Introduction:

The goal of this document is to explain the various statistical calculations made by PokerShowdown
and link them back to proven statistic theorems.

References:

Several probability terms, definitions, and theorems are taken from the following reference.

Probability and Statistics for Engineers and Scientists, Ninth Edition, Walpole, Myers, Myers, Ye
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1) Expected EV (EXEV):

This calculation is straightforward. Each betting round (preflop, flop, turn, river) is treated
independently since players contribute money to the pot while the probabilities are fixed. The amount
of the contributed money each player is “expected” to win depends on only on the player's Expected
Equity (EXEQ) that round. EXEV is calculated each round and depends only on the money contributed
that round (not on the accumulated pot of money contributed in earlier rounds). The total EXEV for
that game (all 4 rounds) is simply the sum of EXEV for all rounds.

Example
Preflop:

PlayerA has 60% equity
PlayerB has 40% equity



1000 goes into the pot (who bet or called does not matter)
PlayerA EXEV for this round is 600
PlayerB EXEV for this round is 400

Flop:

PlayerA has 80% equity

PlayerB has 20% equity

4000 goes into the pot this round
PlayerA EXEV for this round is 3200
PlayerB EXEV for this round is 800

No more bets on turn, river

PlayerA EXEV for this game is 3800
PlayerB EXEV for this game is 1200

Notes:
* PokerShowdown normalizes amounts by dividing by the big blind amount.

2) Actual EV (AEV):
Actual EV (AEV) is simply the amount of chips a player won that game.

Notes:
* PokerShowdown normalizes amounts by dividing by the big blind amount.

3) Standard Deviation (SD):

The calculation for SD is determined by Theorem 4.3 on page 142 of the reference.

The discrete random variable X is the number of chips won (or not won). Taking the example from
Section 1 above, for PlayerA the 2 outcomes for X are to win 0 or win 5000.

Assume the big blind amount is 100 to normalize amounts:

X EXEV | (X -EXEV)"2 | Probability: f(X) fX)*(X-EXEV)"2)
0 38 1444 0.24 346.56

50 38 144 0.76 109.44

VAR 456

SD 21.35

Note: since Expected Equity (EXEQ) is used in previous calculations outcomes like ties/split pots are
accounted for in EXEQ and EXEV values.




4) Number Standard Deviations (NSD):

The Number of Standard Deviations (NSD) is simply the number of SD the actual result (AEV) is from

the expected result (EXEV).

From the example in Section 1, if Player A won
AEV =50

EXEV =38

SD=21.35

NSD =
NSD

abs(AEV-EXEV)/SD
abs(50-38)/21.35 =0.56

If PlayerA lost:
AEV =0
EXEV =38
SD=21.35

NSD = abs(AEV-EXEV)/SD
NSD = abs(0-38)/21.35 = 1.78

Statistics from Cumulative Stats Table (top t

able)
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5) Average Expected EV (AEXEV):

This is not an average but instead the sum of EXEV amounts over the specified period. This is the
expected/mean outcome of all games over the specified period. This can be thought of as the mean
amount of chips the player should have won over the specified period.

Note: The original idea was for this to the average per showdown (divided by NS). However, to make
other calculations straightforward this is simply a sum.

6) Average Actual EV (AAEV):

Similar to above, this is the sum of AEV amounts over the specified period. This is the actual outcome
of all games over the specified period.

7) Standard Deviation (SD):

The calculation for the total variance (and hence SD) is taken from Corollary 4.11, page 153.
Since the random variable for each game is independent: X1, X2, X3, etc

The variance the total distribution Z = X1 + X2 + X3...

is simply the sum of the variances of each independent distribution.

VAR = VARI + VAR2 + VAR3...

And SD is the square root of VAR.

8) Number Standard Deviations (NSD):

The Number of Standard Deviations (NSD) is simply the number of SD the average actual result
(AAEV) is from the average expected result (AEXEV).

NSD = abs(AAEV-AEXEV)/SD

9) Percent Confidence (PC):

Percent Confidence comes from the table in appendix table A.3 in the reference.

This is consistent with the 68-95-99.7 rule which states that 68% of outcomes are within 1 SD, 95% of
outcomes are within 2 SD, and 99.7% of outcomes are within 3 SD.

Additional Notes:

A couple options were added to eliminate a possible bias in the data.



With showdowns, not all cards that affect the outcome may be known. For example, for a showdown
between 2 players, if 4 players saw the flop, the preflop probabilities were not distributed among only
the 2 showdown players. The 2 remaining players are likely those that connected best with the flop.
The “Number at flop = Number at showdown” is intended to eliminate this bias by only calculating
stats for games where the players at showdown were the only players to see the flop.

Similarly, the “Preflop allin games only” option will only calculate stats for games where players were
allin preflop (at most 1 player may not be allin). This guarantees no post flop action that could
introduce a bias.
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