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Introduction

For eight years, European team championship has been played on internet. This move made this
championship more attended than ever. Since games were played online, it also opened opportunity
that someone might use illegal help, such as joseki, puting position on board, or even help from a
friend. Since those were national teams, all best players were in a team, so finding someone to help
was very difficult. Using other means would not help your play much (at least in the A league). If
we add to it that all top players knew each other for quite some time and in some cases had very
friendly relationships, cheating was not so likely.

However, things have changed a lot since then. Now there are available programs for desktop
computers which are stronger than european players. On the other hand, there is more players who
play mainly online, without chance on meeting other players.

Leela

This program is one of the first programs available to wider audience that was stronger than
european players. First version was introduced in April 2016. Version 0.10 was released in May
2017, and current version 0.11 in October of same year.
In game analysis, Leela can do several very useful stuft:

— it can estimate current winning percentage,

— show best moves for both players,

— analysis is quick, it can be done usually in less than a minute,

— Leela's weaknesses are Life and Death problems, and like other programs, it's ko play is

different than human's.
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Possible ways to use Leela as illegal help in internet games

Leela can be used for cheating on several ways:

— player can use win percentage data in order to estimate position.

— player can use software to check his own moves, or sequences, such as in life&death.
Although in both cases player is not directly taking suggestions of moves from software, it
is cheating.

— player can directly use move suggestions from software. It can be for entire game, or just for
some critical moves, which can still can raise player's strength significantly.

— Player can chose to use help from software only in some games, in order not to arouse
suspicion. If someone uses software aid only in games with players of his strength or
weaker, it can go unnoticed, but it improves winning percentages significantly.

— Finally, human ingenuity knows no boundaries, so there could be even more ways to cheat.
Please note that several of those methods basically offer very little chance of being caught. Even
directly using program's suggestions can go unnoticed in some cases, and difficult to prove.

Also, there are more and more programs now, and analysis must be made separately for each
program, which complicates analysis further more.

Current analysis of games that are suspected of using Leela

So far, one game was brought to attention as suspected of using Leela software. In round 4, match
Italy-Israel, game Carlo Metta — Reem Ben David, Israeli team noticed that most of Metta's moves
was very similar to Leela's, and filed a complaint, on grounds that 98% of moves were similar to
Leela's choices. League manager decided that software was used. However, after Italian appeal
which claimed that it was not 98% but something less, and that in other games so high percentage
of similar moves was found, PGETC Appeals commission reversed original decision.

After that, another statistical analysis was made by Ales Cieply.

Problems with statistical analysis

As it is already pointed out, when one player is playing stronger in online tournaments, it is indeed
cause for suspicion, but it can not be taken as proof.

In one of early analysis, we used histogram of deviation of one player's moves to Leela's. It shows
how much each move was better (green bar) or worse (red bar) than Leela's. However, especially in
short fighting games of players of great difference in strength, such diagram can look similar to
Leela's, since most moves are forced, and strong european players are not much weaker in fighting.
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Diagram 1: Sample histogram of game between top european players (Jabarin-Junfu, round 2)
Lot of mistakes (in Leela's opinion) are visible, and player's chances of winning are changing often.
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Diagram 2: Sample histogram of game Metta-Ben David.
Few not so big mistakes are visible on Metta's side, and after he took lead, there was no major
reversals.

Please note that way that computers calculate who is in the lead differs much than to way human's
think. Programs use calculations to find winning chances, and they can often play move is
considered safer, not the best one, especially in the endgame, if they consider it safer. Even top
human players do not have winning histogram similar to programs. Therefore, seeing diagram like
this is definitely suspicious, but again, it is not a proof.

In statistical analysis that have been conducted so far, while focusing on sheer percentage, one key
factor was skipped. One can play entire joseki, or complete opening, that can be very similar to
program. It can be learned easily even by beginners.

In close fight, lot of moves can be forced, and if there could be few options per move, even several
moves in a row could easily fit Leela's top suggestions. In endgame, there could be several large
points, and playing one of program's suggestions is almost guaranteed.

However, hitting constantly Leela's top choices in above mentioned cases is rather suspicious.

Preliminary analysis

In the beginning of analysis, I decided to examine all games of League A in Go Review Partner
(GRP), and to produce Deviations histogram of all winner's games. Data on this analysis is here
https://drive.google.com/open?id=1hMmfsvM{DeAS7Cuzbs Xh2SG-SXjcXWnR

In deviations histograms, I was looking for ones that were similar to Leela's — with small deviations
(green and red bars), and where player would gain advantage and keep it securely.

Less than ten such games were found. In several short games of around 100 moves, where one
player was much stronger than the other. Analyzing those games closely, it showed that some of the
moves were forced, and that other moves were not in Leela's suggestions. Given that stronger
players were top european players, much stronger than opponents, I concluded that in those games
computer game was not used.

Game Metta-Ben David was spotted as typical example, and game Metta-Ruzicka from
qualifications drew attention, where histogram closely followed Leela's suggestions, apart from one
catastrophic. Metta is only player with two suspicious games.

Other games are still being analyzed, therefore I would not mention them before finishing analysis.
Overall, analyzing deviations only can not be considered proof of using computer assistance.
In short games, fighting with lot of forced moves could give similar moves as Leela's, and even
moves that were not in Leela's suggestions could yield small deviations. That is why it is
necessary to analyze every move in more details. Deviations can not be used as base definite
proof, and two statistical analysis that relied on them therefore have same weaknesses.



New method of analysis

Because of presented problems, in this analysis I decided to go for different approach. Instead of
statistically analyzing entire game, I focused on middle game and key points. For instance, what
will one player do in the middle game if he is not forced? That is definitely move that player plays
on his free will, and it can show his strength. Such positions are often used in go problems, and
based on results in solving them, player's strength is often given.

In other part, I analyzed sequences of moves in middle game, and how many of them were similar
to Leela's. It is expected that some moves were same, since they are either forced or easy to find.
However, it would be highly unlikely that one player would play all top suggestions of Leela in
several fights.

For purposes on analysis, I examined total of 4 games played in period of May 2017. - May 2018,
two games that were noticed in preliminary analysis and both available live games.
— League A qualifications 2016/17, Martin Ruzicka — Carlo Metta
Middle game tenuki moves were: 70, 88, 100, 104
— League A 2017/18, Carlo Metta — Reem Ben David (both games played before Israeli report)
Moves 51, 59, 65, 87,97, 101,
—  WAGC round 2, Kim — Carlo Metta (live game). Moves 34, 60, 64,
—  WAGC round 6, Carlo Metta — Oscar Vazquez (live game). Moves 75, 77, 119

Methodology of analysis
While examiming important moves, same method as potential cheater was used, game
analysis was started and move suggestions were observed. Changes were observed until
50.000 variations, after which few changes were spotted. For each move, it was written
when it appeared in suggestions. Please note that early in analysis things rapidly change.

Results of analysis
Comparison of the middle game moves was written in the XLS file.
In description, additional info on moves is written, i.e. if it is forced move or tenuki.
Sequence of moves is marked in yellow, moves that differ a lot from Leela's choice in
orange. Results are given in screenshot below:

Ruzicka-Metta[ - =] 53] Metta-Ben D~ = [ [lkim-Metta [<] 53] ] [EMetta-vasqu[~]
Move Leela's choice  Description Move Leela's choice  Description Move Leela's choice  Description Move Leela's choice  Description

30A joseki 316 “joseki” 30A 318
328 328 338
34c 34- 35E
36A 36A 37A
38A 386G 39-
408 Ko 418 40A forced 41K
2A 3A 2A forced 438

44A 45A tenuki 44A forced 45A forced
46A 47A 46F 478
48A 49A 48A forced a9¢c

S0A S1A tenuki 50D S1A forced
52A forced S3A 52A forced 53A
54A 558 54A forced 55-
S6A forced STA 568 578

58C 59A tenuki S8A forced S9A forced
60A 61A 60D tenuki 61A
62A forced 63A forced 62D 63A
64 A forced 65A tenuki 64- tenuki 65D
66 A 67A forced 66 A 67A
68A 69A forced 68A 69E
708 tenuki 71A 70G 71-
728 73A forced 72A 73A

74A 75A 748 750 tenuki

76A 778 768 77- tenuki
781 Leela L&D mistake 798 78C 796
80A forced 818 808 81A
82A 83A 828 83F
84A 85D dev-1% 848 85F
86A 87A tenuki 86A 87A
88A tenuki 89A 88A forced 89A
908 91A 90A forced 91E
922¢C 93A 92A 93D
94A 95A forced 9- 95¢C
968 97¢ tenuki 96 H 97A
98A 99A 98F 9A

100A tenuki 101C tenuki 101A forced
102A 103A forced 103A
104 tenuki, dev -0.44 1058 1058
106 A 1076
108A 109A

110C 118 forced

1134 forced
1158

Sequence 117A forced

8ad move (D or less) 1198 tenuki, dev-7.84
121A forced
123A forced

1258
1278
129E
131D dev +0.4
133A
135A



Analysis of game 1
— League A qualifications 2016/17, Martin Ruzicka — Carlo Metta
Tenukis:
move 70 — A (top Leela suggestion), appearing from 9k variations

Please note, also life&death mistake.
move 88 — A, from 2k o

Wwoow
move 100 — A, from 2k P
move 104 — A from 2-10k, after it was ” "
low level. Note that It was follow-up o Nﬁf‘ﬁ R
move to A choice, which was peep. J_u

Please note that at the time actual version was I«(

Leela 0.10, which we used in analysis (results
WereSimilartoversiono.ll). G—r——7 1 1 T T 1 T 1 T T T T T T T T T T T %

8 2 3% 50 64 78 9@ 106 120 134 148 162 176 190 204 218 232 246 260 274 288

Regarding fighting and middle game sequences of moves, not only they had small deviations to
Leela's play which can be observed in histogram, but most moves (from 30 to 110) were Leela's top
choice.



Analys1s of game 2

EGC 2017. Round 1, Carlo Metta — Zhou Yi

— Sequence 31-47 consists mainly of A and B moves, but most of it was either forced or one-
way

— tenuki 49 — not in Leela's suggestions 0%

— Sequence 51-63 — move 53 not in
suggestions " .

— tenuki 65 — B suggestion i i

— tenuki 67 — not in suggestions ——Jfl'm-!-

— sequence 77-107 — contains move o o
either low in the suggestions, or not at ,,
all in them

— sequence 109-205 — same as previous A
TN T T (TN T O O I T O IO

0%

Analy51s of game 3

EGC 2017. Round 8, Elian Grigoriu - Carlo Metta

— Move 40 — not in suggestions

— tenuki 42 - not in suggestions

— sequence 44-56 — contains low level
suggestions

— tenuki 58 — B suggestion o

— tenuki 62 — B suggestion

— tenuki 68 — J suggestion i i

— sequence 70-78 — contains moves not in @
suggestions

— endgame tenuki 80 — A suggestion 209u )

— endgame tenuki 84 — H suggestion . "
. i rrr-rTrr-tr1r—17 T "1T"T"T T T T T T"1I i
— etc with endgame... I T T/ N O I



Analys1s of game 4

EGC 2017. Round 10, Michael Budahn - Carlo Metta

— sequence 30-52 — contains only A suggestions, but it is either forced or one-way choice

— tenuki 54 — D suggestion

— sequence 56-72 — contains only top suggestions

— tenuki 74 — B suggestion

— sequence 74-86 — contains mainly 1o0% fon%
moves not in Leela's suggestions

— sequence 88-98 — contains one move
that is not in Leela's suggestions o o

— tenuki 100 — not in Leela's suggestions ——]

— sequence 100-120 — this ko fight
contains only top suggestions, but it is s
mainly forced

0% 1 1 T T T T T T T T T 1T T 1T T 1 T
0 3B 46 54 62 70 78 8 94 102 110 118 126 134 142 150 158 166

Deviations histogram is very similar to Leela's, but after forced fight in the beginning, Metta gains
large advantage. When winning percentage is above 80%, even bad moves have small deviation. We
have seen in this game, that despite small deviations, lot of moves were not at all at list of Leela's
suggestions.

Analy51s of game 5
EGC 2017. Weekend Round 4 , Matias
Pankoke - Carlo Metta

— sequence 30-74 contains 2 moves that o
were low in Leela's suggestion

— sequence 76-110 starts with D
suggestion, but continues with mainly s
A and B, but most moves were either
forced, or one-way road AR A A A A A

— sequence 112-120 — one move D
suggestion

— sequence 122-130 — contains D suggestion and move not in Leela's suggestions

— tenuki 132 - not in Leela's suggestions

— sequence 134-166 — mainly one way road or forced, contains one move not in Leela's
suggestions

80% 80%




Analysis game 6
— League A 2017/18, Carlo Metta — Reem Ben David

Tenukis:
move 51 — A, from 2k variations
move 59 — A, from 40k
move 65 — A, from 2k
move 87 — A, from 5k
move 97 — low suggestion, although sente move. For this move, move 101 was A suggestion
from 10k.
move 101 — A from 2k to 20k, and after that B. Sente combination of 97 made other moves
better.

50% M 'l 50%
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Again, most of the moves (from 30 to 105) in middle game and fighting were Leela's top choice.



Analysis game 7
—  WAGC round 2, Kim — Carlo Metta (live game)

Tenukis:
move 34 —not in Leela's suggestions
move 60 — low level suggestion,
mid level from 20k
move 64 —not in Leela's suggestions,
although major suggestions were nearby

100% 100%

4% 4%

W e

Moves (from 30 to 99) in fighting and middle game varied a lot. Some of the moves were like
Leela's top suggestions, but part of them were forced. Some moves were low-level suggestions, and
some of them were not in the suggestions at all. There was no complete sequence that was
completely made of Leela's top suggestions, which was not observed in first two games.

Analysis game 8
—  WAGC round 6, Carlo Metta — Oscar Vazquez (live game)
Tenukis:
move 75 —mid level suggestion from 20k
move 77 — low level suggestion from 2k

move 119 — low level suggestion from Jf\lnll_rrm |
2k to 30Kk, after that not in suggestions * i

60% 0%

100%, 100%

W% A%

T T T T T T T T T T T T T T 1 1 1T 1 T1W
5o % % o8 B B T8 S 019 0w

Again, moves (from 30 to 135) in fighting and middle game varied a lot, and were similar to
previous game. There was no complete sequence that was completely made of Leela's top
suggestions, which was not observed in first two games.



Conclusion

Comparing two of the Metta's online games with six of his live games, we have found that there are
significant differences in Metta's online games, compared to his live games.

In game vs Martin Ruzicka, not only most of the moves were similar to Leela's, but of 4 middle
game moves, all 4 (one partially) were top Leela's suggestion — including one which was life and
death mistake of Leela, resulting in strong attack on Metta's group.

In game vs Ben David, moves were again very similar to Leela's, with few and very small mistakes.
Of 6 middle game tenukis, 5 are top Leela suggestions. Only one was low level suggestion, but it
was sente combination, after which Leela's suggestion was played.

In both internet games, middle game and fighting play sequences were almost completely
made of top Leela's suggestions.
Both examined games are very similar to Leela's play.

In four of the EGC live games, we could see similar level of game. Some sequences were
completely rated as Leela's top suggestions, but they were mainly forced or one-way street. Other
sequences had moves that were low or not in Leela's suggestions.

Not a single middle game tenuki move was Leela's A suggestion. In 4 games, there were 11 middle
game tenukis. Of them, 4 were B suggestion, 2 were low suggestion (D and J), and 5 were not in
Leela's suggestions.

Those games were slightly better than those played later at WAGC. Some sequences were without
error, but it could be atributed to forced sequence and to the fact that those were games picked by
Metta, possibly with better play.

In WAGC live game against Kim, we can see several mistakes. Some of the moves in the fighting
sequences are low level not even in the list of suggestions, which was not seen in the internet
games. Of the 3 middle game tenukis, one is not in the suggestions, second was low-mid level, and
third one is not in the suggestions (although major suggestions were nearby).

In live game against Vasquez, again we can see lot of mistakes. Of three middle game tenukis, one
was mid level suggestion, second was low level, and third was low level suggestion/not in
suggestions.

EGC and WAGC live games have similar quality. Middle game tenukis were not Leela's top
choice, and mainly were not in the suggestions at all. In most of move sequence, there were
moves not similar to Leela's. In some sequences, it was possible to reach Leela's level of play,
but they were mainly forced.

Overall speaking, difference in Metta's play in those games is significant. His play in two internet
games is so similar to Leela's, including it's mistake, that it is obvious that for the majority of
important moves Metta used assistance from Leela. It is not just in sheer percentage — almost every
important move was top Leela's choice which can be hardly explained in any other way.

In contrast, during live games, of 6 middle game moves, none was Leela's top choice, one was mid
level suggestion, second low/mid level, and remaining 4 are either low level, or are not in
suggestions at all. Also, in live games there were more differences to Leela's play, and they were



bigger. It is necessary to point out that largest mistake in all games, was actually also Leela's typical
Life&Death mistake.

By observing level of play and similartities - not just statistics - it is clear that in two analyzed
games played on PGETC help from Leela was used by Carlo Metta, which boosted his level of
play significantly. His level of play in live games was much weaker than in two examined
internet games.

Bojanic Milos
Belgrade, Serbia
June 12, 2018, updated June 27.



