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Abstract

This study aims to analyze the probability and assess the risk of the Baccarat game using
simulations in R. The research evaluates the likelihood of winning across different betting options and
calculates the expected value for each scenario. By simulating 10,000 rounds for each betting
configuration, the results indicate that the probability of winning is consistently lower than the probability
of losing in all cases. Furthermore, all betting strategies yield a negative expected value, placing players at
a disadvantage in the long term. Betting equally on Player and Banker results in the most negative
expected value. Although increasing bets on Tie slightly reduces the negative expectations, it remains an
unfavorable strategy in the long run. Additionally, the findings confirm that playing Baccarat as a form of
gambling cannot generate sustainable profits, as the probability of going bankrupt is 100%. This is because
the likelihood of losing a bet always exceeds the chance of winning. The risk assessment further validates

that the rate of capital loss increases exponentially as the number of betting rounds increases.
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Algorithm 1: Simulation of Baccarat Game

Input: 8 decks of card (416 cards total)
Output: Game results including Player’s score,

Banker’s score and Decision

1. Initialize deck with 8 shuffled decks
2. While cards >= 4
3. Draw 2 cards for Player and Banker
4. Compute Player’s score and Banker’s score
5. if Player’s score >=6 and Banker’s score >=8
then:
6. No additional drawing
7. Else:
8. if Player’s score < 6 then:
9. Draw 1 card for Player and compute

new Player’s score

10. if Banker’s score == 7 then:
11. Banker does not draw
12. Else if Banker’s score == 6 and last drawn
Player card in {6,7} then:
13. Draw 1 card for banker
14. Else if Banker’s score == 5 and last drawn
Player card in {4,5,6,7} then:
15. Draw 1 card for banker
16. Else if Banker’s score == 4 and last drawn
Player card in {2,3,4,5,6,7} then:
17. Draw 1 card for banker
18. Else if Banker’s score == 3 and last drawn
Player card != 8 then:
19. Draw 1 card for banker
20. Else if Banker’s score < 3 then:
21. Draw 1 card for banker
22. Compute new Banker’s score

23. Record Player’s score and Banker’s score

24. if Player’s score > Banker’s score
25. Record Decision is Player
26. Else if Player’s score < Banker’s score
27. Record Decision is Banker
28. Else:
29. Record Decision is Tie
30. Remove Player’s score and Banker’s score

31. End While

Falunnsiundudia i K, Q, J uag 10 azAndy
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vl Tngldianun 8 d1%u (416 Tu) aansawauls
Usvana 78-82 adstuag fusualndigniduluudas
a%s (46 Tv) %aiw’%gﬂf\hﬂﬁﬁjq Player nou 1 luud?
Aosgeluils Banker 1 Tu wdruwdnelsk Player uaz
Banker 8nflsaz 1 Tu mudduauldasuifsaz 21u
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ads
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dwsunisnaduduiy fiauazifuauiniu
daiuilomeildluuazaugvielans dfiaunniu
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Wuingld Andusnsrdiuseninaiuiduiues Sy
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Uszgnatdlun1sdnaeudedaiay ladauaniniy
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6. If Bet[i] = “Player”
7. Money = Money + MB
8. Else if Bet[i] = “Banker”
9. Money = Money + 0.95*MB
10. Else:
11. Money = Money + 8*MB
12. Record Final account balance
FABI[i] = Money
13. Else:
14. Record Result = loss
15. Money = Money — MB
16. Record Final account balance
FABI[i] = Money
17. End for

Algorithm 2: Baccarat Betting Simulation

Input: CSV file containing a column Decision with
n = 10,000 entries, where each entry takes a value
from {"Player","Banker","Tie"}.
Parameters: 1. Initial Money = 10,000

2. Fix bet size MB = 500

3. prob = (a, b, ) for sampling bets

(a = P(Player), b = P(Baker), c = P(Tie))

4. betting = ["player", "banker", "tie"]
Output: Final account balance (FAB) with 10,000

betting games.

1. Casino = Decision from CSV file
2. Generate Bet[1..n] by random sampling from
betting with replacement using probability prob =
(a,b,0)
3. foriin 1:10000:

4. if Betli] == Casinoli]

5. Record Result = win

NsTnaRINITANNuIzinsRuiululsiay
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4 nsél il
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freanuinasduiivi 9 fu Fadunsifuiusuuld
aulagnsnisiduiiule <
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Tyiaula Tie frearutazduiioh o fu

3) duiAnWUsENIe Player, Banker wag Tie
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Auasluilnddeaiuinuuiag

a o
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shuaani1ezidy 0.40 : 0.40 : 0.20 Fadunsdalag
diunsdailu Tie snndufionTeiuduiu
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Case Study Expected MsiRustl 10000 A%e Faandlunnsiedt 4 wudi 91n
Value [Fuamu 10,000 Um axfiduiutiuauvdeiadeiile
Case 1; Player : Banker : Tie -45.24 Waustuld 100 adsantasetadiulddn wazdiuiu
=0.33:0.33:0.33 Ruinauinntudes 1 lensdldl 2 Fufnausnniign
Case 2;  Player : Banker : Tie -60.75 lady 582,048.00 U 50aunleuA NIEIT 3 N3N 4
= 0.50 : 0.50 : 0.00 waz n3dif 1 auddu wazdeudnsdld 1 $3ufinau
Case 3; Player : Banker : Tie _55.18 ﬁaa‘ﬁ'qmLwiﬁﬁadwﬁmamﬁuﬁwmuma Ao Anauiade
=0.45:0.45:0.10 428,818.00 um
Case 4;  Player : Banker : Tie -49.60
=0.40:0.40:0.20

M5 4 S1ulunuvdeIaay Weluwuasy 100, 500, 1000, 5000 wag 10000 s

Case Statistic Iteration of Betting
500 1000 5000 10000
Case 1 Mean 2,797.50 -6,142.50 -33,905.80 -192,389.00 -428,318.00
S.D. 6,434.79 21,455.37 31,683.54 67,652.74 82,987.64
95% Cl -528.99 -13,820.21 -45,243.64 -216,331.72 -458,514.25
6,123.99 1,535.21 -22,568.02 -167,913.28 -399,120.75
Case 2 Mean 5,428.33 -23,285.80 -50,375.80 -289,299.00 -582,048.00
S.D. 4,542.39 10,436.61 14,112.11 32,067.08 48,018.68
95% Cl 3,802.86 -27,020.52 -55,425.79 -300,774.22 -599,231.60
7,053.81 -19,551.14 -45,325.88 -277,824.11 -564,865.07
Case 3 Mean 2,370.83 -22,577.50 -55,632.50 -274,272.00 -554,368.00
S.D. 5,681.65 16,354.85 19,813.35 39,350.19 59,631.89
95% Cl 337.68 -28,430.01 -62,722.62 -288,352.95 -575,707.33
4,403.98 -16,724.99 -48,542.38 -260,190.38 -533,029.34
Case 4 Mean 5,153.33 -13,479.20 -43,063.30 -25,5634.00 -512,063.00
S.D. 6,601.61 16,680.59 23,971.33 49,546.76 78,764.66
95% Cl 2,790.98 -19,448.24 -51,641.36 -273,364.25 -540,248.91
7,515.69 -7,510.09 -34,485.30 -237,904.09 -483,877.76
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