into the pot (sometimes from a blind).
 Figure 10.2
 c indicates a small profit of 0.59 BB per Hand. Very few of these pocket pairs were TT+, so seeing a limped flop with small and medium pairs was profitable. (This is not exactly the same as limping profit, since sometimes Hero-A had limp-folded preflop.)
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Figure 10.2d. Pair profit vs. Starting Hand for Hero-A playing NL100FR pocket pairs







We can also look at the case of calling a preflop raise. In that case, Hero-A is putting perhaps 3 BB into the pot.
 Figure 10.2c
 indicates a significant profit of 2.73 BB/Hand. But in this case many of the hands are pocket pairs above QQ+ and not many are small pairs, so you should expect to make a good profit. If you look at the small and medium pocket pairs in
 Figure 10.2d
 , calling a PFR was a break-even play.



If we group the pocket pairs in three groups, we can study the profitability of playing each group.
 Figure 10.2e
 lists the number of hands and profitability for each pair group. Seeing a limped pot is profitable regardless of the pocket pair you hold. But calling a preflop raise or raising with the smaller pairs is unprofitable for Hero-A. He may be playing some of these raised hands with the wrong implied pot odds, or in the wrong table position. For example, He might be limping in early position with a low pair, calling a raise out of position, and then folding when he missed a set. This is a case where Hero-A should carefully study those hands where he is raising or calling a raise with small pairs to fix these leaks. Optimal play may improve his small pair win rate.
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Figure 10.2e. Some basic Set Mining Stats for Hero-A playing NL100.







Notice that Hero-A is losing equity by limping with Aces compared with raising with them, (
 Figure 10.2d
 ). There may be times when he limps in early position intending to reraise or cold-call a raise: oops! This may be why calling a PFR with Aces shows extra profitability. So limping UG with Aces may not be as bad as
 Figure 10.2d
 suggests, since your entire strategy must be considered, rather than just a small portion of it.



If we study Aces under the gun, we see that limping is not as profitable as raising,
 Figure 10.2f
 . Although there are a small number of hands to analyze, Raising First-In with Aces is clearly the best strategy. Limping with no subsequent raise loses tremendous equity. If someone raises behind you, profitability is good. But it does not make up for the Limp/No-raise situation. RFI (13.5 BB per hand) is more than twice the profitability of UG limping (5.97 BB per hand). UTG limping may make some sense under circumstances where betting warns the table you must have aces (don’t play so passively that you are that easy to read), or when the table is so aggressive, an UTG limp will nearly always be followed by a raise behind. Hero-A limped 75% of his UTG Aces, far too often.
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Table 10.2f. Hero-A plays Aces under the gun.









10.3 Is NLH a Game of Skill?



“Excellence is not a skill. It is an attitude.”
 
Ralph Marston




“Force has no place where there is need of skill.”
 
Herodotus








The skill vs. luck debate has been raging for years. Most expert poker players consider it a skill game. Many politicians and ‘civilians’ think it is a luck game, and therefore gambling. Who is correct?



In my view poker can be conclusively claimed a skill game for no other reason that we can make a living playing it without cheating. There are no professional lottery players, casino roulette players, bingo players or Keno players. These games are based completely on luck. Though skill can improve your odds, no player can beat the house in the long run.



Consider the analogy of golf. Most people accept that golf is a skill game. Why then doesn't the best player win every tournament? (This does happen in chess, with very little luck in the mix.) A 10-handicap golfer playing a 36-hole match against Tiger Woods will lose every time. But he is just good enough so that he might just beat Tiger on a single par-3 hole. Poker is analogous. Our Small-Stakes-Hero might beat Mr. Doyle in a single hand or a single session. But he will likely lose in a deep stacks heads up match taking place over a week’s time.



The more evenly matched our poker table, the larger the luck factor will be. The same is true in golf. In a match between two 10-handicap golfers, a sprinkler head, spike mark or unlucky bounce into a creek can make the difference.



The graphs and charts in this book are also evidence that skill matters. If it did not, we would not see peaks on our VPVIP or PFR graphs. Instead we would see statistically flat lines with no optimum play. We would not see the evidence of
 Figure 1.2
 , where experience clearly improves a poker player’s win rate.



In the long run, poker is predominantly a game of skill. The most skilled players choose games where their dominating skill will win for them. (Poor game section, when a player loses because he chooses tough tables, is just as important as the technical skills we discuss in this book.)









10.4 Table and Seat Selection



"Discipline is the bridge between goals and accomplishment." Jim Rohn







Table selection is a key factor for improving your win rate. In a live game you generally have little choice in table assignment, though you can ask for a table change after you sit down. You can also ask for a seat change.



Online poker presents some better options for the savvy player. You can put yourself on the wait list for only those tables you feel are beneficial. For the massive multi-tabler, this may be problematic since there may not be enough tables available. But the single-table player can be very selective.



The first task is to decide which players you want at your table and which you do not. Players you want at your table are the bad ones, the ones with big losses over many hands, the ones with very high VPIP or low PFR percentages. To some extent this depends somewhat on your own strengths.



There may not be any single player you don’t want at your table. But you probably don’t want a table full of very strong, aggressive and winning players. You don’t want to be the 5
 th
 best player on a 9-player table, let alone the 9
 th
 best, especially when there are many other less difficult tables available. (The exception to this might be when occasionally you want to challenge yourself.)



To select a good table you need to create two lists of players: one with bad players and one with tough ones. Many sites have a “Search for Player” function and you should use it to find the bad players. (This can be tedious if your list is long.) Also, some players make themselves invisible to searches (though usually not the bad ones).



Your “Tough Player” list can be used differently. You can check out a table and wait-list it when it has only one or two tough players. Or you can wait-list them all and reject a table when it comes up if it has too many tough players.



After you sit down you can see who your opponents are and what your relative seat position is. You may wait several hands before you must post a blind; you can check out the players while you wait. After playing your first hand, your HUD will appear with each villain’s stats. At this point you can leave if it is a bad table. Generally, it is a good practice to look at the win rate of the players at your table, noting how many players are winners (with sufficient hands). Three or four should be your maximum.



Many sites allow you to keep notes on your opponents. Once you determine that a player is easy or tough, add a note. When a new table starts, check for your notes and make your decision. Add new notes as you play. (This is a main reason I do not play at
 anonymous
 sites, where I never know who I am playing against.)



The next thing to consider is your seat position. There are player you would like on your left and some you will hate to see there. If you have an unfavorable seat, find another table.



As we have established in chapter three, it is very advantageous to have position on a player. You will have position on the player on your right for eight out of nine hands per orbit. Conversely, the player on your left will have position on you 8/9
 th
 of the time.



So what types of players do you want on your left and right?







	
You want losing players on your right. This usually means they are loose. Since money flows clockwise around the table, you want these players to lose their money to you. Look for high VPIP and negative win rates.


	
You want newbies on your right. We have established that players with few hands are generally worse than experienced players. Since money flows clockwise, they should be on your right.


	
You want tight players on your left. This makes it less likely they will be raising you lightly or otherwise messing with your play.


	
You want players on your left that frequently fold their blinds to steals. When they do not defend their blinds, you can make a good living on the button and cutoff positions by stealing. They are also more likely to be passive when defending against blind-vs.-blind steals.


	
You want to avoid players on your right that frequently steal your blinds.


	
Avoid a maniac on your left. A very aggressive player who is always 3Betting or raising your limp is frustrating. Proper defense against him can distort your play against the poor players that should be on your right.









Flynn, Mehta and Miller disagree with this last point, though. [10] "
 Contrary to conventional wisdom, it can sometimes be better to be on the right of a very aggressive player
 ". This player tends to frequently overbet (often all-in). If you are last to act after such a big move, you can see if anyone else decides to get involved before you make your decision.



A good seat selection example can be found in
 Figure 10.4a
 . Our Hero sat down and immediately posted his big blind and folded. He also folded his second hand, in the small blind. By the time he plays his button, the HUD for each player is displayed. There are several good things about Hero’s table.







	
The two players to his left are both tight players with respectable win rates. Neither player defends his blinds, especially the SB, so Hero should be able to steal.


	
Two of the loosest losing players are on Hero’s right. The cutoff does not often ATS (17%) and will not be a thorn in your side.


	
You have two relatively new players, UG+1 and MP2. These are typically losing players you like to have on your table.


	
There are no apparent maniacs at your table.
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Figure 10.4a. NL100 table HUD for Hero’s 3
 rd
 hand at the table.







A few negative features are also noticeable.







	
The HJ player has a high ATS percentage (42%) and will often try to steal Hero’s big blind. This is a player Hero should study closely to see how to best play back at him.


	
Four of eight opponents are “winning” players, which could be a sign of a tough table. However, two of them (SB and BB) are on Hero’s left and have other favorable stats (they don’t defend their blinds, they are tight). The other two players are directly opposite to Hero, which is the best place for a tough villain to be.









This is apparently an excellent table for Hero. But it might not stay that way. After two orbits the player in the small blind leaves the table and is replaced by Villain “A” from
 Figure 10.4b
 . This player is a much tougher player than he replaced. He defends his blinds, and is very loose-aggressive. Hero doesn’t like him on his immediate left, but he elects to stay at this table because there are other fish to fry.



An orbit later, the big blind leaves and is replaced by Villain “B”. Villain “B” is fairly similar to the original player except that he defends his blinds more often and seems to be generally tougher. The table has gotten incrementally tougher, but Hero decides to stay.



The Cutoff player leaves two orbits later and is replaced by Villain “C”. Now the table has replaced a poor loose player with a good aggressive player immediately to Hero’s right. Villain “C” also steals twice as often. Hero now has a table with five solid winning players and his immediate neighbors have stats he doesn’t like. Hero opens up another table while continuing to play until the blinds reach him. Then he leaves the table.
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Figure 10.4b. The first three replacement players for the table in Figure 10.4a.









10.5 Monsters (under the bed)



"Behind every tree there's a new monster." Todd Rundgren







If you have played no limit hold’em for a while you have likely heard the expression "monsters under the bed", which refers to our fear that the villain holds a big hand. Often you will see a player check down a flush on a 3-flush board for fear of a bigger flush. Or he might check his big flush when the river pairs the board. This fear of the
 Monster
 is consistent with the typical player's conservative nature. But is this fear reasonable?



One way to test this is to study flushes that see the river. We can't simply filter the entire database for this because we do not see the final hands of all players. So we must instead study those hands we always see, our own.



I filtered the database for all of Hero's NL50 hands that a) saw the river and b) were flushes. Hero's flushes can be formed by 3-Flush boards, 4-flush boards or 5-Flush boards.
 Figure 10.5a
 summarizes these results.
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Figure 10.5a. Hero's results for NL50 flushes, where Hero saw the river with a flush.







Hero saw the river with only 539 flushes out of 168,000 hands dealt, not a very high rate. Nevertheless, he won 80% of these flushes for a nice return of 4.66 BB per hand. Hero does much better when there is only a 3-Flush board, winning 90% of the time for a return of 6.07 BB per hand. Hero is less profitable on 4-flush boards and loses on 5-flush boards.



We can study this more closely by looking at those times where there was only a 3-flush on board, summarized in
 Figure 10.5b
 . Here we see that we only lost 3.6% of the time to a bigger flush and we folded another 1.9% of the time (presumably with a low flush hand). Clearly, if we see a 3-flush board that is not paired, we should not be hearing stampeding Zebras.
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Table 10.5b. Hero's results for NL50 flushes, where Hero saw the river with a flush and there were only 3 flush cards on the board.







We can also look at 4-flush boards. When only one pocket flush card is required, we expect to win less frequently, as indicated in
 Figure 10.a. Figure 10.5c
 shows that an over-flush is more likely (31% versus 10%), but Hero is still probably ahead. This is a situation where hand reading can help differentiate your winners from your losers. But if the villain makes a half-pot bet on the river, you should usually call if you don't have a good read.






[image: ]



Table 10.5c. Hero's results for NL50 flushes, where Hero saw the river with a flush and four flush cards on the board.







Finally we can look at 3-flush boards that are also paired,
 Figure 10.5d
 . Notice that Hero wins 85% of the time even when the board is paired.



The lesson here is that there are rarely monsters under the bed. Even when a villain is trying to represent the monster, he probably doesn't have one. And he doesn't know whether you have a big hand or not. Especially when the river bet is reasonable, you should usually call unless you have a good read on your opponent.
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Table 10.5d. Hero's results for NL50 flushes, where Hero saw the river with a flush and there was a 3-flush and paired board.









10.6 Six-Max



"Impossibility is a subset of the universe." Toba Beta







Online Six-Max (6Max) no limit hold’em games are much more popular than Full Ring (FR) games. At 100NL and 200NL, there are often twice as many 6Max games, with perhaps 50% more players. At 400NL, there are very few full ring games. So, in order to progress to higher stakes, you need to eventually master 6Max.



It is often claimed that 6Max is merely a subset of the Full Ring game, without the full ring early position actions. This is perhaps not completely true. 6Max players appear to be somewhat different than Full Ring players, more aggressive than they would be in the same position on a Full Ring table (assuming the first 3 FR players had folded).



Yet it may still be useful to study a 6Max subset of Full Ring stats. Unfortunately, PokerTracker does not readily simulate a 6Max database by allowing queries that require folding of the first three positions in a Full Ring database. So I purchased some Six-Max hand histories to analyze.







General Profitability



Figure 10.6a
 summarizes profitability for various NLH games, including 6Max. Clearly NL100 6Max is less profitable than Full Ring for "All Players" in the database. The top 2,000 6Max players are much improved but are still big losers. It is interesting to note that the top 649 players at 6Max are about as profitable as the top 2,000 players at FR NL100. Both stats use the top 2/3rd of total hands. So it appears that the most experienced players in both games are of similar quality, but the least experienced players are much worse in the 6Max game.
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Figure 10.6a. Profitability for various NLH games, including 6-Max.







VPIP



It is sometimes said that you should play the same percentage of hands on the button (or cutoff or hijack) in a Six-Max game as you would play in a full ring game. Is this true?
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Figure 10.6b. VPIP peak values and profit for 6max and Full Ring games at different table positions. 'Order' is the order of the best-fit curve. 'R
 2
 ' is the goodness of fit of the curve.







Figure 10.6c
 shows the win rate for each position as a function of VPIP percentage. (Compare this figure with those in Chapter Three.) The bold curves are for the Six-Max game and the dashed curves are for the Full Ring game. (This data is also listed in
 Figure 10.6b
 , above.) What can we conclude from this information?







	
We make more peak profit at every position in the Six-Max game. For example, peak profit on the button is about 24 BB per Hundred Button Hands for Six-Max and only about 18 BB/100 for the full ring game. We also lose less in the blinds in 6Max. This is reasonable since we need not contend with the first three FR positions.


	
The optimum VPIP percentages are slightly higher for 6Max, except perhaps from the small blind. This is consistent with being First-In more often in 6Max. For example, a 6Max player in the HJ position only has one player acting ahead of him, but a FR player acts behind four players. So the 6Max player is much more likely to have an open opportunity. Since a good player is more likely to bet when he has an open opportunity, he should also have a higher VPIP. So the 'subset' claim is nearly correct here, with a qualifier. The 6Max player should not strive for the same VPIP percentage in the same position, he should strive to play the same way he would in the same circumstance.


	
Mr. Average is generally too loose. He plays pretty well from the button, cutoff and blinds, but leaks significantly from the other two positions.


	
Optimal VPIP decreases as you get farther from the button, just as it does for full ring games.


	
Although we lose less per hand in the blinds, they come around more frequently. So optimal blind play is probably more critical in 6Max. Since you play the blinds almost twice as often, you will lose about twice as much in the blinds per hundred dealt hands. (Of course, you also play the button more often and never have to play UTG on a nine-player table.)
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Figure 10.6c. Profitability vs. VPIP% for each table position for Six-Max (bold) and Full Ring (dashed, 2
 nd
 Edition data) 100NL games. The plusses represent the peak values.









PFR



In
 Chapter Three
 we studied the importance of preflop raising in a full ring game, finding that the optimal raising percentage increases as a player is closer to the button. Profit also increased when closer to the button. Blinds were always big losers.
 Figure 10.6e
 shows similar trends for the 6Max game.
 Figure 10.6d
 summarizes some key stats, comparing 6Max with a Full Ring game.
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Figure 10.6d. PFR peak values and profit for 6max and FR (2
 nd
 Edition data) games at different table positions. “Order” is the order of the best-fit curve. 'R
 2
 ' is the goodness of fit.







What can we conclude from this information?







	
The optimum PFR percentages are significantly higher for 6Max, especially for the button and small blind. General aggressiveness is higher in 6Max because there are fewer players to get in an aggressive player's way. Opportunities to raise First-In are very powerful, and occur more often in 6Max.


	
Mr. Average, (the average stat for the top 1,000 players), is generally too passive, especially from the button.


	
Mr. Average is way too passive from the blinds. These curves are steep, so his passiveness costs him about 8 BB per hundred small blinds and about 5 BB per hundred big blinds. (Note: these losses are only approximate since the peak win rate is somewhat dependent on the curve fitting.)


	
Optimal PFR percentage decreases as you get farther from the button, just as it does for full ring games.


	
We lose less from the blinds with optimal 6Max play. Yet optimal blinds play is more critical since they come around more frequently.


	
Playing an optimal full ring strategy in a 6Max game we will be fairly close to optimal. The main differences are likely dominated by having many more open opportunities in 6Max. Since we want to open more often in late position in the FR game, this is an expected result for the 6Max game.
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Figure 10.6e. Profitability vs. PFR% for each table position for Six-Max (bold) and Full Ring (dashed, 2
 nd
 Edition data) 100NL games.. The plusses represent the peak values.







PFR/VPIP Ratio



In
 Chapter 3
 we discussed the importance of having a high PFR/VPIP aggression ratio. This stat is basically the fraction of preflop hands you play with a raise. Many experts advocate raising nearly every unraised pot you enter. Should you be just as aggressive in the 6Max game?



Figure 10.6f
 and
 Figure 10.6g
 illustrate the importance of maintaining a high preflop aggression ratio.
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Figure 10.6f. PFR/VPIP aggression ratio peak values and profit for 6max and Full Ring games at different table positions. 'Order' is the order of the best-fit curve. 'R
 2
 ' is the goodness of fit of the curve.







We can make several key observations.







	
The optimal aggression ratio decreases as we get closer to the button. This is consistent with the 'raise if you play' philosophy in earlier positions, but with a few limps or calls on the button (perhaps to trap, perhaps with suited connectors or small pairs).


	
The optimal aggression ratio is smaller in the blinds. The small blind completion accounts for the reduced SB aggression ratio. The optimal BB ratio is perhaps lower because there will be times it makes sense to cold call with speculative hands since your call often completes the action.


	
Peak profit is higher in 6Max blinds than in a full ring game. The small blind optimum is much higher in 6Max (0.72) than in a full ring game (0.42). Apparently a strong 6Max player will complete fewer small blinds and raise many more than he would in a full ring game. This is perhaps because the blinds come around more often with fewer players already in the pot.









Overall, optimal full ring strategy will probably carry over well to the 6Max game. That does not mean you should strive for all the same stats in 6Max. But your 6Max reactions should be similar to your full ring reactions when in the same situation. For example, when you have an open opportunity in 6Max, you should raise a similar range of hands you would raise in the full ring game with the same number of players to act behind you. In this sense, 6Max can be thought of as a subset of the full ring game.



We have only discussed a few of the key preflop stats. A more careful investigation of a full range of stats on every street would likely reveal many subtle differences.
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Figure 10.6g. Profitability vs. PFR/VPIP Aggression Ratio for each table position for Six-Max (bold) and Full Ring (dashed, 2
 nd
 Edition data) 100NL games. The plusses represent the peak values.
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 Appendix 1: Poker Definitions



"I am very much afraid of definitions, and yet one is almost forced to make them. One must take care, too, not to be inhibited by them." Robert Delaunay







100NL
 . $100 No Limit Hold’em, with $1 Big Blinds







$/HH
 . Money won per 100 hands (Win Rate).







3-Bet
 . A term from limit hold’em, the same as a re-raise.







AF
 . Aggression Factor = [Bet + Raised] / [Called]







AFq
 . Aggression Frequency = [Bet + Raised] / [Hands Played]







BB
 . Big Blind







BTN
 . The Button is the last player to act before the Small Blind.







CBet
 . A Continuation Bet is when the Hero bets on the flop after having been the final raiser preflop.







CO
 . The Cutoff is the player to the right of the Button.







Converge
 . When you have played enough hands so that a statistic provides an accurate measure of the long-term value of the statistic, it is said to be converged.







Effective Stack
 . The size of the smallest stack in a heads up pot.







FR100NL
 . Full Ring $0.50/$1.00 NLH, with at least 8 players







Hero
 . The common term used to denote the player of rooting interest in a poker hand, usually the reader.







HJ
 . Hijack seat, the seat before the CO and two seats before the BTN.







HUD
 . Heads Up Display is a graphical display on an online poker table that is linked to a poker database, usually displaying statistics such as VPIP and PFR.







Merged Player
 . An artificial player constructed by merging a large number of hands from multiple players.







MP1
 . Middle Position 1, the player after UG+1.







Positional Profit
 . The Win Rate of a player when playing a specific position, such as EP, MP, LP, BTN.







Rakeback
 . A rakeback site returns a percentage of the rake to the player, usually monthly.







Ring Game
 . A cash game, usually with at least six players.







R
 2
 . Coefficient of Determination. It provides a measure of how well the data fits the model, goodness of fit. Values are 0-1, with R
 2
 = 1 indicating a perfect fit.







SB
 . Small Blind







Total Profit
 . The overall Win Rate of a player







UTG
 . The Under the Gun player is the first to act preflop. (Also UG.)







UG+1
 . The next player to act after the UTG player.







Variance
 . The natural variability from the long term result. More data usually results in reduced variance.







Villain
 . The common term used to denote the player the Hero wishes to defeat.







VP$IP
 . Sometimes contracted to VPIP, means voluntarily put money into the pot. VP$IP does not include mandatory blinds.














 Appendix 2: PT3 Definitions



"Our scientific age demands that we provide definitions, measurements, and statistics in order to be taken seriously. Yet most of the important things in life cannot be precisely defined or measured." Dennis Prager







Poker Tracker 3 Standard Definitions










3Bet
 . Percent of times player 3Bet (reraised) with the opportunity. This is used Preflop, Flop, Turn, and River.







$/HH
 .
 Money Won per 100 hands
 . Also HF, HT, HR, HO per hundred flops, turns, rivers, opportunities.







ATS
 .
 Attempt To Steal.
 % of times player made a steal raise with the opportunity. A steal raise is a RFI from the Cutoff, Button or Small Blind. (CO, BTN, SB)







Call PFR
 .
 Call Preflop Raise
 . % of times player called a preflop raise (or reraise) when he had already invested money in the pot. [Total Hands Called PFR]/[Total Hands Faced PFR]*100







C CB IP
 . Call Continuation Bet, In Position. Percentage of times Hero called a CBet







CCPF
 .
 Cold Called Preflop
 . % of times player called a preflop raise with no money yet invested in the pot. [Total hands CCPF] / [CC opportunities] *100







LWPC
 .
 Limped With Previous Callers
 (limpers). [Hands LWPC]/[Hands LWPC+Hands Raised WPC+ Hands Folded WPC]







PFR
 .
 Preflop Raise
 . [Total Hands Raised PF] / [Total Hands Played] *100







PF AF
 .
 Preflop Aggression Factor
 . [Times Bet+Times Raised] / [Times called]







PF AFq
 .
 Preflop Aggression Frequency
 . % of preflop actions that are aggressive. [Bet+Raised] / [Bet+Raised+Called+Folded]







RFI
 .
 Raised First In
 . % of times player raised when first in the pot. [Total Times RFI]/[Total Hands Played]*100







RWPC
 .
 Raised With Previous Callers
 . % of times player raised with previous callers (limpers).







Squeeze
 . Percent of times player squeezed with the opportunity. A squeeze is a reraise after a previous raiser and at least one caller.







Stole
 .
 Steal Success
 . % of hands player won immediately after a Steal Raise.







VPIP
 .
 Voluntarily Put money In the Pot
 . % of times player adds money to the pot, preflop. [Total Times VP$IP]/[Total Hands Played]*10









Custom Database Definitions: Preflop






VPIP Hands
  Number of hands VPIP: cnt_vpip







VPIP PAW
  VPIP Position Awareness: ((VPIP_BTN_Hands+VPIP_CO_Hands) / (Hands_BTN+Hands_CO)) / ((VPIP_UTG_Hands+VPIP_UTGp1_Hands) / (Hands_UTG+Hands_UTGp1))







VPIP LP Hands
 . Number of VPIP hands in BTN and CO positions: VPIP_BTN_Hands+VPIP_CO_Hands







LP Hands
 . Number of hands played in BTN and CO positions: Hands_BTN+Hands_CO







VPIP EP Hands
 . Number of VPIP hands in UG and UG+1 position: VPIP_UTG_Hands+VPIP_UTGp1_Hands







EP Hands
 . Number of hands played in UG and UG+1 position: Hands_UTG+Hands_UTGp1







PFR Hands
 . Number of hands raised preflop: cnt_pfr







PFR/VPIP
 . Fraction of preflop hands played that are raised: cnt_pfr / cnt_vpip







PFR PAW
 . PFR Position Awareness: ((PFR_BTN_Hands+PFR_CO_Hands)/ (Hands_BTN+Hands_CO))/ ((PFR_UTG_Hands+PFR_UTGp1_Hands) / (Hands_UTG+Hands_UTGp1))







PFR LP Hands
 . Number of preflop hands raised in BTN and CO positions: PFR_BTN_Hands+PFR_CO_Hands







PFR EP Hands
 . Number of preflop hands raised in UG and UG+1 positions: PFR_UTG_Hands+PFR_UTGp1_Hands







Open Opps
 . # of opportunities to RFI preflop: cnt_p_open_opp







RWPC Opps
 . # of opportunities to raise with previous limpers, preflop: cnt_p_facing_limpers







LWPC Opps
 . # of opportunities to limp with previous limpers, preflop: cnt_p_limp_after_limpers_opp







CCPF Opps
 . # of opportunities to cold call a preflop raise, including reraises: cnt_p_ccall_opp







Call PFR Opps
 . # of opportunities to call a preflop raise, including reraises: cnt_p_pfr_call_opp







ATS Opps
 . # of opportunities to make a steal raise (CO, BTN, SB): cnt_steal_opp







Steal Success #
 . Number of hands player won immediately after a steal attempt: cnt_steal_success







PF Squeeze Opps
 . Number of preflop squeeze opportunities: cnt_p_squeeze_opp







PF Call Hands
 . Number of preflop hands called: cnt_p_call







PF Fold Hands
 . Number of preflop hands folded: cnt_p_fold







PF Raise Hands
 . Number of preflop hands raised: cnt_p_raise







PF 3Bet def. Opps
 . Number of hands player faced a 3Bet: cnt_p_3bet_def_opp







Custom Database Definitions: Flop






3Bet Flop #
  cnt_f_3bet







Bet Flop #
  cnt_f_bet







Call F 3Bet #
  cnt_f_3bet_def_action_call (Note 1)







Call F Bet #
  cnt_f_bet_def_action_call (Note 1)







Call F Bet #2
  cnt_f_call (Note 1)







Call F ChRs #
  cnt_f_face_xr_call (Note 1)







Call F Float #
  cnt_f_float_def_opp_action_call (Note 1)







Call F CBet #
  cnt_f_cbet_def_action_call (Note 1)







Call F CBet IP #
  cnt_f_cbet_def_action_call_in_pos (Note 1)







Call F CBet OP
 #
  cnt_f_cbet_def_action_call_out_of_pos (Note 1)







Call F Float #
  cnt_f_float_def_opp_action_call (Note 1)







Call F Rs # (3Bet)
  cnt_f_raise_def_action_call - cnt_f_3bet_def_action_call







Call F CBet IP #
  cnt_f_cbet_def_action_call_in_pos







CBet #
  cnt_f_cbet







Cbet-3Bet Rs #
  cnt_f_cbet_3Bet







CBet-Call Rs #
  cnt_f_cbet_call_raise







CBet Def IP
  (cnt_f_cbet_def_action_fold_in_pos + cnt_f_cbet_def_action_call_in_pos + cnt_f_cbet_def_action_raise_in_pos)







CBet Def OP
  (cnt_f_cbet_def_action_fold_out_of_pos + cnt_f_cbet_def_action_call_out_of_pos + cnt_f_cbet_def_action_raise_out_of_pos)







CBet Def Opps
  cnt_f_cbet_def_opp







CBet Faced Rs
 #
  cnt_f_cbet_face_raise







CBet-Fold to Rs
 #
  cnt_f_cbet_fold_to_raise (Note 1)







CBet Opp
  cnt_f_cbet_opp







Check Flop #
  cnt_f_check







Check Raise F Opp
  cnt_f_check_raise_opp







Donk Bet Def Opps
  cnt_f_donk_def_opp







Donk Opps
  cnt_f_donk_opp







Flop C/R Def Opps
  cnt_f_face_xr







Flop 3Bet Def Opps
  cnt_f_3bet_def_opp







Flop 3Bet Opps
  cnt_f_raise_def_action_call + cnt_f_raise_def_action_fold+cnt_f_raise_def_action_3Bet + cnt_f_4bet_opp







Flop Faced Bet #
  cnt_f_bet_def_opp







Flop Float Def Opps
  cnt_f_float_def_opp







Flop Open Opps
  cnt_f_bet + cnt_f_check







Custom Database Definitions: Turn






3Bet Turn #
  cnt_t_3bet







Bet Turn #
  cnt_t_bet







Call T 3Bet #
  cnt_t_3bet_def_action_call (Note 1)







Call T Bet #
  cnt_t_bet_def_action_call (Note 1)







Ca
 ll T Bet #2
  cnt_t_call (Note 1)







Call T ChRs #
  cnt_t_face_xr_call (Note 1)







Call T Float #
  cnt_t_float_def_opp_action_call (Note 1)







Call T CBet #
  cnt_t_cbet_def_action_call (Note 1)







Call T CBet IP #
  cnt_t_cbet_def_action_call_in_pos (Note 1)







Call T CBet OP #
  cnt_t_cbet_def_action_call_out_of_pos (Note 1)







Call T Float #
  cnt_t_float_def_opp_action_call (Note 1)







Call T Rs # (3Bet)
  cnt_t_raise_def_action_call - cnt_f_3bet_def_action_call







Call T CBet IP #
  cnt_t_cbet_def_action_call_in_pos







CBet Turn #
  cnt_t_cbet







CBet T-3Bet Rs #
  cnt_t_cbet_3Bet







CBet T-Call Rs #
  cnt_t_cbet_call_raise







CBet T Def IP
  (cnt_t_cbet_def_action_fold_in_pos + cnt_t_cbet_def_action_call_in_pos + cnt_t_cbet_def_action_raise_in_pos)







CBet T Def OP
  (cnt_t_cbet_def_action_fold_out_of_pos + cnt_t_cbet_def_action_call_out_of_pos + cnt_t_cbet_def_action_raise_out_of_pos)







CBet T Def Opps
  cnt_t_cbet_def_opp







CBet T Faced Rs #
  cnt_t_cbet_face_raise







CBet T-Fold to Rs #
  cnt_t_cbet_fold_to_raise (Note 1)







CBet T Opp
  cnt_t_cbet_opp







Check Turn #
  cnt_t_check







Check Raise T Opp
  cnt_t_check_raise_opp







Donk Bet Def Opps
  cnt_t_donk_def_opp







Donk T Opps
  cnt_t_donk_opp







Turn C/R Def Opps
  cnt_t_face_xr







Turn 3Bet Def Opps
  cnt_t_3bet_def_opp







Turn 3Bet Opps
  cnt_t_raise_def_action_call + cnt_t_raise_def_action_fold+cnt_f_raise_def_action_3Bet - cnt_t_4bet_opp







Turn Faced Bet #
  cnt_t_bet_def_opp







Turn Float Def Opps
 cnt_t_float_def_opp







Turn Open Opps
  cnt_t_bet + cnt_f_check




Custom Database Definitions: River






3Bet River #
  cnt_r_3bet







Bet River #
  cnt_r_bet







Call R 3Bet #
  cnt_r_3bet_def_action_call (Note 1)







Call R Bet #
  cnt_r_bet_def_action_call (Note 1)







Call R Bet #2
  cnt_r_call (Note 1)







Call R ChRs #
  cnt_r_face_xr_call (Note 1)







Call R Float #
  cnt_r_float_def_opp_action_call (Note 1)







Call R CBet #
  cnt_r_cbet_def_action_call (Note 1)







Call R CBet IP #
  cnt_r_cbet_def_action_call_in_pos (Note 1)







Call R CBet OP #
  cnt_r_cbet_def_action_call_out_of_pos (Note 1)







Call R Float #
  cnt_r_float_def_opp_action_call (Note 1)







Call R Rs # (3Bet)
  cnt_r_raise_def_action_call - cnt_f_3bet_def_action_call







Call R CBet IP #
  cnt_r_cbet_def_action_call_in_pos







CBet River #
  cnt_r_cbet







CBet R-3Bet Rs #
  cnt_r_cbet_3Bet







CBet R-Call Rs #
  cnt_r_cbet_call_raise







CBet R Def IP
  (cnt_r_cbet_def_action_fold_in_pos + cnt_r_cbet_def_action_call_in_pos + cnt_r_cbet_def_action_raise_in_pos)







CBet R Def OP
  (cnt_r_cbet_def_action_fold_out_of_pos + cnt_r_cbet_def_action_call_out_of_pos + cnt_r_cbet_def_action_raise_out_of_pos)







CBet R Def Opps
  cnt_r_cbet_def_opp







CBet R Faced Rs #
  cnt_r_cbet_face_raise







CBet R-Fold to Rs #
  cnt_r_cbet_fold_to_raise (Note 1)







CBet R Opp
  cnt_r_cbet_opp







Check River #
  cnt_r_check







Check Raise R Opp
  cnt_r_check_raise_opp







Donk Bet Def Opps
  cnt_r_donk_def_opp







Donk R Opps
  cnt_r_donk_opp







River C/R Def Opps
  cnt_r_face_xr







River 3Bet Def Opp
  cnt_r_3bet_def_opp







River 3Bet Opps
  cnt_r_raise_def_action_call + cnt_r_raise_def_action_fold + cnt_f_raise_def_action_3Bet-cnt_r_4bet_opp







River Faced Bet #
  cnt_r_bet_def_opp







R Float Def Opps
  cnt_r_float_def_opp







River Open Opps
  cnt_r_bet + cnt_f_check






Note 1: Fold and raise stats can be written by substitution of “fold” or “raise”.
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Group % Avg.
4 Hands Hands Range SEQ
1 AA-KK 09% | 09% | 71.9
2 QQ-TT 1.4% | 23% 543
3 AKs 03% | 2.6% | 49.3
4 AKo 0.9% | 3.5% | 45.6
5 AQs 03% | 3.8% | 46.1
6 99-88 09% | 47% | 46.7
i AlJs, ATs 0.6% | 5.3% 41.8
8 AQo-AJo 1.8% | 7.1% 40.5
9 77-55 14% | 8.4% | 432
10 KQs, KJs,KTs | 0.9% | 9.4% | 384
11 44-22 1.4% | 10.7% | 389
12 QJs-54s 24% | 13.1% | 36.8
13 QTs-53s, 43s 2.7% | 15.8% | 35.1
14 Q9s-52s 24% | 18.3% | 33.7
15 ATo, KQo 1.8% | 20.1% | 36.4
16 K9s, Q8s 0.6% | 20.7% | 34.7
17 QJo-540 72% | 27.9% [ 32.2
18 A9s-A2s 2.4% | 30.3% | 362
19 KJo, KTo, QTo | 2.7% | 33.0% | 32.8
20 K8s-K2s 2.1% | 35.1% | 32.7
21 A90-A20 72% | 42.4% | 31.4
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PS | Hole | % of Range 5.6% |204% | S-C | SAGE | SEQ
Rank | Cards | Hands AIE AIE | Rank | Rank | Rank
1 AA 0.45 0.45 82.89 | 84.59 1 1 1
2 KK 0.45 0.90 | 70.05 | 76.44 2 2 2
3 QQ 0.45 1.36 | 60.36 | 70.58 4 3 3
4 JJ 0.45 1.81 | 53.48 | 64.90 6 4 4
5 AKs | 0.30 2.11 | 50.08 | 63.90 3 8 6
6 AKo | 0.90 3.02 | 47.55 | 62.10 5 10 10
7 T 0.45 347 | 47.11 59.20 8 5 5
8 AQs 0.30 3.77 | 43.23 | 60.50 7 9 8
9 9 0.45 4.22 40.87 | 54.05 10 6 7
10 AQo | 0.90 5.13 | 40.04 | 58.46 9 13 14
11 Als | 030 543 | 39.53 | 57.26 11 10 13
12 KQs | 030 573 | 37.07 | 51.40 21 17 18
13 ATs 0.30 6.03 36.40 | 54.14 13 13 16
14 AJo 0.90 6.94 | 3598 | 55.01 14 15 21
15 88 0.45 7.39 | 3532 | 51.19 12 7 9
16 QJs | 0.30 7.69 | 35.28 | 44.05 40 28 22
17 KJs | 030 7.99 | 34.61 | 4831 25 21 20
18 QTs | 030 830 | 34.00 | 41.17 46 34 41
19 JTs 0.30 8.60 | 33.96 | 38.75 49 45 36
20 66 0.45 9.05 33.75 | 47.01 16 17 12
21 77 0.45 9.50 | 33.69 | 48.99 15 10 11
22 55 0.45 9.95 33.64 | 45.78 19 28 15
23 KQo | 0.90 10.86 | 33.43 | 48385 34 24 31
24 A5s | 030 | 11.16 | 33.35 | 45.69 26 28 28
25 KTs | 030 | 1146 | 33.27 | 45.39 31 24 27
26 A9s | 030 | 1176 | 33.23 | 49.07 16 15 25
27 44 045 | 1222 | 33.21 | 45.04 22 45 17
28 Ads | 030 | 1252 | 33.02 | 4537 29 34 34
29 33 045 | 1297 | 32.72 | 4443 30 66 19
30 A3s | 030 | 1327 | 32.67 | 45.12 33 39 43
31 ATo | 090 | 14.18 | 32.60 | 51.66 17 17 37
32 A2s | 030 | 1448 | 3233 | 44.88 35 45 48
33 A7s | 030 | 14.78 | 32.21 | 46.10 24 21 35
34 22 045 | 1523 | 32.20 | 43.79 42 89 23
35 A8s | 030 | 1554 | 32.12 | 47.11 20 18 30
36 Q9s 0.30 15.84 | 32.06 | 38.37 53 39 46
37 A6s | 030 | 16.14 | 32.01 | 45.19 28 24 44
38 J9s 030 | 16.44 | 32.01 | 36.70 63 53 42
39 T9s | 030 | 1674 | 31.80 | 36.34 69 66 32
40 QJo | 0.90 [ 17.65 | 31.78 | 41.05 52 39 63
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Rank | Hand | Range | AIE Rank| Hand | Range | AIE
1 AA 0.5% 5 44 Abs |18.3% 29.0
2 | KK | 09% | 615 45 | 755 |18.6% | 27.1
3| QQ | 4% | s 46 | Qs |18.9% | 27.5
4 | u | 18% | 473 47 | T8s |192% | 269
s | oTr | 23% | 413 48 | A2s |195% | 275
6 AKs 2.6% 435 49 K9s |19.8% 282
7 99 3.0% 382 50 64s [20.1% 26.5
8 | AQs | 33% | 399 51| 96s [204% | 268
9 | 88 | 38% | 365 52 | Kdo [21.3% | 279
10 | AKo | 4.7% | 40.7 53 | a8s |21.6% | 264
11 e 5.1% 348 54 85s [21.9% 264
12| 66 | 56% | 332 55 | s3s |222% | 256
13 | AJs | 59% | 364 56 | K8s [22.5% | 27.1
14 AQo 6.8% 36.8 57 K7s |22.8% 27.0
15 55 72% 31.6 58 | Q8s [23.1% 264
16 ATs 7.5% 338 59 T7s [23.4% 256
17 44 8.0% 299 60 T4s [23.7% 25.6
18 | KQs | 83% | 317 61 | 435 |24.0% | 250
19 | 33 | 87% | 281 62 | Kes |243% | 267
20 Kis 9.0% 313 63 | Qo |25.2% 259
21 | Ado | 10.0% | 333 64 | Kss |25.5% | 262
2 | Qs | 103% | 294 65 | 980 |264% | 255
23 | 22 | 107% | 265 67 | A% [27.3% | 274
24 | 98s | 11.0% | 289 68 | 63s [27.6% | 248
25 | A9 | 113% | 310 69 | 870 |28.5% | 253
2 | #7s | 11.6% | 287 71 | KTo [29.4% | 257
27 | KT | 119% | 292 72 | Kds [29.7% | 256
28 | Ass | 122% | 296 73 | 760 |30.6% | 249
29 | 76s | 12.5% | 284 74 | A8o [31.5% | 26.8
30 | Ass | 12.8% | 30.5 76 | ASo [324% | 259
31 | KQo | 13.7% | 305 77 | T90 [333% | 245
32 | 195 | 14.0% | 280 78 | 525 [33.6% | 239
33 | 6ss | 143% | 279 79 | 650 [34.5% | 245
34 | Ads | 14.6% | 290 81 | K3s [34.8% | 249
35 | A7s | 14.9% | 298 84 | JTo [35.7% | 236
36 | ams | 152% | 272 85 | QTo [36.7% | 24.1
37 | ATo | 16.1% | 302 86 | Ao [37.6% | 26.0
38 | 97s | 164% | 280 89 | Ado [38.5% | 25.1
39 | s4s | 16.7% | 273 90 | 540 |39.4% | 238
40 | 86s | 17.0% | 27.7 92 | K2s |39.7% | 242
41 QTs 17.3% 273 98 | A6o |40.6% 25.1
42 J9s 17.6% 27.6 99 | A3o [41.5% 243
43 | A3 | 179% | 282 110 | A2 [424% | 235
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Game

Type

Playing dates

Player-Hands

Hands Dealt

Players per Hand

Total Money Lost
Maximum number of hands
Number of players

Players with > 3911 hands
Hands from the top 1,997 players

$0.25/80.50 and $0.50/$1.00
Full Ring (8+ Players)
2010-2013

51,657,018

6,055,922

8.53

$3,365,440 (9.13 BB/HH)
315,856

120,934

1997 (1.65%)

28,830,505 (55.8%)
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Players

#

%o

Winners | Winners
1997 77 35.9%
1000 390 39.0%
500 226 45.2%
250 128 51.2%
100 52 52.0%
32 23 71.9%
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All Players

Top-2K Players

Opportunity
Player-Hands| Hands | Player-Hands| Hands

Dealt 51,657,018 | 6,055,922 | 28,830,505 | 3,379.895
Flop 10,692,917 | 3.540.701 | 4,584,610 | 1,548.855
Cbet Opps IP 759,888 251,619 406,967 137.489
Cbet Opps, OP 925,102 306,325 470,302 158,886
Cbet Opps, HU 1,139,591 377,348 628,562 212,352
Cbet Opps. MW 545,399 180,596 248,707 84,023
Cbet. Face Raise 156,690 51,884 63,826 21,563
PFR, Face Donk 204,701 67,782 86,070 29.078
PFR, Face Float 163,842 54,252 66,482 22,460
PFR, Face C/R 84.456 27.966 43,746 14,779
Cbet Def Opps, IP 689,567 228,333 257,735 87,073
Probe Opps 680,998 225,496 249.467 84,279
CPFR OP, Donk Opps 1,556,744 515,478 540,823 182,710
CPER IP, Float Opps 415,508 137,585 159,733 53,964
Limp IP, Open Opps 866,713 286,991 274,639 92,783
Limp IP, Bet Def Opps 646,207 213,976 209,003 70,609
Limp IP, Raise Def Opps 50,836 16,833 16,873 5,700
Limp IP, 3Bet Def Opps 8,245 2,730 2,586 874
Limp OP, Open Opps 1,025,727 339,645 436,899 147,601
Limp OP, Bet Def Opps 689,551 228,328 266,801 90,135
Limp OP, Raise Def Opps 73,552 24,355 26,156 8.836.
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PFR/ | Cbet
Hands $/HH VPIP | PFR VPIP Flop
|Bilbo 177,700 | ($1.57) 17.5 8.02 0.46 49.9
Optimum 16.0 10.5 0.67 76.6
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Fig. Limped-Preflop Stat Pos :VI: :er :3: Peak | R?

6.3a | Hero Opens 47.1 49.1 50.6 88.0 | 0.57

—Villain C/R. Hero Calls P 29.7 | 246 | 232 | 26.0 | 029

6.3c —Villain C/R. Hero Folds 643 | 699 | 713 | 69.0 | 0.30

—Villain C/R. Hero 3Bets 6.0 5.5 5.6 50 |0.12

Villain Bets, Hero Calls 35.7 | 315 29.0 17.0 | 0.41

6.3d | Villain Bets, Hero Folds hig 55.1 59.4 | 61.7 | 66.0 |0.32

Villain Bets, Hero Raises 9.2 9.1 9.2 19.0 | 0.46

—Villain 3Bets, Hero Calls 59.9 | 57.1 54.7 19.0 | 0.02

6.3¢ —Hero Folds P 26.1 27.9 | 287 | 56.0 |0.02
—Hero 4Bets 14.1 15.0 16,6 | 25.0

6.3f | Hero Opens or 19.7 18.8 18.5 11.0 | 0.09

Hero Checks, V. Bets. Hero Calls 23.9 19.9 16.0 5.0 | 0.81

6.3¢g —Hero Folds | OP | 712 | 75.6 79.6 | 86.0 | 0.88

—Hero Raises 4.9 4.5 4.4 9.0 | 035

Hero Bets, V. Raises, Hero Calls 315 | 255 19.5 13.0 | 0.58

6.7f —Hero Folds OP | 62.1 68.7 | 747 | 81.0 | 0.64

—Hero Raises 6.3 5.9 59 50 1033
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: < All 2K 327

Fig. Raised-Preflop Stat Pos Ave ve Ave. Peak | R?
1P 723 71.6 71.5 832 | 033
o8 B op | 627 | 625 | 633 | 725 | 023
6.1c Hero CBets Heads-UP All 71.1 714 | 718 | 726 | 0.23
Hero CBets Multi-Way 58.5 54.9 54.6 512 | 0.36
6.1a | Hero CBets All | 670 | 66.7 | 672 | 823 | 041
—V-Raise, H-Call 450 | 411 385 18.0 | 021
6.1d —V-Raise, I old All 41.0 44.7 45.6 64.0 | 0.17
—V-Raise, H-3Bet 139 | 142 134 | 19.0 | 0.1
—V-C/R, H-Call 448 | 405 | 39.1 | 29.0 | 0.64
6.1e —V-C/R, H-Fold IP | 400 | 444 | 458 | 54.0 | 0.54
—V-C/R, H-3Bet 15.1 15.1 152 17.0 | 043
V-Donks, Hero Calls 352 373 45.0 22.0 | 0.73
6.1f —Hero Folds 1P 385 | 38.6 | 34.0 [ 60.0 | 0.45

—Hero Raises 263 | 24.1 21.0 18.0
6.lg Villain Donks, Hero Calls » 352 | 373 45.0 | 43.0 | 047
Villain Donks, Hero Folds 385 | 386 | 340 | 350 | 042
V-Floats, Hero Calls 277 232 204 16.0 | 0.38
6.1h —Hero Folds opP 63.9 69.2 72.2 83.0 | 0.42
—Hero Raises 8.5 7.6 74 7.0 | 0.01
Villain CBets, Hero Calls 354 33.6 329 25.0 | 0.60
6.2a —Hero Folds IP | 51.8 | 54.0 | 549 | 63.0 | 0.55
—Hero Raises 12.8 12.4 123 12.0 | 0.50
Villain CBets, Hero Calls 36.3 323 294 14.0 0.64
6.2b —Hero Folds OP | 524 | 558 | 582 | 69.0 | 0.76
—Hero Raises 113 11.9 12.4 15.0 | 0.45
6.2¢ | Hero Donks Flop oP 13.6 10.2 9.5 0.0 0.75
6.2d | Hero Floats Flop OP | 419 | 426 | 438 | 70.0 | 0.54
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All 2K 327
Fig. Stat Pos Ave | Ave | Ave, | PeaK R?
6.4a | Flop AF All 2.44 3.00 3.51 6.5 [0.92
6.4b | Flop AFq All 42.7 43.8 45.5 57.0 | 0.71
6.7¢ | Cbet Success All 466 | 478 | 479 | 476 |0.76
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@b
$100.00

30/5/63/ 1

[Preflop Statistics

UG Villain Total Blinds EP MP LP

VPIP % 29.8 (154/516) 36.4 (47/129) 28.8 (32/111) 20.7 (25/121) 32.3 (50/155)
PFR% 5.2 (27/516) 1.6 (2/129) 9.0 (10/111)  2.5(3/121) 7.7 (12/155)
Call PFR 30/6 (68/222)  37.0 (34/92)  44.4 (8/18) 36.1(13/36)  17.1(13/76)
Call 3 Bet 21.4(3/14) 20.0 (1/5) 333 (1/3) 0.0 (0/1) 20.0 (1/5)
Limp w/Callers ~ 29.6 (21/71)  62.5 (5/8) 0.0 (0/4) 16.6 (3/18)  31.7(13/41)
Cold Call 19.6 (20/102)  NA (0/0) 20.0 (1/5) 25.0(728)  17.4(12/69)
F BB to SB Steal 0

3 Bet 1.9 (4/209) 1.2 (1/86) 6.3 (1/16) 0.0 (0/35) 2.8 (2/72)
4+ Bet 0.0 (0/14) 0.0 (0/5) 0.0 (0/3) 0.0 (0/1) 0.0 (0/5)
Raise First In 7.3 (17/233) 0.0 (0/12) 7.8 (8/102) 4.1 (3/74) 13.3 (6/45)
Raise Limpers 7.1 (6/85) 4.5(1/22) 25.0 (1/4) 0.0 (0/18) 9.8 (4/41)
Attempt to Steal  10.0 (5/50) 0.0 (0/12) 13.2 (5/38)
RFI/Fold to 3 Bet 0.0 (0/1) NA (0/0) 0.0 (0/1) NA (0/0) 0.0 (0/1)
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UG Villain EP

VPIP % 8.5 (144/1698)
PFR% 8.3 (140/1698)
Call PF 3-Bet 29.6 (5/17)
Raise First In 8.5 (133/1555)
RFI/Fold to 3 Bet  58.8 (10/17)

$100.00

14/ 11/ 81/ 59/ 48

CBet Flop 81.2 (39/48)
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3Q/5/63/0/11

25

Player: MP2
Stat: Voluntarily Put Money in Pot
Value:30.12 (156/518)

This Session: 25.33 (19/75)
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m CO Villain L]
: VPIP % 17.2 (1245/7,268)

PFR % 11.5 (831/7,268)
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Flop Profit vs. Flop AFq
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Crushing Low-Stakes Live NLH

Volume 1: Preflop

Steve Selbrede
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Beat The Donks

The Biggest Mistakes Made by
Low-Stakes, Live-Action

No Limit Hold’em Players

Steve Selbrede

S. Selbrede

With Hand Examples from the Red Rock Poker Room
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Profit BB/

Hands Y% (BB) Hand

Saw Limped Flop 1854 | 37.24 1086 0.59
Limped, Flopped Set 194 | 10.46 1409 7.26
--No Flopped Set 1660 | 89.54 -322 -0.19
Saw Flop, C-PFR 407 1112 2.73
Call PFR, Flopped Set 36 8.85 442 12.28
-- No Flopped Set 371 [91.15 670 1.81
Raised Preflop w/ PP 2045 | 41.08 7589 3.71
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Pair Profit (BB/Hand)

Pocket Pair Profit vs. Starting Hand

201

AA KK QQ JI TT 99 88 77 66 55 44 33 22
Starting Hand (pairs)
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QQ-AA 99-JJ 22-88
Hands | BB/H | Hands | BB/H | Hands| BB/H
Limped Flop 108 | 1.02 81 1.8 [ 1665 | 0.50
Call PFR 69 |12.57 193 | 1.73 145 |-0.61
Raised PF 989 | 7.05 768 | 0.91 288 |-0.29






OEBPS/Image00183.jpg
Pair Profit (3/Hand)

Pocket Pair Profit vs. Starting Hand

AA KK QQ 1I TT 99 88 77 66 55 44 33 22
Starting Hand (pairs)
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Profit | BB/
Hands | pp) | Hand

Limping, no raise 28 24| 0.85
Limping, subsequent Raise 11 209 | 19.00
Limped UG 39 233 | 597
Raised First-In 13 176 | 13.50
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. Ave. Ave
Statistic Stakes (Al) | 2K)
NLI0 | 1093 | 10.71

NL50 | 10.75 | 10.68

LLU NL100 | 11.92 | 1182
NL200 | 14.06 | 13.97

NLI10 1.39 1.57

PFR PAW e
NL100 1.34 1.47

NL200 138 1.43

NL10 9.07 | 876

NL50 824 | 8.00

RWPC NL100 9.31 8.99
NL200 | 1047 | 10.23

NLI0 | 21.88 | 17.78

NL50 | 24.13 | 1855

LWPC NL100 | 22.94 | 18.53
NL200 | 18.65 | 16.40

NLIO | 10.85 | 830

NL50 1154 | 853

CCPF NL100 | 12.62 | 10.17
NL200 | 11.78 | 10.47

NLI0 | 22.01 | 2333

NL50 | 20.14 | 21.85

ATS NL100 | 22.09 | 2345
NL200 | 2647 | 27.17

NL10 270 [ 246

Squeeze NL50 2 n
q NL100 | 2.70 | 2.54
NL200 | 330 | 320

NL10 841 | 820

NL50 798 | 7.89

PF AFq NL100 | 8.57 | 846
NL200 9.78 9.71
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Profit

Hands % (BB) I::l:/rl
All Hands 136,598 -3,196 | -0.012
Pocket Pairs 8140 5.96 11872 1.46
Saw Flop w/PP 4978 | 61.15 10132 2.04
No Flop, w/PP 3162 | 38.85 1740 0.55
Flopped Set 523 10.51 6674 12.76
No Flopped Set 4455 | 89.49 3458 0.78
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VPIP 6-Max . FR .
Peak % |Peak BB| R Peak % |Peak BB| R

Button 275 24.01 0.26 20.1 18.21 0.50
Cut Off 19.1 17.83 0.65 18.8 14.02 0.87
HiJack 15.0 15.55 0.82
UTG 13.2 13.02 0.82
SB 23.3 | -20.10 0.65 258 | -29.17 0.81
BB 18.3 | -43.84 0.45 125 | -51.41 0.80
LP 15.8 13.53 0.90
MP 123 10.66 0.94
EP 8.84 9.60 0.94






OEBPS/Image00192.jpg
Stakes All Players Top Players
Players Hands | BB/100 | Players | Hands | BB/100

NL10 17,892 275M -8.26 1,119 1.83M -1.29
NL50 61,626 | 16.76 M [ -10.62 3,051 1L17M | -4.93
NL100 54257 | 16.50 M -9.83 2,000 | 11.02M | -323
NL200 18,585 737M -6.60 435 4.92M 0.00
6Max, NL100 14,341 2.86 M -12.46 2,000 238M -6.26

649 191 M -3.13
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PR [ 6-Max FR
|Peak % |Peak BB] R> |Peak % Peak BB| R?
Button 305 | 2731 | 025 | 2204 | 2931 | 088
Cut Off | 224 | 1615 | 024 | 2127 | 2357 | 062
HiJack | 175 | 1192 | 0.65
UTG 153 | 899 | 0.93
SB | 239 | -1791 063 | 113 | 2852 | 054
BB ‘ 1132 | 2855 ‘ 03 | 95 | -5201 | 043
Lp 18| 1353 | 090
MP | | 99 | 879 076
EP | | 83 | 665 059
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The
Statistics of Poker

atistic
Stakes No Limit Hold’em
3rd Edit

Steve Selbrede
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PFR Profit (BB/100)

PFR Profit vs CBet C/R Response
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| 6-Max | FR

EREVEIE |Peak % Peak BB| R? |Peak % Peak BB| R*
Button 08 | 2748 | 063 | 077 | 231 | 086
Cut Off |09 | 1967 063 | 081 |17.98 | 0.78
HiJack | 1.0 | 1465 | 075

UG |10 | 1128 089

SB |07 | -1730 | 066 | 04 | 27.55 | 078
BB | 06| 361 062 | 064  -4847 | 0.65
LP \ 081 | 163 | 0.94
MP \ 09 | 106 094
EP | 088 | 990 | 086
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PFR Profit (BB/100)

PFR Profit vs DonkBet Response

0 20 40 60 80 100
DonkBet Response (%)





OEBPS/Image00196.jpg
Position Profit (BB/100)

Profit vs. PFR

(%3
(=}

N3
(=)
|

—_
(=}
|

(=}
|

—
o
|

-20

-30 +

-40

-50

-~~~

- |

12 1|6 iO
PFR (%)

24

28

32

36





OEBPS/Image00093.jpg
PFR Profit (BB/100)
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Times Win ‘Won Rate

%o (BB) | (BB/H)
Dealt Hands 167,829 9.13 141 0.08
Flush 539 | 80.33 | 2514 4.66
3-Flush 308 | 90.26 | 1870 6.07
4-Flush 215 | 68.84 678 3.15
S-Flush 16 | 4375 234 | -2.14
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3-Flush +

Paired board imes %
Hands 127
Won 108 | 85.04
Lost to FH or Quads 12 9.45
Lost to Flush 5 3.94
Folded 2 1.57
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4-Flush board Times %
Hands 215
Won 148 | 68.84
Lost to FH or Quads 4 1.86
Lost to Flush 44 | 2047
Folded 19 8.84
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River OP-Profit (BB/100)
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- Saw Saw Saw
Statistic Dealt Flop Flop IP Flop OOP
All Players 120,934 117,398 107,403 106,892

Player-Hands 51,657,018 | 10,692.917 3,930,225 3,395,367
Profit, BB -4,718,828 | -1,748,726 874,433 | -1,827,346
BB/HH -9.13 -16.35 22.25 -53.82
Top-2K Players 1,997 1,997 1,997 1,997
Player-Hands 28,830,505 4,441,566 1,671,794 1,798,283
Profit, BB -611,736 1,008,847 975,654 -165,535
BB/HH -2.12 22.71 58.36 -9.21
Top-327 Players 327 327 327 327
Player-Hands 15,403,019 2,095,651 789,864 1,305,787
Profit, BB -64,403 744,861 559,730 185,131
BB/HH -0.42 35.54 70.86 14.18
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sutistic ey TP

Dealt 6,055,922 3,379,895

No Flop 2,127,955 [ 35.1% 1,707.397 | 50.5%
Saw Flop 3,927,967 | 64.9% 1,672,498 | 49.5%
Limped Flop 1,353,085 | 22.3% 515,692 | 15.3%
Raised Preflop 2,550,251 | 42.1% 1,156806 | 34.2%
Heads Up Flop 2,080,219 | 53.0% 953,053 | 56.4%
3-Way Flop 1,132,428 | 28.8% 459,892 | 27.5%
4-Way Flop 504,472 | 12.8% 193,562 | 11.6%
5-9 Way Flop 210,849 | 5.4% 75,991 4.5%
Average Players Per Hand 8.53 8.53

Average Players Per Flop 3.04 2.96
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River Pos-Profit (BB/100)

River Profit vs. Bet Defense
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EP MP LP BTN
Statistic Opt. | Range Opt. |Range| Opt. [Range| Opt. | Range
VPIP 10.1 | 10.5 123 | 13.6 | 160 | 194 | 220 30.2
PFR 7.8 78 8.7 9.0 | 125 | 141 | 172 | 21.6
RFI 8.0 7.5 109 | 11.0 | 20.2 | 20.0 [ 39.5 | 40.0
LFI 22 2.5 1.7 2.0 1.6 20 1.6 20
RWPC 72 7:2 8.4 8.6 12.7 14.4 19.6 259
LWPC 43 4.0 5.0 5.0 6.6 6.0 8.6 8.0
3Bet 34 38 22 23 2.9 2.6 3.8 38
CCPF 4.2 4.0 5.6 5.0 6.7 6.0 7.9 7.0
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River Pos-Profit (BB/100)

180

160

140

120

(=3
(=]

o0
(=)

River Profit vs. Aggression Frequency

AFq = [Bet+Raise] / [Bet+Raise+Call+Fold] x 100

1P
38%

1]
(=}

Aggression Frequency (AFq)






OEBPS/Image00084.jpg
Rank | Hand | Range AIE | SEQ | |Rank |Hand| Range AIE | SEQ
1 | AA | 05% | 725 | 766 || 44 | A6s | 183% | 29.0 | 354
2 | KK | 09% | 615 | 673 [| 45 | 75 | 186% | 27.1 | 353
3 QQ | 14% | 500 | 575 || 46 | Qos | 189% | 275 | 352
4 | a0 | 18% | 473 | 552 (| 47 | T8s | 192% | 269 | 350
5 | TT | 23% | 413 | 501 || 48 | A2s | 195% | 275 | 350
6 | AKs | 2.6% | 43.5 | 493 || 49 | K9s | 19.8% | 282 | 348
7 | 99 | 3.0% | 382 | 475 || 50 | 645 | 201% | 265 ‘ 347
8 | AQs | 33% | 399 | 461 [| 51 | 96s | 204% | 268 | 345
9 | 88 | 38% | 365 | 460 || 52 | K¥o | 21.3% | 279 | 344
10 | AKo | 47% | 407 | 456 || 53 | J8s | 21.6% | 264 | 341
1| 77 | 50% | 348 | 445 [| 54 | 855 | 21.9% | 264 | 341
12 | 66 | se% | 332 432 || 55 | s3s | 222% | 256 | 339
13 | AJs | 59% | 364 | 43.0 [| 56 | k8s | 22.5% | 27.1 | 338
14 | AQo | 68% | 368 | 421 [| 57 | K7s | 228% | 27.0 ‘ 37
15 | 55 | 72% | 316 418 || 58 | Q8s | 23.1% | 264 | 336
16 | ATs | 7.5% | 338 | 40.7 [| 59 | T7s | 23.4% | 256 | 334
17 | 44 | 80% | 299 | 404 || 60 | 74s | 23.7% | 256 | 334
18 | KQs | 83% | 31.7 | 393 [| 61 | 43s | 24.0% | 250 | 334
19 | 33 | 87% 281 | 389 || 62 | Kes | 243% | 267 | 334
20 | KJs | 90% | 313 | 389 [[ 63 | Qo | 252% | 259 | 331
21 AJo | 100% | 333 | 389 || 64 | K5s | 255% | 262 | 329
22 | QJs | 103% | 294 | 376 [[ 65 | 980 | 264% | 255 | 328
23 | 22 | 107% | 265 | 375 || 67 | A% | 264% | 274 | 327
24 | 98 | 11.0% | 289 | 373 || 68 | 63s | 264% | 248 | 327
25 | A9 | 113% | 31.0 | 373 [| 69 | 870 | 264% | 253 | 32.7
26 87s | 11.6% 28.7 372 71 KTo 264% 25.7 324
27 | KTs | 119% | 292 | 370 || 72 | Kds | 264% | 256 | 324
28 | ASs | 122% | 296 | 369 || 73 | 760 | 264% | 249 | 324
29 | 76s | 125% | 284 | 369 [| 74 | ASo | 31.5% | 268 | 322
30 | A8s | 128% | 305 | 368 || 76 | ASo | 324% | 259 | 321
31 KQo | 13.7% | 305 | 368 || 77 | T90  33.3% | 245 | 319
32 | T9s | 14.0% | 280 | 366 || 78 | 525 | 33.6% | 239 | 319
33 | 65 | 143% | 279 | 365 || 79 | 650 | 34.5% | 245 | 319
34| Ads | 146% | 290 | 363 || 81 | K3s | 348% | 249 | 317
35 | A7s | 149% | 298 | 362 || 84 |JTo | 35.7% | 236 | 315
36 | JTs | 152% | 272 | 362 || 85 |QTo | 367% | 241 | 315
37 | ATo | 16.1% | 302 | 360 || 86 | ATo | 37.6% | 260 | 315
38 | 97s | 164% | 280 | 360 || 89 | Ado | 385% | 25.1 | 314
39 | s4s | 167% | 273 | 359 || 90 | 540 | 39.4% | 238 | 313
40 | 86s | 17.0% | 27.7 | 358 [| 92 | K2s | 39.7% | 242 | 311
41 QTs | 173% | 277 | 357 || 98 | A6o | 40.6% | 25.1 | 306
42 49 | 17.6% | 276 | 357 || 99 | A30 | 41.5% | 243 | 306
43 | A3s | 17.9% | 282 | 356 [[ 110 | A20 | 424% | 235 | 299






OEBPS/Image00164.jpg
All

2K

327

Fig Statistic Pos Ave Ave Aves Peak | R?
All| 67.16 | 6519 | 64.61

8.0¢c Hero Sees River IP | 7236 | 70.52 | 70.08 66.0 0.79

OP | 6336 | 6145 | 6085 | 540 091

) 1P| 5023 | 5002 | 5161 | 740 027

Sda Hero CBe River OP | 61.80 | 5467 | 5257 | 380 043

H-Chets, V-Raises, H-Calls | OP | 5832 | 60.02 | 58.15 | 28-74 |0.56

8.1b | H-Cbets, V-Raises, H-Folds | OP | 37.72 | 3609 | 37.22 | 69-22 0.54
H-Chets, V-Raises, H-3Bets | OP | 3.96 | 3.89 | 464 | 30

S P | 5215 | 5178 | 5028 | 340 |027

Villain CBets, Hero Calls 65 | 49 0y | 4835 | 4769 | 570 026

IP | 3320 | 3406 | 3568 | 480 022

L HeroFolds 1 op | 4509 | 4671 | 4765 | 390 024
) IP | 1464 | 1416 | 1404 | 180
HeroRaises | op | 589 | 494 | 465 | 40

82a | Hero Donks River OP | 1777 | 1501 | 1321 | 120 |0.62

Villain Calls IP | 4486 | 4390 | 4262 | 400 022

8.2b Villain Folds IP | 4277 | 4390 | 4446 | 470 024

Villain Raises P | 1236 | 1220 | 1291 | 105 |0.14

8.3a | Hero Floats River P | 4602 | 4344 | 4239 | 460 |0.12

Villain Calls OP | 4415 | 4479 | 4378 | 320 |0.11

8.3b Villain Folds OP | 5329 | 5283 | 5397 | 640 |0.09

Villain Raises OP | 255 | 238 | 225 | 30 023

Villain Bets, Hero Calls OP | 29.66 | 28.34 | 27.98 32.0 |0.11

8.4 Hero Folds OP | 6636 | 68.62 | 6922 | 640 0.09

HeroRaises | OP | 398 | 304 | 280 | 30 023

Villain Bets, Hero Calls P | 3810 | 36.11 | 3527 | 240 |0.70

8.4 Hero Folds IP | 4962 | 53.08 | 5448 | 650 0.69

Hero Raises P | 1228 | 1081 | 1026 | 11.0 034

; P | 168 | 158 | 156 | 3.1 052

8.5a Turn Aggression Factor op 431 | 367 334 32 060

. IP | 42.16 | 3895 | 3798 | 380 045

8.5b | Tum Aggression Frequency | op | 5708 | 5176 | 4899 | 380 087
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o,
Gr;)up Hands Haf:ds Range :Z,f)
1 AA-KK 0.9% | 0.9% 71.9
2 QQ-TT 1.4% | 23% 543
3 AKs 0.3% | 2.6% | 49.3
4 99-88 0.9% | 3.5% 46.7
5 AQs 03% | 3.8% 46.1
6 AKo 0.9% | 4.7% 45.6
7 77-55 14% | 6.0% | 432
8 Als, ATs 0.6% | 6.6% 41.8
9 AQo-AJo 1.8% | 8.4% | 405
10 44-22 1.4% | 9.8% 38.9
11 KQs, KJs, KTs | 0.9% | 10.7% | 38.4
12 QJs-54s 24% | 13.1% | 36.8
13 ATo, KQo 1.8% | 14.9% | 36.4
14 A9s-A2s 24% | 17.3% | 36.2
15 QTs-53s, 43s 2.7% | 20.1% | 35.1
16 K9s, Q8s 0.6% | 20.7% | 34.7
17 Q9s-52s 24% | 23.1% | 33.7
18 KJo, KTo, QTo | 2.7% | 25.8% | 32.8
19 K8s-K2s 2.1% | 27.9% | 32.7
20 QJo-540 72% | 35.1% | 32.2
21 A90-A20 7.2% | 42.4% | 314
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All Players

Top-2K Players

Opportunity

Player-Hands| Hands | Player-Hands| Hands
Dealt 51,657,018 | 6,055,922 | 28,830,505 | 6,055,922
Flop 10,692,917 | 3,540,701 4,584,610 | 1,548,855
Turn 5,868,208 | 2,481,272 | 2,341,208 | 989,940
River 3,941,398 1,794,348 1,526,287 688,378
River, IP 1.793.894 845,067 680.896 | 323377
River, OOP 2,147,504 949,281 845,391 365,001
Cbet Opps 89,109 40,504 39,503 17,956
Cbet-FaceRaise 5,959 2,709 2,037 926
Cbet Def Opps 52,284 23,765 17,582 7,992
C/R Defense Opps 12,489 5.677 4,033 1,833
Donk Defense Opps 50,076 22,762 17,729 8,059
Float Opps 20,704 9.411 7,945 3611
Probe Defense Opps 58.219 26,463 32,867 14,940
Float Defense Opps 9,358 4,254 5,086 2,312
Donk Opps 283,086 128,675 102,966 46,803
Probe Opps 106,772 48,533 37,515 17,052
C/R Ops 12,625 5.739 4218 1917
Raise Defense Opps 87,830 39,923 27,990 12,723
Bet Defense Opps 1,048,300 476,500 415,331 188,787
Hands Bet or Raised 971,400 441,545 328,702 149,410
Hands Called 359,582 163,446 134,752 61,251
Cbet Opps, IP 35,191 16,578 15,538 7.379
Cbet-FaceRaise, IP 985 464 388 184
Cbet Def Opps, IP 33,170 15,626 11,322 5377
C/R Defense Opps, IP 11,303 5,325 3,717 1,765
Donk Defense Opps, IP 47,950 22,588 17.203 8,170
Float Opps, IP 20,239 9.534 7.810 3.709
Probe Defense Opps, IP 56,750 26,734 32,279 15,330
Float Defense Opps, OP 9,358 4,260 5,086 2,196
Donk Opps, OP 283,030 128,851 102,944 44,446
Probe Opps, OP 58,402 26,588 19,123 8,256
C/R Opps. OP 401,590 182.827 170,771 73,731
Raise Defense Opps, IP 14,830 6,986 4,663 2,215
Bet Defense Opps, IP 576,069 271,374 219,445 104,221
Hands Bet or Raised, IP 368,371 173,532 124,898 59,318
Hands Called, TP 219,511 103.407 79.240 37,633
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Small Blind Big Blind
Fig. Statistic All 2K 327 Peak All 2K 327 Peak
Ave. Ave. Ave. % Ave. Ave. Ave. %

4.1a VPIP (S) 3345 | 26.99 | 24.90 245 16.75 13.23 12.38 13.6
4.1b VPIP 22.6 11.6
4.1b Tax -33.1 [-33.95 | -20.8 -55.6 | -56.4 | -37.5

4.2 ATS ($) 23.20 | 25.93 37.0

4.3a LWPC ($) 50.11 | 41.40 | 34.56 337

4.3b RWPC (8) 7.53 7.11 7.38 9.20 8.73 8.60 9.24 12.0
4.4a CPFR (8) 14.19 9.43 7.84 7.3 2092 1479 | 12.82 12.0
4.4b 3Bet ($) 3.09 3.17 337 39 3.41 3.46 3.62 4.1
4.7a PFR ($) 7.47 7.88 8.38 10.7 4.73 4.61 4.87 6.3
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. i All 2K 327

Fig Statistic Pos | e Ave | Ave. | Peak R?
8.8d | River Cbet % vs. Success % | All | 57.23 | 53.11 | 52.20 53.0 {041
8.8¢ | River Probe Bet OP | 54.70 | 50.97 | 47.63 38.0 [0.51
Hero Calls Probe IP | 31.56 | 29.96 | 29.68 28.0 [0.14

8.8f Hero Folds to Probe IP | 60.93 | 63.20 | 63.60 66.0 |0.15

Hero Raises Probe P 751 6.84 6.72 6.0

8.8g | WTSD vs. Won @ SD All | 71.35 | 71.64 | 71.97 69.5 10.59
IP | 36.24 | 3245 | 31.90 28.5 [0.38

8.8h Epen Bef OP | 3528 | 2973 2717 | 195 [0.83
Villain Raises, Hero Calls | All | 42.81 | 40.77 | 39.61 15.0 [0.53

8.8i Hero Folds All | 49.25 | 51.33 | 52.42 75.0 [0.52
Hero Raises | All | 7.94 7.90 7.97 10.0 [0.40
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River OP-Profit (BB/100)

River Profit vs. Float Response

Raise
3%
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32%
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64%
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VPIP | LWPC | ATS

Hands | $/HH SB SB SB

Frodo 5,446 | -329 393 77.0 4.5
Optimum 25.0 34.1 37.0
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PFR (%)

12

PFR vs. Profit
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Big Blind Blinds Villain LP

VPIP % 30.0 (405/1360) VPIP % 16.1 (139/860)
PFR% 6.4 (86/1360) PFR% 7.9 (68/860)
Call PFR 9.1 (78/854) RFI 15.1 (44/291)
LWPC 91.3 (153/168) ATS

3 Bet 3.6 (29/795) RFI/Fold
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Big Blind Blinds Villain LP

VPIP % 30.0 (405/1360) VPIP % 19.6 (457/2322)
PFR% 6.4 (86/1360) PFR% 16.2 (377/2322)
Call PFR 9.1 (78/854) RFI 32.8 (252/772)
LWPC 91.3 (153/168) ATS (220/591)
3 Bet 3.6 (29/795) RFI/Fold

63 | $123.00 -$0.50 63 | $101.00

- —_—
64117/8/78/74/29 49 [14/11/81/9( 438 )
[vol )

75
33 1$100.00

76 | 14/ 9/ 50/ 0/ 35






OEBPS/Image00077.jpg
3Bet (%)

3Bet vs. Profit
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River Profit (BB/100)

River Profit vs. Raise Response

3Bet
10%

20 40 60 80
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River Pos-Profit (BB/100)

River Profit vs. Open Bet
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Total Profit (BB/100)
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CPFR (%)

Call PFR vs. Profit
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Siakex All Players Top Players
Players Hands BB/100 | Players Hands BB/100
NL10 18,900 2,750,000 -8.26 1119 1,800,000 -1.29
NL50 61,600 |16,760,000 | -10.62 | 3051 |[11,200,000 | -4.93
NL100 54,300 | 16,500,000 -9.83 2000 (11,000,000 | -3.23
NL50/100| 121,000 | 51,700,000 -9.13 1997 |28,800,000 | -2.12
INL200 18,600 7.370,000 -6.60 435 4,900,000 0.00
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40 T

15

ATS vs. Profit

-45 ‘ -4'0 ' -3'5 ' -3b ‘ -2‘5 ‘ -20
Small Blind Profit (BB/100)





OEBPS/Image00175.jpg
Total Profit (BB/100)

Total Profit vs. PFR/VPIP
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LWPC vs. Profit
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Positional Profit (BB/100)

Profit vs. VPIP
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Ave.

Ave

Fig Statistic Stakes (All) (2K) Peak | R’
NL10 23.02 19.3 13.4 | 0.88
NL50 2321 | 18.53 13.0 | 095
o1 veip NL100 | 23.01 | 19.09 143 | 0.99
NL200 | 20.74 | 18.72 14.1 | 0.99
NL10 823 7.97 104 | 0.84
NL50 7.79 7.64 10.9 | 0.84
o2 PER NL100 8.43 8.25 10.6 | 0.53
NL200 9.65 9.53 11.0 | 0.84
NL10 0.36 0.41 0.9 | 0.81
NL50 0.34 0.41 0.9 |0.97
= LEEAL NL100 0.37 0.43 09 |0.95
NL200 047 0.51 0.8 097
NL10 1.17 1.26 2.79 | 0.80
NL50 115 1.27 2.08 | 091
o4 VPIPPAW NL100 1.19 1.32 2.00 | 091
NL200 1.29 1.38 1.79 ]0.85
NL10 0.49 0.62 42 (078
PFAF NL50 0.45 0.63 32 | 0.80
NL100 0.51 0.67 1.7 | 0.90
NL200 0.75 0.91 2.5 1089
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River IP-Profit (BB/100)
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Late Position Button
Fig. Statistic All 2K 327 Peak All 2K 327 Peak
Ave. Ave. Ave. % Ave. Ave. Ave. %

3.1b VPIP 2231 | 17.60 | 16.14 17.6 | 25.74 | 21.73 | 20.74 234
3.lc VPIP ($) 17.9 238
3.2b PFR 10.16 | 10.29 | 10.67 12.7 | 11.37 12.11 12.84 16.6
3.2¢ PFR ($) 13.4 16.8
3.3a PFR/VPIP 0.46 0.58 0.88 0.44 0.56 0.90
3.3b PFR/VPIP ($) 0.72 0.72
3.5b RFI 16.56 | 1691 | 17.85 21.2 [ 2645 | 28.64 | 30.03 43.0
35a | RFI($) 20.9 39.0
3.5¢ LFI 9.78 4.59 2.56 <2 | 10.60 5.18 332 <2
3.6b RWPC 9.56 9.49 9.97 13.1 | 11.81 | 1227 | 13.33 18.2
3.6a RWPC ($) 12.2 212
3.6¢ LWPC 16.10 | 1047 8.05 5.7 |20.60 | 14.63 12.04 8.1
3.7a 3Bet ($) 245 2.38 2.49 2.9 298 2.99 3:17 4.0
3.7b CCPF ($) 10.98 7.84 6.77 6.6 | 12.20 8.90 7.85 7.5
3.8 Squeeze ($) 239 230 2.42 3.0 2.77 2.70 2.80 3.6
3.11a | Call PFR ($) 14.60 9.78 8.14 7.3 | 13.84 9.93 8.68 82
3.11b | Call 3Bet ($) 20.84 | 16.36 | 15.44 145 | 13.71 | 10.75 9.83 10.0
3.11c | 4Bet($) 5.5, 543 5.66 6.0 3.79 3.61 3.74 4.0

ATS () 19.35 | 20.24 25.1 2645 | 28.64 39.5
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Turn Profit (BB/100)

Turn Profit vs. Turn Open Action
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VPIP vs. Profit
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Early Position Middle Position
Fig. Statistic All 2K 327 Peak All 2K 327 Peak
Ave. Ave. Ave. %o Ave. Ave. Ave. %
3.1b | VPIP 18.53 | 12.63 | 10.38 9.8 | 19.98 | 1430 | 12.24 12.8
3.1c | VPIP($) 11.0 13.6
32b | PFR 7.51 6.79 6.66 8.0 8.58 8.03 8.03 9.4
3.2¢ | PFR(S) 8.1 9.7
3.3a | PFR/VPIP 041 0.54 0.84 043 0.56 0.78
3.3b | PFR/VPIP ($) 0.76 0.72
3.5b | RFI 7.49 6.83 6.69 9.1 | 20.20 9.61 9.71 10.4
3.5a | RFI($) 8.1 113
3.5¢ | LFI($) 11.09 5.84 3.72 <2 | 10.69 5.39 322 <2
3.6b RWPC 6.42 515 5.73 72 7.54 6.97 6.99 8.7
3.6a | RWPC ($) 6.9 8.2
3.6¢c LWPC ($) 14.07 8.43 6.00 38 14.65 8.91 6.40 4.4
3.7a | 3Bet($) 3.28 3.28 4.90 37 2.19 2.02 2.08 2.3
3.7b | CCPF ($) 7.73 539 4.44 4.1 9.96 6.84 5.67 55
3.8a | Squeeze($) 4.14 5.23 6.66 231 2.27 251 2.5
3.11a | Call PFR ($) 4439 | 3297 | 39.82 - | 2142 | 1246 9.80 8.6
3.11b | Call 3Bet ($) 38.14 | 33.69 | 3238 30.2 | 32.82 | 27.43 | 26.05 24.0
3.11c| 4Bet($) 11.17 | 12.32 | 13.73 143 8.78 9.27 | 10.04 11.0
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All Players

Top-2K Players

Opportunity
1P or P or
Average Turn Bet Size, BB|  5.76 5.03 6.63 5.54
Average Players per Turn 2.36 236 2.36 236
Average Players per Flop 3.04 3.04 2.96 2.96
Average Players Dealt In 8.53 8.53 8.53 8.53
Turn/Dealt hands 17.3% | 23.7% 6.7% 9.6%
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LFI vs. Profit
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Turn Profit (BB/100)
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CBet Success (%)

CBet Success vs. Turn CBet

Turn CBet (%)





OEBPS/Image00062.jpg
Expected Value (BB)

EV vs. Fold to Button Steal

0.6
0.4
0.2
0.0
7

-0.2 S
oa 7 720 - -
.04 _ -

30 40 50 60 70 80

Fold-to-Button Steal (%)






OEBPS/Image00142.jpg
Turn IP Profit (BB/100)

Turn Profit vs. Turn Probe Defense

1101

Ju—

(=1

(=]
L

901
801

701

60

Turn Probe Defense (%)






OEBPS/Image00063.jpg
VPIP | VPIP | VPIP | VPIP
Hands | $/HH EP MP LP | BTN VPIP
Frodo 46,400 | -$2.30 9.9 11.4 11.7 13.1 14.2
Optimum 10 12 17 24 16
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Turn OP Profit (BB/100)
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UTG Villain

EP

i3
63
49

VPIP %

PFR%

Call PF 3Bet
Raise First In
RFI/Fold to 3Bet

8.5 (144/1698)
8.3 (140/1698)
29.6 (5/17)
8.5 (133/1555)
58.8 (10/17)

CBet Flop

81.2 (39/48)
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Big Blind Blinds Small Blind Blinds
VPIP % 30.0 (405/1360) H VPIP % 17.4 (119/676)
PFR% 6.4 (86/1360) PFR% 2.8 (189/676)

Call PFR
LWPC

9.1 (78/854)
91.3 (153/168)
3.6 (29/795)

Call PFR
LWPC
3Bet

14.7 (60/410)
36.7 (33/90)
1.5 (56/381)
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Turn Profit (BB/100)
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68 $100.00
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Preflop Statistics

1

UTG Villain  Total Blinds EP MP LP

VPIP % 20.8 (154/516) 36.4 (47/129) 28.8 (32/111) 207 (25/121) 32.3 (50/155)
PFR% 52(27/516)  1.6(2/129) 9.0 (10/111)  2.5(3/121) 7.7 (12/155)
Call PFR 30/6 (68/222)  37.0 (34/92)  444(8/18)  36.1(13/36) 17.1 (13/76)
Call 3 Bet 214 (3/14) 200 (1/5) 333 (1/3) 0.0 (0/1) 20.0 (1/5)
Limp w/Callers ~ 29.6 (21/71)  62.5 (5/8) 0.0 (0/4) 16.6 (3/18) 317 (13/41)
Cold Call 19.6 (20/102)  NA (0/0) 20.0 (1/5) 25.0(7/28)  17.4(12/69)
3 Bet 1.9 (4/209) 1.2 (1/86) 63 (1/16) 0.0(035  2.8(2/72)
4+ Bet 0.0 (0/14) 0.0 (0/5) 0.0 (0/3) 0.0 (0/1) 0.0 (0/5)
Raise FirstIn 7.3 (17/233) 0.0 (0/12) 78(8/102)  4.1(3/74) 133 (6/45)
Raise Limpers 7.1 (6/35) 45 (1/22) 25.0 (1/4) 0.0(0/18) 9.8 (4/41)
Attempt to Steal ~ 10.0 (5/50) 0.0 (0/12) 13.2 (5/38)
RFI/Fold to 3 Bet 0.0 (0/1) NA (0/0) 0.0 (0/1) NA (0/0) 0.0 (0/1)
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All

Statistic Players
Hands Dealt 6,055,922
Hands Saw Flop 3,927,967 | 64.9% of dealt hands
Hands Saw Turn 2,481,028 | 63.2% of flop hands
Hands Saw River 1,794,348 | 72.3% of turn hands
Heads Up River 1,517,529 | 84.6% of river hands
3-Way River 214,291 11.9% of river hands
4-Way River 49,175 2.7% of river hands
5-9 Way River 13,353 0.7% of river hands
Average Players per Deal 8.53
Average Players per Flop 3.04
Average Players per Turn 237
Average Players per River 2.20
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Statistic Dealt Saw Saw Saw Saw Saw
Flop Turn River River IP [River OOP|
All Players 120,934 117,398 113,764 110,494
Player-Hands | 51,657,018 10,692,917 | 5,868,208 | 3,941,398 |1,793,894 |2,147,504
Profit, BB -4,718,828 |-1,748,726 113,268 600,802 512,357 88,444
BB/HH -9.13 -16.35 1.93 15.24 28.56 4.12
Top-2K Players 1,997 1,997 1,997 1,997 1,997 1,997
Player-Hands | 28,830,505 | 4,441,566 | 2,341,208 | 1,526,287 | 680,896 845,391
Profit, BB -611,736 | 1,008,847 | 1,567,779 | 1,812,407 | 925974 886,433
BB/HH -2.12 22.71 66.96 118.75 135.99 104.85
Top-327 327 327 327 327 327 327
Player-Hands | 15,403,019 | 2,095,651 | 1,087.816 702,873 | 310,469 392,404
Profit, BB -64.403 744,861 927,455 | 1,068,397 | 526,980 541,417
BB/HH -0.42 35.54 85.26 152.00 169.74 137.97
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. EP MP LP | BTN All
Stat Fig. o % % % v
VPIP PAW 3.1a 1.95
vPIP 3.1b 9.8 [ 128 [ 17.6 | 23.4
3.1c 11 13.6 17.9 | 23.8
PFR PAW 3.2a 1.65
3.2b 8.0 9.4 127, 16.6 19.1
PFR 3.2¢ 8.1 9.7 | 134 | 168
23 0.81
PFR/VPIP 33a | 084 | 0.78 | 0.88 0.9
3.3b 076 | 0.72 | 0.72 | 0.72
VPIP Target 9.8 | 129 | 17.7 | 234 | 149
PFR Target 7.9 9.5 | 13.0 | 166 | 111
VPIP PAW 1.81
PFR PAW 1.65
PFR/VPIP 081 | 074 | 073 | 0.71 | 0.74
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All

Statistic Players

Hands Dealt 6,055,922

Hands Saw Flop 3,927,967 | 64.9% of dealt hands
Hands Saw Turn 2,481,028 | 63.2% of flop hands
Heads Up turn 1,822,964 | 73.5% of turn hands
3-Way Turn 460,200 | 18.5% of turn hands
4-Way Turn 147,533 8.1% of turn hands
5-9 Way Turn 50,331 2.8% of turn hands
Average Players per Deal 8.53

Average Players per Flop 3.04

Average Players per Turn 2.37
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i Saw Saw Saw Turn | Saw Turn
Statistic Dealt Flop e P oP
All Players 120,934 117,398 113,764

Player-Hands | 51,657,018 (10,692,917 | 5,868,208 | 2,479,071 |3,389.137
Profit, BB -4,718,828 |-4,718,828 113,268 579,556 | -466.288
BB/HH -9.13 -16.35 1.93 23.38 -13.76
Top-2K Players 1,997 1,997 1,997 1,997 1,997
Player-Hands | 28,830,505 | 4,441,566 | 2,341,208 965,581 |1,375,627
Profit, BB -611,736 | 1,008,847 | 1,567,779 918,966 | 648813
BB/HH -2.12 22.71 66.96 95.17 47.16
Top-327 Players 327 329, 327 327 327
Player-Hands | 15,403,019 | 2,095,651 1,087,816 442,991 644,825
Profit, BB -64,403 744,861 927455 515,500 | 411,955
BB/HH -0.42 35.54 85.26 116.37 63.89
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All Players

Top-2K Players

Opportunity

Player-Hands| Hands | Player-Hands| Hands

51,657,018 | 6,055.922 | 28,830,505 | 3,379,895

Flop 10,692,917 | 3,540,701 4,584,610 | 1,548,855
Turn 5,868,208 | 2,481,272 | 2,341,208 | 989,940
Turn, IP 2479071 | 1,048,233 965,581 408,279
Turn, OP 3,389,245 1,433,085 1,375,627 581,660
Cbet Opps 435,363 184,086 223,766 94,616
Cbet-FaceRaise 37,466 15,842 16,304 6,894
Cbet Def Opps 245,070 103,624 85,760 36,262
C/R Defense Opps 65,300 27,611 23,714 10,027
Donk Defense Opps 56,172 23,751 22,755 9.622
Float Opps 110,472 46,711 42,047 17,779
Probe Defense Opps 123,755 52,328 67,664 28611
Float Defense Opps 57.408 24,274 33.840 14,309
Donk Opps 574,740 | 243,019 203,937 86,231
Probe Opps 344,740 145,767 130,107 55.014
C/R Opps 963,194 407,270 405,516 171,466
Raise Defense Opps 202,881 85,785 69,560 29,412
Bet Defense Opps 2,096,708 886,557 832,355 351,947
Hands Bet or Raised 1,708,195 722,281 324,979 137,412
Hands Called 779.409 329,560 267,684 113,186
Cbet Opps, IP 204,897 86,637 105,571 44,639
Cbet-FaceRaise, IP 15.824 6,691 7.194 3.042
Cbet Def Opps, IP 127,987 54,117 46.586 19,698
C/R Defense Opps, IP 58.874 24,894 21.829 9.230
Donk Defense Opps, [P 51,880 21,937 21,494 9,088
Float Opps, IP 106,160 44,888 40,685 17.203
Probe Defense Opps, IP 100,336 42,425 55,849 23,615
Float Defense Opps. OP 57.404 24,272 33,837 14,307
Donk Opps, OP 574,452 | 242,897 203,831 86,186
Probe Opps, OP 344,734 145,765 130.101 55,011
C/R Ops, OP 963,160 | 407,256 405,500 | 171.459
Raise Defense Opps, IP 63,869 27,006 22,580 9,548
Bet Defense Opps, IP 897.436 379,466 338911 143,303
Hands Bet or Raised, IP 710,024 300,222 268,018 113,327
Hands Called, IP 394.489 166,803 134,053 56.682
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Turn Turn | Turn | Turn-IP| Saw
Hands| BE/HT AF | AFq AFq_ |Turn %)

Gimli 2,336 70.1 0.7 | 27.0 29.4 58.0

Optimum 85.0 3.1 | 405 | 46.0 47.0
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; oy All 2K 327
Fig Statistic Pos | \te Ave | Ave, | Peak R
7.4a | VillainCheck/Raises OP | 6.87 6.45 6.10 53 1048
7.4b Hero-Calls IP | 58.11 | 5525 | 53.18 33.0 032
7.4b H-Folds IP | 31.64 | 34.66 | 36.03 54.0 1030
7.4b H-Raises 1P 10.25 10.09 10.78 12.0
7.5a | Turn Aggression Factor P 1.80 2.00 2.12 2.9 1087
7.5a op 2.59 2.86 3.08 3.2 0.66
7.5b | Turn Aggression Frequency IP | 47.24 | 4721 | 47.44 46.0 | 0.49
7.5b OP | 47.18 | 4526 | 44.93 35.0 1 0.65
7.8¢ | Cbet% vs. Success% All | 53.50 | 48.14 | 46.30 40.0 1091
7.8f | Cbet Success% vs. Profit All | 31.05 | 33.64 | 33.65 40.0 10.88
7.8¢ | Tumn Probe Bet OP | 36.71 | 3549 | 3528 29.0 | 0.68
7.8h Hero Calls Probe IP | 3885 | 34.61 | 3299 20.0 039
7.8h Hero Folds to Probe IP | 50.22 | 55.97 | 58.10 68.0 039
Hero Raises Probe IP_| 1093 9.42 891 12.0
7.8i | Wentto SD after Turn Call | All | 27.71 | 24.48 | 22.59 195 10.82
7.8) Call Turn Bet vs. WS@SD | All | 37.17 | 32.16 | 38.99 29.0 10.87
7.8k | Villain Bets, Hero Calls All | 37.17 | 32.16 | 29.90 220 091
7.8k Hero Folds All | 53.95 | 59.33 | 61.76 69.0 10.93
Hero Raises All 8.88 8.51 8.34 9.0
7.81 Open Opp, Hero Bets All | 36.82 | 3438 | 33.72 27.0 |0.86
7.81 | Open Opp. Hero Checks All | 63.18 | 65.62 | 66.28 73.0 | 0.86
7.8m | Villain Raises, Hero Calls | All | 43.44 | 37.68 | 34.93 19.0 1073
7.8m Hero Folds | All | 47.12 | 5234 | 5451 67.0 |0.74
7.8m Hero Raises | All | 9.44 9.98 | 10.55 140 10.61
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> s All 2K 327

Fig Statistic Pos Ave Ave dve: Peak | R?
7.0c Saw Turn All | 54.88 | 52.71 | 5191 47.0 (0.72
7.0c IP | 23.18 | 21.74 | 21.14 17.0 0.89
7.0c OP | 3140 | 30.97 | 30.77 26.0 |0.55
7.1a | Hero CBets Turn IP | 50.77 | 45.88 | 44.20 345 1058
7.1a OP | 55.92 | 50.15 | 48.18 21.5 [0.68
7.1b | Villain Raises, Hero Calls IP | 58.86 | 57.02 | 55.53 50.0 [0.16
7.1b OP | 5856 | 53.02 | 52.90 49.0 10.31
7.1b Hero Folds IP | 2897 | 3142 | 32.64 38.0 0.26
7.1b OP |30.73 | 3529 | 35.00 34.0 |0.09

Hero 3Bets P 10.96 11.56 11.84 12.0

oP 9.69 | 11.69 12.09 17.0
7.1c Villain CBet, Hero Calls IP | 53.27 | 51.27 | 48.50 45.0 |0.64
7.1c OP | 50.06 | 48.16 | 45.07 52.0 |0.07
A Hero Folds IP | 3069 |32.96 | 35.05 39.0 |0.62
7.1c OP | 3529 | 36.93 | 39.65 32.0 [0.09

Hero Raises P 16.03 15.77 | 1645 16.0

OP | 14.65 | 1491 15.29 12.0
7.2a | Hero Donks Turn or 9.83 8.65 8.08 1.0 10.78
7.2b V-Raise, Hero Calls | IP | 47.17 | 43.52 | 41.89 32.0 |0.36
7.2b V-Raise, Hero Folds IP | 38.71 | 42.30 | 42.72 53.0 |0.36
7.2b V-Raise, Hero 3Bets | IP 14.11 14.18 15.39 15.0 10.29
7.3a | Villain Floats Turn IP | 52.60 | 54.11 | 54.30 58.0 |0.59
7.3b Hero Calls OP | 32.87 | 3171 |29.93 32.0 |0.45
7.3b Hero Folds OP | 5881 | 59.60 | 61.53 58.0 |0.46

Hero Raises oP 8.32 8.69 8.54 10.0
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Fig Statistic ?;’lel) é‘l’:) Peak | R?
2.1a | VPIP 22.13 | 17.01 14.8 [0.73
2.2 PFR 8.50 8.4 1.5 (091
233 PFR/VPIP 0.38 0.49 0.81 [0.97
2.5a RFI 12.02 12.00 16.0 10.90
2.5a CCPF 11.82 8.43 7.8 [0.82
2.5a | 3Bet 2.87 2.87 38 |0.95
2.8a PFR (vs. WR) 8.50 8.4 11.5 0.88
2.8b | PFR/VPIP (vs. WR) 0.38 0.49 0.8 0.93
2.8¢ | PFR (Top 90 players) 15.7 ]0.21
2.8d PFR/VPIP (Top 90 Players) 0.8 10.21
2.8¢ | LFI 1136 5.93 0.0 |0.97
2.8¢ | RFI 12.02 | 12.00 16.0 {0.90
2.8f | LFI(vs WR) 11.36 5.93 15.8 [0.97
2.8f RFI (vs. WR) 12.02 12.00 0.0 [0.89
2.8g | LWPC 1891 | 13.69 4.1 [0.82
2.8g | RWPC 8.97 8.80 165 [0.73
2.8h LWPC (vs. WR) 18.91 13.69 7.0 [0.85
2.8h | RWPC (vs. WR) 8.97 8.80 14.0 [0.81
2.8i | AF (3rd order fit) 0.82 0.98 24 (090
2.8i AF (4th order fit) 0.82 0.98 3.8 [0.96
2.8 AF (vs WR) 0.82 0.98 24 1090
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Profit vs. Positional VPIP
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All Players

Top-2K Players

Player-Hands| Hands |Player-Hands| Hands
Dealt 51,657,018 | 6,059,065 | 28,830,505 | 3,379,895
Open Opps 24,006,169 | 2,815,783 | 13,600,935 | 1,594,482
3Bet Opps 16,331,120 1,915,545 8,909,035 1,044,436
RWPC Opps 11,393,330 | 1,336,371 6,002,265 703,665
CCPF Ops 8,324,999 976,474 4,726,675 554,124
Squeeze Opps 3,600,708 422,342 1,872,785 219,553
CPFR Opps 16,393,380 | 1,922,847 8,933,801 1,047,339
4Bet Opps 1,428,185 167,518 761,294 89,249
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Win Rate vs. Position Awareness
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