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Noticn + Openings 8ook. va

Notaton Refeence Toble  Taining. Scoresheet. UveBook. Openings Book
Carlsen,Magnus 2631 - Nakamura,Hikaru 2620 1-0

Magnus Carlsen Invitational [Norway-United States] (1) 18.04.

Slow20m+230s 1.d4 Nf6 2.c4 €6 3Nf3 d5 4Nc3 BeT
5Bf4 0-0 6.3 Nbd7 7.c5 c6 8h3 b6 9.b4 a5 1023
h6 118d3 Bb7 120-0 QB 13Rel Bab 14Bc2 Red.
15RcT axb4 16axb4 bxcS 17.bxc5 Bdg 18Ral BT
19.Qd2 €5 20dxe5 NxeS 21.Nxe5 Bxe5 22Bxe5 RweS
23.Qd4 Res I dxe4 25.Nxe4 Nxed 26Rxed RdS
27.063 RdS 28Rea4 Bb7 20.Rxa8 Bxa8 30.0a5 Bb7 |
31.Qb6 g6 32Be4 Rd7 33Bf3 h5 34Rel QdS.

35.Qxd8+ Rxd8 36Re7 Ba6 37.8xc6 ReB 38Re8+ Rxe8

e Stoddin 1 64 -8,
Stockfish 1164 | sop| | & || & || 1cpu 8
o -om | ve2s | 2escaams | ressis

29 Bxad Nxdl5 30 g3 NI6 31 Bc2 Qe7 32 Kg2 Qd7 3:

24._Bcd 25 Nad BbS 26 exd5 Bxad 27 Rxed+ Qxof 26 Rxad Rxad

3,006 Qb+

34.xd5 Nxd6 35 Bb3 KI8 36 KI3 Ko7 37 Ked Ne7 38 Ko g6
9B

39.Bed f6+ 40 Ked hG 41Ke3 Kd7 42.8b3 Neb
=013) Dept 24/43 000003 5141KN

| Nottion + Opening Book ~a
Notalon Reference Table  Trainng Scoresheet LveBookOpenings Book
Carlsen,Magnus 2651 - Nakamura,Hikaru 2629 1-0
Magnus Carisen Invitational [Norway-United States] (1.1) 18.04,
Slow20m+230s 1.d4 Nf6 2.c4 €6 3Nf3 d5 4Nc3 Be7
5Bf4 0-0 6.e3 Nbd7 7.5 c6 8h3 b6 9b4 a5 10.a3

h6 118d3 Bb7 120-0 Qc 13Rel Ba6 14Bc2 Re

15Rcl axb4 16.axb4 bxcS 17bxc5 BdS 18Ral BT

19.Qd2 €5 20.dxe5 NxeS 21.NxeS Bre5 22Bxe5 RueS
25.Nxe4 Nxed 26Rxed RdS
27.c3 RS 28Read Bb7 29Rxa Bxa8 30.0a5 Bb7
31.Qb6 g6 328e4 Rd7 33573 hs 4Rel QdB

35.Qxd8+ RudB 36Re7 Ba6 37Bxc Rcd IBReB+ Reel

| S 1762 ~a
Stockten 164 | Sop| | @ || & | 1o | @
© aoo | oepnases 50 kNS

25 Nxed Nxed 26 Rxed BbS 27 Raet Rxed 26.Qxed g6 29,14 Q7 )

30,06 Qb 31.hxg6 Qxed 32 Bred fxgs 33 Ra1 g6 34RAS Ral+
35Kn2 Re136.Rxhe Rxcs 37 Kg3 Reb 38.13 c6 39 Rd6 Bed 40Kgd
Bob+41Kg3

+1-(10)  Depth 2545 000001 1894KkN

(b) Engine evaluation after move

Figure Al: Computation of error variable: An example

Note: The chess engine evaluates the position before the Black player played move 24 (upper panel) with
a pawn metric of +0.13 in White’s favour. The optimal move for the Black player according to the chess
engine is bishop to c4. However, the Black player chose to play pawn takes e4 (lower panel), which increases
the pawn metric to +1.09 in White’s favour. Black’s error is thus computed as -0.13 - (-1.09) = 0.96. To
compute the best move with a search depth of 25, the chess engine calculated 5,141 kilonodes of the game
tree.



Table Al: Full estimation results

The Economic Journal

Outcome variable: Error

)

Online

Mowe-specific controls

In(ComplexityNodes)

In(Remaining time before move in min)

|Pawn metric of the position before the move|

|Pawn metric of the position before the move| (squared)
Game-specific controls

ELO score player

ELO score opponent

Number of games played before game g
within the tournament

during a specific day

Constant

0.017%*
(0.015)

0.079%%*
(0.000)
-0.047%%
(0.000)
0.018%**
(0.000)
-0.000%%*
(0.000)

0.000
(0.388)
0.000%**
(0.000)

-0.000
(0.394)
-0.000
(0.786)

-1.267%%x
(0.000)

Number ind. moves
R2

Player FE

Move FE

214,810
0.126
YES
YES

Note: The table shows the full estimation results based on Equation (2) in
the main text. P-values are reported in parenthesis and are based on clustered
standard errors at the game level. Section 2.2 in the main text describes the
construction of the outcome variables. The opening phase of each game is
excluded for each player (m < 15). *: p < 0.1, **: p < 0.05, ***: p < 0.01
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Figure A2: Effect heterogeneity by online player

Note: The figure shows the coefficient 5 estimated separately for each player who competed both online
and offline. The left-most coefficient shows the main effect from column (3) of Table 3 in the main text for
comparison. Dots represent the point estimate per player, and the grey (black) bars show the 95% (90%)
confidence intervals based on clustered standard errors at the game level. Regressions contain player and
move fixed effects, as well as the full set of control variables. The opening phase of each game is excluded
for each player (m < 15).
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