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(UNDERSTANDING THE PROBABILITY OF VARIOUS POKER HANDS IS A FUNDAMENTAL ASPECT OF THE GAME THAT COMBINES CHANCE
STRATEGY, AND MATHEMATICS. \WHETHER YOU'RE A SEASONED POKER PLAYER OR A CURIOUS NEWCOMER, KNOWING THE
LIKELIHOOD OF FORMING SPECIFIC HANDS CAN INFLUENCE YOUR GAMEPLAY DECISIONS AND IMPROVE YOUR OVERALL
UNDERSTANDING OF THE GAME’S MECHANICS. IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE PROBABILITY OF BEING DEALT
DIFFERENT TYPES OF POKER HANDS FROM A STANDARD 52-CARD DECK, FOCUSING ON THE CALCULATIONS, KEY CONCEPTS, AND
PRACTICAL IMPLICATIONS INVOLVED.

’

INTRODUCTION TO POKER HANDS AND PROBABILITY

BEFORE DIVING INTO SPECIFIC PROBABILITIES, IT’S ESSENTIAL TO UNDERSTAND WHAT CONSTITUTES A POKER HAND AND THE
BASIC PRINCIPLES OF PROBABILITY RELATED TO CARD DEALING.

WHAT Is A Poker HAND?

A POKER HAND IS A SET OF FIVE CARDS DEALT TO A PLAYER IN A GAME OF POKER. THE STRENGTH OR RANKING OF THIS HAND
DEPENDS ON THE COMBINATION OF SUITS AND VALUES OF THESE CARDS. THE MAIN CATEGORIES OF POKER HANDS, RANKED FROM
HIGHEST TO LOWEST, INCLUDE:

e RovAL FLusH

® STRAIGHT FLUSH

e Four oF A KinD

e FuLL HousE

e FLUSH

® STRAIGHT

® THREE OF A KIND

e Two PAIR

e ONE PARR

e HicH CARD

BAsic PRrRINCIPLES OF PROBABILITY IN POKER

PROBABILITY IN POKER INVOLVES CALCULATING THE LIKELIHOOD OF CERTAIN HANDS BEING DEALT FROM A STANDARD DECK. SINCE
THE DECK HAS 52 CARDS, AND EACH DEAL INVOLVES SELECTING 5 CARDS WITHOUT REPLACEMENT, THE TOTAL NUMBER OF



POSSIBLE 5-CARD HANDS IS:

\[
\TexT{ToTAL possieLE HANDS} = \eINnoM{52}{5} = 2,598,960

\]

CALCULATING THE PROBABILITY OF SPECIFIC HANDS INVOLVES COUNTING HOW MANY OF THESE COMBINATIONS SATISFY THE
CRITERIA FOR THAT HAND.

CALCULATING THE ProBABILITY OF DIFFERENT PokeER HANDS

THIS SECTION DELVES INTO THE PROBABILITIES OF THE MOST COMMON POKER HANDS, PROVIDING FORMULAS AND EXPLANATIONS
FOR EACH.

1. RoyAL FLUsH

A RoYAL FLUSH IS THE HIGHEST POSSIBLE HAND: THE ACE, KING, QUEEN, JACK, AND TEN ALL OF THE SAME SUIT.

NUMBER OF ROYAL FLUSH COMBINATIONS:

- THERE ARE 4 SUITS, AND ONLY ONE ROYAL FLUSH PER SUIT.
- TOTAL ROYAL FLUSHES: 4

PROBABILITY:

\[
P(\TexT{RovAL FLusH}) = \rrac{43}{2,598,960} \approx 0.00000154 \texT{ (aBouT 1IN 649,740)}

\]

2. STRAIGHT FLUSH

A STRAIGHT FLUSH CONSISTS OF FIVE CONSECUTIVE CARDS OF THE SAME SUIT, EXCLUDING THE ROYAL FLUSH.

NUMBER OF POSSIBLE STRAIGHT FLUSHES:

- FOR EACH SUIT, THERE ARE 9 POSSIBLE SEQUENCES (FROM AcE-2-3-4-5 up To 9-10-J-Q-K).

- TOTAL SEQUENCES PER SUIT: 9

- ToTAL suITs: 4

- TOTAL STRAIGHT FLUSHES (EXCLUDING ROYAL FLUSHES): \( 4 \TIMES @ - 4 \) (SINCE ROYAL FLUSHES ARE COUNTED
SEPARATELY).

1. NUMBER OF STRAIGHT FLUSHES: 36

2. PROBABILITY:

\[
PO\ TexT{STrRAIGHT FLUSH}) = \FrRAC{36}{ 2,598,960} \aprrox 0.0000139

\]



3. Four oF A KIND

FOUR CARDS OF THE SAME RANK PLUS ONE SIDE CARD (KICKER).

1. NUMBER OF RANKS: 13
2. NUMBER OF WAYS TO CHOOSE 4 CARDS OF THE SAME RANK: 1 (SINCE ALL FOUR SUITS ARE USED)

3. REMAINING CARD (KICKER): 48 oPTIONS (REMAINING CARDS)

TOTAL COMBINATIONS:

\[
13 \TiMes 48 = 624

\]

PROBABILITY:

\[
P(\TexT{Four oF A Kino}) = \rrac{6243}{2,598,960} \aprrox 0.00024

\]

4. FuLL House

A HAND WITH THREE CARDS OF ONE RANK AND TWO CARDS OF ANOTHER RANK.

1. NUMBER OF WAYS TO CHOOSE THE TRIPLET: 13 RANKS, cHOOSE 3 suiTs ouT oF 4: \(\enom{4}{3} = 4\)

2. NUMBER OF WAYS TO CHOOSE THE PAIR: 12 REMAINING RANKS, CHOOSE 2 SUITS OUT OF 4 FOR THE PAIR:

\(\einvom{43}{2} = 6\)

TOTAL COMBINATIONS:

\[
13 \1iMes 4 \TiMes 12 \TiMes 6 = 3,744

\]

PROBABILITY:

\[
P(\texT{FuLL House}) = \rrac{3,7443}{2,598,960} \aprrox 0.00144

\]

5. FLUSH

FIVE CARDS OF THE SAME SUIT, NOT IN SEQUENCE.

1. NUMBER OF WAYS TO CHOOSE 5 carDs FRoM A suIT: \(\einom{ 13}{5} = 1287\)
2. NUMBER OF SUITS: 4

3. SUBTRACT STRAIGHT FLUSHES (INCLUDING ROYAL FLUSHES): 10 SEQUENCES PER suIT, ToTAL 40, BUT SINCE THESE
ARE INCLUDED IN THE TOTAL, WE ACCOUNT FOR ONLY NON-STRAIGHT FLUSHES.



TOTAL FLUSHES:

\[
4\TiMes (1287 - 10) =4 \1iMes 1277 = 5,108

\]

PROBABILITY:

\[
P(\texT{FLusH}) \approx \FrRAC{5,1083}{2,598,960} \aprrox 0.00197

\]

6. STRAIGHT

FIVE CONSECUTIVE CARDS OF MIXED SUITS.

1. NuMmser oF SEQUENCES: 10 (From Ace-2-3-4-5 1o 10-)-Q-K-A)
2. NUMBER OF SUITS FOR EACH CARD: \(4"5 = 1024\)

3. EXCLUDE STRAIGHT FLUSHES (INCLUDING ROYAL FLUSHES): 40

TOTAL STRAIGHTS:

\[
10 \TiMes (1024 - 4) = 10 \1iMes 1020 = 10,200

\]

PROBABILITY:

\[
P(\TexT{STrAIGHT}) \APPrOX \FRAC{10,200}{2,598,960} \arprox 0.0039

\]

7. THREE OF A KIND

THREE CARDS OF THE SAME RANK, TWO OTHER UNRELATED CARDS.

1. NUMBER OF RANKS: 13
2. NUMBER OF WAYS To cHoosE 3 suiTs ouT of 4: \(\einom{43}{3} = 4\)

3. NUMBER OF REMAINING CARDS: CHOOSE 2 FROM 12 REMAINING RANKS, 4 SUITS EACH

TOTAL COMBINATIONS:

\[
13 \1imes 4 \Times \einom{ 123{2} \TiMes 42 = 13 \TiMes 4 \TiMes 66 \TiMes 16 = 54,912

\]

PROBABILITY:

\[
P(\TexT{THree oF A Kino}) \approx \FrRAC{54,912}{2,598,960} \approx 0.0211

\]



8. Two PAR

TWO DIFFERENT PAIRS PLUS ONE UNRELATED CARD.

1. NUMBER OF WAYS TO CHOOSE 2 RANKS FOR PAIRS: \(\eiInoM{ 13}{2} = 78))
2. NUMBER OF sUITS FOR EACH PAIR: \(\Binom{4}{2} = 6\)

3. REMAINING CARD: FROM REMAINING 11 RANKS, 4 SUITS

TOTAL COMBINATIONS:

\[
78 \TiMes 6 \TiMes 6 \TiMes 44 = 123,552

\]

PROBABILITY:

\[
P(\TexT{Two PaR}) \approx \FrRAc{123,552}{2,598,960} \apprrox 0.0475

\]

Q. ONE PAIR

ONE PAIR PLUS THREE UNRELATED CARDS.

1. NUMBER OF RANKS FOR THE PAIR: 13
2. NUMBER OF SUITS FOR THE PAIR: &

3. REMAINING 3 CARDS: CHOOSE 3 FROM REMAINING 12 RANKS, 4 SUITS EACH

TOTAL COMBINATIONS:

\[
13 \1imes 6 \TiMes \einom{ 123{3} \TiMes 4°3 = 13 \1imMes 6 \TiMes 220 \TiMes 64 = 1,098,240

\]

PROBABILITY:

\[
P(\TexT{One PaIr}) \apPrOX \FRAC{1,098,240}{2,598,9603} \aprrox 0.4226

\]

10. HicH CARrD

No OTHER HAND FORMED, THE HAND IS JUST THE HIGHEST CARD

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE PROBABILITY OF BEING DEALT A ROYAL FLUSH IN A 5-CARD POKER HAND



FROM A STANDARD 52-CARD DECK?

THE PROBABILITY OF BEING DEALT A ROYAL FLUSH IS 4 oUT OF THE TOTAL 2,598,960 POSSIBLE 5-CARD HANDS, WHICH
SIMPLIFIES TO APPROXIMATELY 0.0001549%, or 1IN 649,740.

How DO YOU CALCULATE THE PROBABILITY OF DRAWING A FuLL HOUSE FROM A 5-
CARD POKER HAND?

THE PROBABILITY IS CALCULATED BY DIVIDING THE NUMBER OF POSSIBLE FULL HOUSE COMBINATIONS (3,744) BY THE TOTAL
NUMBER OF 5-CARD HANDS (2,598,960), RESULTING IN APPROXIMATELY 0.144 1%, or ABouT 1IN 694.

\WHAT IS THE PROBABILITY OF BEING DEALT A STRAIGHT (NOT CONSIDERING STRAIGHT
FLUSHES) IN POKER?

THE PROBABILITY OF A STRAIGHT (EXCLUDING STRAIGHT FLUSHES) IS APPROXIMATELY 0.3925%, WHICH Is ABoUT 1IN 255,
or 1,098,240 out ofF 2,598,960 TOTAL HANDS.

How LIKELY IS IT TO GET A FLUSH (FIVE CARDS OF THE SAME SUIT) IN A 5-CARD POKER
HAND?

THE PROBABILITY OF BEING DEALT A FLUSH IS ROUGHLY 0.1979%, or ABoUT 1IN 509, cALCULATED AS 5,108 FLUSH
HANDS DIVIDED BY 2,598,960 TOTAL HANDS.

\WHAT IS THE PROBABILITY OF DRAWING A STRAIGHT FLUSH FROM A 5-CARD HAND?

THE PROBABILITY OF A STRAIGHT FLUSH (INCLUDING ROYAL FLUSHES) 1S APPROXIMATELY 0.001399,, or ABOUT 1IN 72,
BASED ON 40 POSSIBLE STRAIGHT FLUSHES IN THE DECK.

How CAN YOU COMPUTE THE PROBABILITY OF GETTING A PAIR IN A 5-CARD POKER
HAND?

THE PROBABILITY OF BEING DEALT EXACTLY ONE PAIR IS APPROXIMATELY 42.3%, CALCULATED BY DIVIDING THE NUMBER OF
PAIR HANDS (1,098,240) BY THE TOTAL NUMBER OF 5-CARD HANDS (2,598,960).

ADDITIONAL RESOURCES

A Poker HAND ConsisTING OF 5 CARDS Is DEALT FrRoM A STANDARD Deck OF 52 CARrDS. FIND THE PROBABILITY THAT A
SPECIFIC HAND OCCURS IS A CLASSIC PROBLEM IN PROBABILITY THEORY AND POKER ANALYSIS. W/HETHER YOU'RE A SEASONED
PLAYER AIMING TO UNDERSTAND THE ODDS BETTER OR A MATHEMATICS ENTHUSIAST INTERESTED IN COMBINATORICS, ANALYZING
THE PROBABILITIES ASSOCIATED WITH DIFFERENT POKER HANDS OFFERS FASCINATING INSIGHTS INTO THE GAME’S INHERENT
RANDOMNESS. IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE FUNDAMENTALS OF CALCULATING PROBABILITIES FOR
VARIOUS POKER HANDS, THE COMBINATORIAL PRINCIPLES INVOLVED, AND PRACTICAL EXAMPLES TO DEEPEN YOUR
UNDERSTANDING.

INTRODUCTION TO POKER AND PROBABILITY

POKER IS A GAME OF SKILL, PSYCHOLOGY, AND CHANCE. AT ITS CORE, THE GAME INVOLVES DEALING HANDS OF FIVE CARDS FROM
A STANDARD 52-CARD DECK, WITH PLAYERS TRYING TO FORM THE BEST POSSIBLE COMBINATION ACCORDING TO SPECIFIC HAND
RANKINGS. UNDERSTANDING THE PROBABILITY OF BEING DEALT CERTAIN HANDS IS CRUCIAL FOR STRATEGIC DECISION-MAKING AND
FOR APPRECIATING THE GAME'S INHERENT RANDOMNESS.



\X/HEN DEALING A FIVE-CARD HAND FROM A STANDARD DECK, EACH CARD IS DRAWN WITHOUT REPLACEMENT, MEANING ONCE A
CARD IS DEALT, IT ISN’T RETURNED TO THE DECK BEFORE THE NEXT CARD IS DRAWN. THE TOTAL NUMBER OF POSSIBLE FIVE-CARD
HANDS CAN BE CALCULATED USING COMBINATORIAL METHODS, AND SPECIFIC HAND TYPES—LIKE A FLUSH, STRAIGHT, OR FULL
HOUSE—HAVE THEIR OWN PROBABILITIES BASED ON THE NUMBER OF FAVORABLE OUTCOMES DIVIDED BY THE TOTAL POSSIBLE
HANDS.

ToTAL Numeer ofF 5-CArD HANDS

BEFORE CALCULATING PROBABILITIES, IT’S ESSENTIAL TO DETERMINE THE TOTAL NUMBER OF DIFFERENT FIVE-CARD HANDS
POSSIBLE FROM A 52-CARD DECK.

CALCULATION:

- THE TOTAL NUMBER OF WAYS TO CHOOSE 5 CARDS FROM 52 IS GIVEN BY THE COMBINATION FORMULA:

\l

\BOXED{

\TexT{ToTAL Hanps} = \sinom{52}{ 5} = \rrac{5213{5!(52-5)!3
}

\]

- COMPUTING THIS:

\[

\einoM{523{5} = \rrac{52 \TiMes 51 \TiMes 50 \TimMes 49 \TimMes 483{5 \TiMes 4 \TiMes 3 \TiMEs 2 \TiMES 13} =
2 598 960

\]

THUS, THERE ARE 2,598,960 POSSIBLE FIVE-CARD HANDS IN A STANDARD DECK.

Tvypes oF Poker HANDS AND THEIR PROBABILITIES
POKER HANDS ARE RANKED BASED ON THEIR RARITY AND STRENGTH. THE MAIN CATEGORIES INCLUDE:

- HicH CARD

- ONE PAIR

- Two Palr

- THREE OF A KIND
- STRAIGHT

- FLusH

- FuLL House

- Four oF A KinD

- STRAIGHT FLUSH
- RoyAL FLUSH

CALCULATING THE PROBABILITY OF EACH HAND INVOLVES COUNTING THE NUMBER OF FAVORABLE OUTCOMES FOR THAT HAND
TYPE AND DIVIDING BY THE TOTAL NUMBER OF POSSIBLE HANDS.

CALCULATING SPECIFIC PoOkER HAND PROBABILITIES
1. ProBABILITY OF A ROYAL FLUSH

A RovAL FLUSH IS THE HIGHEST POSSIBLE HAND, CONSISTING OF THE ACE, KING, QUEEN, JACK, AND TEN ALL IN THE SAME SUIT.



NUMBER oF RoYAL FLUSH HANDS:

- THERE ARE 4 SUITS, AND EACH SUIT HAS EXACTLY ONE ROYAL FLUSH:

\[
4

\]

PROBABILITY:

\[
P(\texT{RovAL FLusH}) = \rrac{4}{2,598,960} \aprrox 0.00000154 \quap (\TexT{or aBouT 1IN 649,740})

\]

2. PROBABILITY OF A STRAIGHT FLUSH (EXCLUDING RoYAL FLUSH)
A STRAIGHT FLUSH IS FIVE CONSECUTIVE CARDS OF THE SAME SUIT, BUT NOT INCLUDING THE ROYAL FLUSH.
COUNT:

- THere ARE 10 POSSIBLE SEQUENCES OF FIVE CONSECUTIVE RANKS (A-2-3-4-5 THrRoUGH 10-J-Q-K-A).
- FOR EACH SEQUENCE, THERE ARE 4 SUITS:

\[

10 \TiMes 4 = 40

\]

- EXCLUDING THE ROYAL FLUSH (ALREADY COUNTED), TOTAL STRAIGHT FLUSHES:
\[

40-4=36

\]

PROBABILITY:

\[

PO\TexT{STrRAIGHT FLUSH}) = \FrRAC{36}{ 2,598,960} \aprrox 0.0000138
\]

3. PrRoOBABILITY oF Four oF A KIND
A FoUr oF A KIND INVOLVES FOUR CARDS OF THE SAME RANK PLUS ONE OTHER CARD.
COUNT:

- THERE ARE 13 POSSIBLE RANKS.
- FOR EACH RANK, THERE IS ONLY ONE WAY TO CHOOSE ALL FOUR SUITS:

\[
\einom{4}{4} =1
\]

- THE REMAINING FIFTH CARD CAN BE ANY OF THE REMAINING 48 cARDS (SINCE 52 - 4 = 48):

\[



13 \TiMes 48 = 624
\]

PROBABILITY:

\[
P(\TexT{Four oF A Kino}) = \rrac{624}{ 2,598,960} \aprrox 0.00024

\]

4. PROBABILITY OF A FULL House
A FULL HOUSE CONSISTS OF THREE CARDS OF ONE RANK AND TWO CARDS OF ANOTHER RANK.
COUNT:

- SELECT THE RANK FOR THE TRIPLET:

\[

13 \TexT{ cHolces}

\]

- CHoOSE 3 SUITS FROM 4 FOR THAT RANK:

\[

\enom{4}{3} =4

\]

- SELECT THE RANK FOR THE PAIR (EXCLUDING THE FIRST):
\[

12 \TexT{ cHolces}

\]

- CHOOSE 2 SUITS FROM 4 FOR THE PAIR:

\[
\einom{4}{2} =6
\]

- ToTAL:

\[
13 \7imMes 4 \TimMes 12 \TiMes 6 = 3,744

\]

PROBABILITY:

\[
P(\TexT{FuLL House}) = \rrac{3,7443}{2,598,960} \aprrox 0.00144

\]

5. PROBABILITY OF A FLUSH

A FLUSH IS FIVE CARDS OF THE SAME SUIT, NOT IN SEQUENCE.



COUNT:

- CHOOSE THE SUIT:

\[
4

\]

- SELECT 5 CARDS FROM THE 13 CARDS OF THAT SUIT:

\[
\einom{ 13}{5} = 1287

\]

- EXCLUDE STRAIGHT FLUSHES AND ROYAL FLUSHES (ALREADY COUNTED)Z

- NUMBER OF FLUSH HANDS:

\[
4 \TiMes 1287 - 40= 4,928
\]

(As THe 40 STRAIGHT FLUSHES ARE A SUBSET OF THESE.)

PROBABILITY:

\[
P(\texT{FLusH}) = \rrac{4,9283{2,598,960} \aprrox 0.00189

\]

6. PROBABILITY OF A STRAIGHT (NOT OF THE SAME SUIT)
A STRAIGHT INVOLVES FIVE CONSECUTIVE RANKS, BUT SUITS CAN VARY.
COUNT:

- THERE ARE 10 SEQUENCES OF FIVE CONSECUTIVE RANKS.
- For EACH SEQUENCE, EACH CARD CAN BE OF ANY SUIT (4 OPTIONS EACH)Z

\[

475 =1024

\]

- TOTAL FOR ALL SEQUENCES:
\[

10 \TiMes 1024 = 10,240
\]

- SUBTRACT THE STRAIGHT FLUSHES (INCLUDING ROYAL FLUSHES)Z

\[
10,240 - 40 = 10,200
\]

PROBABILITY:



\[
P(\TexT{STrAIGHT}) = \rrRAc{ 10,200} 2,598,960} \aprrox 0.00392

\]

7. PROBABILITY OF THREE OF A KIND
A THREE OF A KIND INVOLVES THREE CARDS OF THE SAME RANK AND TWO OTHER CARDS OF DIFFERENT RANKS.
COUNT:

- CHOOSE THE RANK FOR THE TRIPLET:

\[
13

\]

- CHOOSE 3 SUITS FOR THAT RANK:

\[
\enom{4}{3} =4
\]

- FOR THE REMAINING TWO CARDS:

- CHOOSE 2 DIFFERENT RANKS FROM THE REMAINING 12:

\[
\einom{12}{2} = 66
\]

- FOR EACH OF THESE, SELECT 1 SUIT oUT OF 4:

\[
A \TMES 4 = 16

\]

- ToTAL:

\[
13 \TiMes 4 \TiMes 66 \TiMES 16 = 54,912
\]

PROBABILITY:

\[
P(\TexT{THree oF A Kino}) = \rrac{54,912}{2,598,960} \aprrox 0.0211

\]

8. ProBABILITY OF Two PAIrR
TWwo PAIR INVOLVES TWO DIFFERENT PAIRS PLUS ONE OTHER CARD.
COUNT:

- CHOOSE 2 RANKS FOR THE PAIRS:



\[
\einom{13}{2} =78

\]

- For EACH PAIR, CHOOSE 2 SUITS:
\l

\einom{43}{2} =6

\]

- FOR THE REMAINING CARD:

- CHOOSE 1 RANK DIFFERENT FROM THE TWO PAIRS:

\[
11

\]

- CHoosE 1 suIT:

\[
4

\]

- ToTAL:

\[
78 \TiMes 6 \TiMes 6 \TiMes 11 \Times 4 = 123,552

\]

PROBABILITY:

\[
P(\texT{Two Par}) = \rrac{123,552}{2,598,960} \apprrox 0.0475

\]

9. ProBABILITY oF ONE PAIR
A ONE PAIR IS EXACTLY ONE PAIR PLUS THREE OTHER CARDS OF DIFFERENT RANKS.
COUNT:

- CHOOSE 1 RANK FOR THE PAIR:

\[
13

\]

- CHOOSE 2 SUITS FOR THAT RANK:

\[
\einom{4}{2} =6
\]

- FOR THE REMAINING THREE CARDS:

- CHoOSE 3 DIFFERENT RANKS FROM REMAINING 12:



\[
\einom{123}{3} =220
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