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In an article published in Cognitive Sdence, Chabris and Hearst (2003; hereafter C& H) used
computer andysis of errorsin grandmester games to measure the effects of additiond thinking
time and the ability to see theboad on decision quality in expert-level chess. By comparing
games played by the same players at rapid (R) and slower Qlassical O(C) time limits, we
condudeal tha additiond thinking time subgantially increases the qudity of moves played. By
comparing rapid games to blindfold (B) games beween the same opponets, we conduded tha
the bendfit of bang able to see the chessboad and pieces during the game was surprisingly
small. We discussed theimplicationsof these results for theoretical claims abouttherelative
values of patern recognition and forward search in chess expertise, especially a claim by Gobe
and Simon (1996a hereafter G& S) tha patern recognition is the more important process. Here
we respondto comments madein an unpublshed critiqueof our work by Gobe (2003)*

We have great respect for Goba@® largebody of work on chess expertise, and for his own
expetise as an internationd master of chess. However, we bdieve his critiquesuffers from
several deficiendes. Besides being vaguein an empirical sense, it merely repeats many of the
points tha C&H broughtup and tha othe's have said before, seems to beincongstent with
Gobd(@ previousstatements by trying to make it appear tha our results present no problems for
amodd/theory tha strongly stresses patern recognition over forward search, and containsa
goodnunber of false statements and nonsequiturs.

The Relationship Between Thinking Time and Decision Quality

One of Gobet® main points (e.g., in his Condusonssection, p. 12) istha the OnessageOfrom
G& Sisthesame astha of C&H: aredudionin thinking time leadsto aloss in thequdity of
play. Thedisagreement between his condusonsand ours liesin how much of aloss would cause
problems for his theory and modds. Aswe noted in the second paragraph of C&H, it seems clear
that G& S@ conduson was that chess skill in top players does not deteriorate much when

1. Some of these critical comments were repeated by Gobet et al. (2004, pp. 122D123).
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thinking timeis reduced, areflection of previousviews from Simon@lab that Gecognition, by
allowing knowledgeto beaccessed rapidly, allows the dower look-ahead search to be greatly
abridged or dispensed with entirely withoutmuch loss in qudity of playO(G&S, p. 53). We think
almog anyonereading G& Swould condudethatthar messagewas not that thinking time leads
to alossin qudity of play, butthat anountof time makes very little (or asthether abdract and
text said, GslightQ) difference. C& H® condusonwas tha aredudion in thinking time makes a
condderable differenceN the messageis not the same! We argued tha the whole issue of pattern
recognttionvs. forward search is currently unresolvable, which seems clearly true since Gobe
himself cannottell ushow much of a difference we would have to find to undemine his theory.?

G& S andyzed then-world champion Garry Kasparov® performance in smultaneousplay to
estimate how much (or how little) his ability declined when his thinking time was divided among
multiple opponats. However, G& S did nat evaluae the uncertainty assodated with ther
conduson because they did not recognize thevariability in thar estimate of Kasparov(@ strength
unde thetime limits in these displays.® A reandysis of G& S@ data usng maximum likelihood
estimation (see Chabris, 1999;Glickman & Chabris, 1996)indicated that Kasparov did play
worse than his ELO rating during tha period, but there is not enoughinformation to deermine
how much worse; hemay have played at arating level 200 or more paints bdow his normal
toumament strength, which would be quite alarge difference.*

Leaving asideissues regarding the accuracy of the FIDE rating modd (based on Elo, 1986) we
would arguetha a more precise rating estimate than Gobe@ could be obtained by considering a
rangeof oppostion on both sides of, or at least closer to, thetarget player@ own strength; the
methodwe used, since it compares the behavior of multiple players who compete againg one

2. Gobet continues to refer to the Calderwood et al. (1988) experiment in support of his claims about recognition vs.
search (e.g., pp. 3, 6). C&H pointed out on p. 644 that this study not only used subjective judgments of move
quality, but that these judgments could not even distinguish between the moves of strong players and much weaker
playersin classical, slow chess (ratings of 2.97 vs. 2.96 on a 1Eb scale), | et alone between fast and slow chessin
general. Gobet offers nothing to rebut this point, which undermines any contribution the Calderwood et a. study
might make on thisissue.

3. Gobet@ footnote 1 (p. 4) mentions updated results for Kasparov in simultaneous play, but gives no indication that
he has ceased to use the poor-quality Elo (1986) linear approximation for cal culating performance ratings (see
Glickman & Chabris, 1996). Nonetheless, the interquartile range he reports for K asparov@® performance ratings is
fully consistent with our claim that he may have played as much as 200 points below his tournament rating under
these conditions.

4. A rating difference of 200 points is significant because it predicts a 3B1 victory margin for the superior playerina
match, no matter where along the absolute rating scale the two playersfall (because the rating scale is logarithmic;
Elo, 1986; cf. Glickman, 1995; for caveats, see Glickman & Jones, 1999). This would be considered adecisive
result; for comparison, all recent world championship matches have been decided by much smaller margins. Thus, if
Kasparov lost 200 points of strength under the clock-simultaneous conditions analyzed by G& S, it would befair to
conclude that the lost thinking time affected his play significantly. It is interesting to note that research in computer
chess (e.g., Thompson, 1982; Condon & Thompson, 1983; Newborn, 1985; Hsu, Anantharaman, Campbell, &
Nowatzyk, 1990; Hyatt & Newborn, 1997; for areview, see Heinz, 1998) has equated a 200-point rating advantage
to the approximate benefit derived from searching one ply (one move for one side) deeper in the game tree, and that
this additional search typically increases the time spent by afactor of 4B86. Thus, under the same time constraints,
Kasparov suffers the same performance decrement as atypical chess-playing computer, which of course has much
less knowledge and poorer pattern-recognition ability than he does, and derives most of its skill from efficient tree-
searching. One can at least conclude from this similarity that Kasparov and other grandmasters derive a significant
part of their skill from slow thinking processes as opposed to rapid perceptual processes.
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another rather than the paformance of oneplayer versus a separate, weaker group,does not
suffer fromthislimitation. A more intuitive argument agang thereliability of the G& S
techniqueistha astrongplayer such as Kasparov, who faces only weaker opponats (which, as
thetop-rated player, heaways does), might play only aswell as heneedsto in orde to win, and
thushis performance level will notreflect histrueor optimal level of ability. In our daaset, by
contrast, players only face opponets of similar skill levels.

L et usexamine how Gobe draws the curiouscondusion that our differences are GilsoOrel atively
small. He discounts the 36 5% inarease in number of blunde's beween C andR (C&H, Table 1)
as notbeing subdantial, and hetotally disregardsthe doubing or tripling of the number of
blundes tha was observed when we applied a more stringent standad for blundesin comparing
C and R with the 3-, 6-, and 9-pawn criteria (C&H, p. 643). Agan, if Gobe isthesole judgeof
whether a CER difference is big enoughto contradict his favored theory, then the predictionsof
thetheory have become urfalsifiable matters of opinion.

When heengages directly with our daa, onp. 9, Gobe performs statistical acrobaicsto try to
further minimize the effects we observed. He does this by dividing the number of blundesin
each condition by thetotal nunmber of moves played in thegames in tha condition. For C games
thisis 176/35036,0r 0.5023% and for R games thisis 266/38816,0r 0.6853% By subtracting
these Gobd arrives at a 0.183%difference between C and R, which seems very tiny indeed
compared to our 36.5%. But thisreasoning is completely ingpopropriate, as an andogy will show.
In onecomponent of the PhydciansDHealth Study, 22,071 dodors were randonly assigned to
receive aspirin or a placebo regularly to test the hypothesis that aspirin would reduce heart attack
risk (Steering Committee, 1988) In each group there were very few heart attacks during the
study peiod, but the 104in the aspirin groupwas abouthdf of the 189in the placebo group If
Gobéd were thedaa andyst for this study, hewould have conduded that theresults were
unremarkable, since 0.9% of theaspirin users had heart attacks and 1.7% of the placebo users
did, adifference of only 0.8%. But in fact, despite an effect that appears tiny when viewed
throughGobe@ statistical lens theresult was highly significant (p < .00001) caused the study
to be stoppel early for ethical reasons and led to awidespread changein medical practice.

Returning to the case of chess expertise, the greater number of total movesintheR and B
conditionscompared to the C conditionis mos likely dueto thefact that players don®give up as
easly in Rand B gamesE because there is agreater chance tha their opponat may still
commit ablunde! That is, playersintuitively know tha blundes are more probalein R and B
games, which is the very conduson we drew in our paper.”

5. In hisfootnote 3 (p. 8), Gobet criticizes C& H® use of the ! 2 statistic to test the significance of differencesin
blunder frequencies, on the grounds that individual blunders and games are not necessarily independent of one
another. In effect, this nonindependence would imply that we have fewer Qrue observationsOthan we have claimed.
For now, we address this point as follows: Suppose we have so much nonindependence that our sample was really
half aslarge (i.e., 88 blundersin C, 133 in R, and 138 in B conditions). The! ? statistics that were significant in our
anaysis are still significant (p < .005 in each case). Reducing our sample sizes by half again still resultsin
significant differences. This suggests that the pattern observedN alarge increase in blunders in the rapid and
blindfold conditions compared to the classical conditionN is not a statistically fragile result. Furthermore, and
perhaps even more important, is that Gobet® strongly-stated point about blunders leading to other blunders, and
losses leading to more losses, is speculative; he offers no data from grandmaster games to suggest that thisis
actually the case.
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Gobd aso discounts the difference of abouta hdf-pawvn in average blunde magnitudebetween
R and C. Like Gobd, we are both chess masters, and we are sure that we would al like to see our
opponats make mistakes that large In any event, the old problem returns how dowe decide
when a difference is big enoughto embarrass or invalidate Gobea( theory/modd? Without
precise predictionscalibrated to human performance, the judgment is subjective, whichisone
reason why the controversy ove recognition vs. search seems currently unresolvable.

In questioning number of blunde's as areasonable measure of chess performance, Gobd (p. 8)
states that games amongtop-level players are probably log more by the accumulation of small
errors than by blundes. Our own experience andyzing and studying top-level games suggests
tha many are decided by definite blunders, sometimes large ones. But thisis notan irresolvable
matter of our opinion versus Gobd@ opinionN we have actud data available in Table 1 of C&H.
In rapid and blindfold games, usng our conservative 1.5-pawvn criterion, we foundat least 2
blundes per 3 games (R: 266/396;B: 277/396), and even in classica gameswe foundnearly 1
blunde per 2 games (176396 = 44%). Gobd( claim is notsuppoted.

Gobd later states (p. 9) that we need to know the rate of blunde's by weaker playersto evaluae
thefindingswe presented. While it might be of interest to look at this measure, we were
interested in comparing grandmester play at different time limits, so the peformance of non
expet playersis notrelevant. Does anyonedoubttha they would make consderably more errors
than the playersin the Monaco toumeys, at any speed, with or withoutsight of theboad?Itis
ironic tha, in comparing Kasparov@ play againg strong (butinferior) oppostion in smultaneous
displays, G& S did nat see the need to explore how well weaker players would doin such
conditionscompared to Kasparov. Thereis afurther practical problem of obtaining databases of
matched games played amongweaker players in the three conditionswe compared; the naural
expeiment afforded by the elite annud Monaco tournament is unique

On pp. 9910 Gobe condudes by offering four reasonswhy it is Gruitful to talk aboutthe
dominance of patern recognition over search.3 However, we cannotsee exactly how any of the
vagueapproaches he suggests will provide uswith clear-cut empirical answersto relevant
questions How will oroviding additiond knowledgedto humen players be accomplished, and
what sort of GknowledgeOis Gobe referring to? We agree tha strongplayers can often choos
optimal moves very quicklyN butwha expeiments will determine how often this is the case,
and whether it accounts for themajority, or some other fraction, of these playersCskills? Verbd
protocols of the De Groot (1946 type Qill provide powerful means of disentangling the
contribution of pattern recognition and searchQaccording to Gobe, but these techniques,
powerful and valuable as they are, have been used for decades withoutyielding clear answersto
this particular question.” Gobea@ fourth proposd approach, computationd modding, is

6. On p. 3 Gobet writes that Holding (1985) Qienied the importance of pattern recognition.OWhile Holding strongly
stressed search over recognition-and-association, he admits arole for recognition numerous times in his book. The
thrust of C&H is that Gobet and Holding have each taken afairly extreme position and that our datareveal that both
recognition and search are likely to be quite important.

7. It isworth noting afurther potential complication in using verbal protocols to Qiisentangle.ODe Groot (1946) and
virtually everyone since has used preset middlegame positions that the subject has to survey before starting to
verbally report his analysis. In real chessyou create, or build up, knowledge about the position yourself, during the
course of play leading up to any given situation. This means that behaviors such as eye movements, for example,
may be different in real chess. In De Groot@ protocols subjects first gave ageneral impression of the position, and
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potentially powerful, butit is not clear how its predictionswill be compared with empirical daa
such asours.

Findly, we note that G& S (1996)said virtudly nothing aboutcomputer modds, but Gobet
criticizes usfor thesame omission. Our test of therecognition vs. search issuefollowed the same
logic as thears, butwith more reliable and objective measures, and involvingindividud games
between the best playersin theworld in real toumaments rather than in simultaneousexhibitions
given by oneworld champion agang much weaker opponats. An empirical question about
human behavior cannotbeanswered by citing computer modds. Wherever possible, we tried to
cite available empirical results, e.g., the small number of relevant experimental studies of
blindfold chess.

Blindfold Chess

On p.11 (Blindfold ChessQ) Gobe describes C& H@ results as Gurprising Obut elsewhere he
seems to say that aspects of his theoretical approach(es) have no problem predicting (or perhaps
more accurately, poddicting) them. He criticizes our results by repeating our own caveat (C&H,
p. 646tha players may play more carefully in B than in R conditions but offers no empirical
daato resolve theissue

Gobéd seemsto be unfamiliar with the history and general literature on blindfold chess, a subject
oneof ushas been researching for aforthcoming book (Hearst & Knott, 2005) In the course of
criticizing C& H for referring to expert opinion, Gobet appedls (p. 11) to other expertsOwho
claim tha playing blindfold chessis Qusaless, if nat dangeaousOciting Saariluoma (1995) On p.
77 of hisbook, Saariluoma does state that simultaneousblindfold exhibitionsagang many
players are so taxing tha they were forbidden by law in the Soviet Unionand tha there is
anecdotal evidence that somebody actudly died while attempting to beat theworld record.

Firgt, careful research reveals that such displays were not forbidden by law butonly discouraged.
Second, no oneever died while trying to beat theworld record. Bourdonnas did die weeks after
giving ablindfold display butfor afew years he had been in terrible health from dropsy and
strokes; despite his health he needed money to suppot himself and his family and kept on giving
variouskindsof pubic exhibitions etc. Pillsbury, oneof thegreatest of all smultaneous
blindfold players (his record was 22 at once), died in his early 30sand The New York Times
(doubtess from family sources) said in his obituary tha the cause of desth was an Ollness
contracted throughoverexertion of his memory cells.OHe actudly died of syphilis, as stated on
his degth certificate, a disease he probably did not catch while playing blindfold chess. Two of
themog recent world-record-setters in simultaneousblindfold play, Koltanowski and Ngjdorf,
died at theold ages of 96 and 87. Hearst and Knott (2005)generaly find that suppo®d examples
of serioushealth hazardsfrom playing simultaneousblindfold chess are unfoundel. The
important point, which Gobd appatently fails to realize, is that any comments on the danges of
blindfold chess refer to playing many games at onceN not the case in the Monam tournanents
where the contestants played onegane at a time.

amost everything else they said involved concrete analysis of the position, i.e., forward search. This pattern may not
match perfectly what chess masters do during actua games.
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Asto whether blindfold chess is Qusaless, Owe know of no such statement by anyone except
those who consder playing many games at once to be a stuntrather than Geal chessO(see
abov@. It istruetha many trainers, authors, and players neglect blindfold practice, but great
players such as Lasker and Reti recommended visualizing the boad, squares, and pieces (even,
for Reti, practicingwith jug two pieces huning each other aroundthe boad) at early stages of
learning chess (e.g., Lasker, 1932) Similar training procedures were a commonpace part of
ingructiond techniques in the Soviet Union, and even the three Polgar sisters, now amongthe
best woman playersin theworld (Judit Polgar, theyoungest, competes at male world
championgip level), have commented on how learning blindfold play at the age of 5 or 6 hdped
them to develop certain chess skills. However, we do agree with Gobe tha the causality goes
both ways: blindfold practice may improve chess skill, and the ability to play blindfolded
improves as genea chess skill improves. There is hardly any master we know who cannotplay
at least oneor two games blindfolded, even withou any specia training at tha form of chess.

Gobe states tha the template theory (Gobe & Simon, 1996b)@xplainsthe experimental results
on blindfold chess reasonably wellOaccording to Campitelli and Gobet (2005) But this |atter
article indudes no studies of decision-qudity unde sighted and blindfold conditions so it cannot
refute our own results. And nather would Gobe @ recommended comparisonsof eye movements
between the conditionsprove condusve, inofar as blindfold chess can be played with one3
eyes closed.

Conclusion

In his critique Gobd makes some points tha are relevant to theissue of whether, as G& S
claimed, recognition processes QlominaeOsearch processes in chess expeartise. He goes
oveboad, however, in attempting to totally discredit theresults of C&H. In thisrebuttal, we
have shown tha G& S@ conduson is notsuppoted by their own daa, and we have explained
why C&H came to theentirely appropriate and reasonable conduson tha it makes little sense to
spesk of oneprocess QlominaingQGanother given the empirical data aboutskilled real-world
chess peformance. We would like to close by reiterating our bdief that Gobd is dang excellent
work on an important topic, chess expertise, and by sincerely wishing him well in this endeavor.
We will beamongthefirst to congratulate him if hiswork does prove, despite C& HG
pessimistic prediction, to befruitful in resolving the recognition-search controversy.
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