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Blackjack Card Analysis — November 2018

The Directors
GVC Plc

This is to confirm that iTech Labs has examined the game logs for blackjack games for the period
November 01, 2018 to November 30, 2018 as recorded by the respective game servers. The
game logs were for blackjack games using 8 decks. iTech Labs has analysed the blackjack cards for
statistical randomness. The results of the analysis are given below.
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1. Actual and Theoretical probabilities for Blackjack, 20 and 10

The following tables compare the observed proportion of times the various types of events occurred
(Sample column) to the theoretical values (Probability column). Lower and Upper are the 95%
confidence limits.

Actual and Theoretical probabilities (8 decks)

Description Probability | Lower Sample | Upper

Dealer Blackjack 0.047451 | 0.04475 0.04892 0.05016
Player Blackjack 0.047451 | 0.04501 0.04833 0.04989
Dealer total 20 (from first 2 cards) 0.106024 | 0.10211 0.10844 0.10994
Player total 20 (from first 2 cards) 0.106024 | 0.10249 0.10422 0.10955
Dealer hole card is 10 value card (10-J-Q-K) 0.307692 | 0.30182 0.30974 0.31357

Result: All sample values are within the 95% confidence limits.
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2. Actual and theoretical probabilities for Ranks

The following tables compare theoretical probabilities against actual probabilities for the ranks of all
cards dealt. Theoretical probabilities are shown in the Probability column. The Sample column
shows observed probabilities for all cards dealt to Player and Dealer. Lower and Upper are the 95%
confidence limits.

Actual and Theoretical probabilities (8 decks)

Rank Probability Lower Sample Upper
A 0.07692 0.07544 0.07846 0.07840
2 0.07692 0.07544 0.07489 0.07840
3 0.07692 0.07544 0.07694 0.07840
4 0.07692 0.07544 0.07682 0.07840
5 0.07692 0.07544 0.07551 0.07840
6 0.07692 0.07544 0.07701 0.07840
7 0.07692 0.07544 0.07655 0.07840
8 0.07692 0.07544 0.07674 0.07840
9 0.07692 0.07544 0.07889 0.07840
10 0.07692 0.07544 0.07695 0.07840
J 0.07692 0.07544 0.07643 0.07840
Q 0.07692 0.07544 0.07794 0.07840
K 0.07692 0.07544 0.07686 0.07840

Result: All sample values except three (3) are within the 95% confidence limits.

3. Comparison of Player’s and Dealers first two cards

Using production data, we have calculated the distribution of the first two cards dealt to the player
and the dealer. The following table compares the observed proportion of times the player and the
dealer have received the cards shown in the Sample column. Lower and Upper are the 95%
confidence limits.

Comparison of Player’s and Dealers first two cards (8 decks)

Cards Probability Lower I(’;aaﬁ:)le) Upper Lower ?:::;Ie) Upper

Ace 0.07692 0.07476 0.07759 0.07908 0.07452 0.07984 0.07932
2 0.07692 0.07476 0.07417 0.07908 0.07452 0.07594 0.07932
3 0.07692 0.07476 0.07692 0.07908 0.07452 0.07708 0.07932
4 0.07692 0.07476 0.07862 0.07908 0.07452 0.07537 0.07932
5 0.07692 0.07476 0.07727 0.07908 0.07452 0.07347 0.07932
6 0.07692 0.07476 0.07591 0.07908 0.07452 0.07847 0.07932
7 0.07692 0.07476 0.07701 0.07908 0.07452 0.07541 0.07932
8 0.07692 0.07476 0.07643 0.07908 0.07452 0.07663 0.07932
9 0.07692 0.07476 0.07951 0.07908 0.07452 0.07817 0.07932
10 0.07692 0.07476 0.07600 0.07908 0.07452 0.07714 0.07932
J 0.07692 0.07476 0.07653 0.07908 0.07452 0.07615 0.07932
Q 0.07692 0.07476 0.07781 0.07908 0.07452 0.07792 0.07932
K 0.07692 0.07476 0.07622 0.07908 0.07452 0.07841 0.07932

Result: All sample values except four (4) are within the 95% confidence limits.
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4. Comparison of Player’s opening score against the dealers opening score

Player’'s opening scores (2-20) is compared against Dealer’s opening scores (2-20). Opening scores
are calculated from the first 2 cards for the Player and the Dealer. Probability column shows
theoretical probabilities for Player and Dealer. Sample columns show actual values for Player and
Dealer. Lower and Upper are the 95% confidence limits. To simplify the analysis, Ace is counted as
1.

Comparison of Player’s & Dealer’s opening scores (8 decks)

Opening | Probability Lower Player Upper Lower Dealer Upper
score (Sample) (Sample)
2 0.00575 0.0049 0.0053 0.0066 0.0048 0.0060 0.0067
3 0.01186 0.0106 0.0122 0.0131 0.0105 0.0116 0.0132
4 0.01761 0.0161 0.0167 0.0191 0.0159 0.0191 0.0193
5 0.02373 0.0220 0.0249 0.0255 0.0218 0.0243 0.0257
6 0.02947 0.0275 0.0283 0.0314 0.0273 0.0308 0.0316
7 0.03559 0.0335 0.0346 0.0377 0.0332 0.0345 0.0379
8 0.04133 0.0391 0.0403 0.0436 0.0388 0.0419 0.0439
9 0.04745 0.0450 0.0483 0.0499 0.0447 0.0477 0.0502
10 0.05320 0.0506 0.0544 0.0558 0.0503 0.0508 0.0561
11 0.09490 0.0915 0.0953 0.0983 0.0912 0.0946 0.0986
12 0.08879 0.0855 0.0862 0.0920 0.0852 0.0885 0.0924
13 0.08304 0.0799 0.0841 0.0862 0.0795 0.0826 0.0866
14 0.07692 0.0739 0.0790 0.0800 0.0735 0.0737 0.0803
15 0.07118 0.0682 0.0720 0.0741 0.0679 0.0683 0.0744
16 0.06506 0.0622 0.0643 0.0679 0.0619 0.0674 0.0682
17 0.05931 0.0566 0.0617 0.0620 0.0563 0.0586 0.0623
18 0.05320 0.0506 0.0513 0.0558 0.0503 0.0547 0.0561
19 0.04745 0.0450 0.0492 0.0499 0.0447 0.0484 0.0502
20 0.09416 0.0908 0.0921 0.0975 0.0904 0.0966 0.0979

Result: All sample values are within the 95% confidence limits.

Comments for 8 decks Blackjack

In the calculations for “Actual and theoretical probabilities for Blackjack, 20, 10”, “Ranks for all cards”,
“Ranks for the first 2 cards” and “Comparison of Player’s opening score against the dealers opening
score”, 7 out of 82 sample values (8.53%) lie outside the 95% confidence limits. It is acceptable for
about 5% of the confidence limits to be exceeded.

5. Conclusion

Calculations for “Actual and theoretical probabilities for Blackjack, 20, 10”, “Ranks for all cards”,
“Ranks for the first 2 cards” and “Comparison of Player’s opening score against the dealers opening
score” indicated statistical randomness. The results were satisfactory for 8 deck blackjack. iTech Labs
concludes that the Random Number Generator is operating correctly and the random numbers are
being used in a fair manner.

There were a large enough number of game records to give the probability calculations sufficient
statistical power. iTech Labs has done limited sanity checks to verify the integrity of the game logs.
iTech Labs also maintains a copy of the game logs for verification purposes.

The scope of the review did not include reviews of financial controls or casino operations. We believe
that the probabilities were calculated correctly from the game logs.
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Please click here to see the Original report.

Signed: Signed:
o Lttt
Kiren Sreekumar Geoff Nicoll

Principal Consultant Principal Consultant
iTech Labs Australia iTech Labs Australia
Date: 20 December 2018 Date: 20 December 2018
Disclaimer.

While it is not possible to test all possible scenarios in a laboratory environment, iTech Labs has conducted a level of testing
appropriate for a component test of this type.
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