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ABSTRACT

The results of three related studies measuring thy
pecformance of huwans and computer chess prograss on
differeat test positions are analyzed. 1he experimental’
work coaprising these studies is:

1. The Pairs Experiment
2. Coaputer Resultas
J. The Time Sequence Expariment

The underlying theme of all the vork reported {s orieated
tovards addressing the guestion "llov does the ferformance of
humans and coaguter chess prograss on a set of problen
positions vary with tisei® There are sose surprisingly
tangible results,
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In general there are tvo sethods of rewedy vhen a computer can no
longer handle the complexity of a given problems. The sore co-noﬁ,
sispler solution is ta svitch to a more poverful machine. Hoverer this
approach is not alvays feasible, and the fastest computer w=may not be

fast enough for a given task.

The second solution I8 to employ smsore than one processor of the sasa
computer family to vork on a given task. In the ideal situatfion, the
nuaber of processors esployed 1is inversely proportional to the
required coaputation tiwme. Hovever, the processors aust cosmunicate
vith each other and the sub-processes w»must be syncbronized. Thus as
the pumber of processors lncreases, the wsargin of thelr increase in
computation pover decreases. The program OSTRICH (Newborm, 1982)
tires elght Data General Nova computers in parallel. gach HNova
computer is able to search one lookahead subtree at the same time.
The master processor receives results from all the other processors

and then selects the best one.



The Bratko - Kgregc FPxgerlsent

The status of today's top computer chess programss, at Just below the
master level 1Is primarily a result of thelr ability to efficiently
search the 1lookabead tree to cospute their moves (Kopec and Bratko,
1982). On the other hand their chess specific knovledge is very
limited. The experimental vork regorted here is Lased upon a
discrimination of tvo fundawentally different classes of moves {n
chess:

(1) tactical woves in which a lack of chess knovledge may

be compensated for by additional cosputatioon.
(2) positiomal wmoves vhere a lack of chess knovledge

caanot be compensated for.

Tactical moves include:

(a) checksate or gain of saterial and/or
(b) a distiact improvesent in terms of fositional ends

(e.g. mobility) and/or
{c) the defense tc specific threats io term of (a) and
{(b) above.
Ome type of positional nove is called a ‘'lever'. A lever 1Is a pavp
nove vhich offers (a) an exchange vith another pawvn, (b) leads to an
ultisate isprovement in the pavn structure of the side playing it

and/or {c) damages the ofjponent's favn structure.

In the Bratko - Kopec experiment (ibid.), 35 husan chess-player
subjects aud 17 computer chess frograms wvere tested on 240 chess
positions (12 tactical (T), and 12 lever (L) positions). The
experisaent provided quaptitative evidence fully supporting the

hypethesis that cosputer prograss pecrfors better in type T positions



than in type L positions. Computer proyrass also pecrforsed better in T

positions than humans of the same rating.

IUE EAXRS [EXPERIMENT

Ihe Experimental Objective

This experiment 1is an extensicn cf Uratko-Kopec expecisent, though
here only human chessplayer subjects vere tested. The objact of the
experiment _was to determine vhether tvo husan subijects (of
approximately the samse rating) can ferfors better than one husan
subject on a set of test positions vhose solutlons are exclusively T

and L moves.

The Experimental Design

There are 58 positions (29 T, and 29 L) in this experiment, (sources
are listed 1in the Appendix A). Iventy-tvo of the 58 positions vere
taken from the Bratko-Kopec experiment (see Kopec aond BDratko, 1982,
for the actual positions, their discussion and solutions) wvith three
nev positions added to comprise the test set for Part 2 of this
experiment. Twenty-four nev fgositions fros a number of sources plus
one from the origiocal Pratko-Kopec test comprise Efart 3 of the

experinment.

The experiment is divided into 3 fparts., 1In Part 1| each subject is

given 8 practice positions. Ian Part 2 and Part 3 each subject and each
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palcr of nubjacts are tested on 25 positions; the test booklets in
these tvo parts had tvo randosly selected orders tc ccunter possible

learning effects.

Each subject's performance on the last S5 positions of the elght
practice positions in Part 1 vas scored for pairing purposes only.

Subjects vere palred in score order frow highest to lovest.

The pairs vere divided into tvo groups, A and B. tach group had
approxisately the same nusber of subjects. The instructions for Part 2
vere read and distributed to all subjects. All subjects in group A had
higher scores than any subjects in group B on Part 1 of the

experiment.

Ia Part 2 Group A took the test in palrs. Both mesters of each palrc
vere encouraged to discuss each test stisulus position together
theredby discoucraging domination by either partner through-out the test
set. At the sase time Group B vas adainistered Part 3 with no

discussion of positions by subjects alloved (L.e. ivdividually).

In the third part of the experiment, Group A took the test

individually vhile Group B took the test in pairs, l.e. the tasks of . .

the two groups vwere reversed (see Appendix B for Plan of avents for

paics experimont).

Yhe first 5 of the 25 positions 4in Pacts 2 and ) vere only for

Fiis




practice purposes vhile the last tventy positions being considered

for scoring purposes.

e chose to let Group A (strongqer subjects) take Fart 2 of the
experlment in pairs first and then Part J individually. Since the
pecformance of a subject wmay degrade (due to (fatique) as the
experiment goes on, the strong (>2000) and intermediate (1600-1999)
subjects' results vere considered wore valuahle than the results of
novice subjects (<1600) vhose expected scores vere in the 0-U4 rangae.
Their performance vould effectively serve as a ccontrol to the

pectformance of the intersediate and the strong subjects.

Learning factors for subjects say play a role in the experiment.
Through the experience of attesmpting the test stimulus fositions
subjects wmay gaim knowvledge about the test domain vhich could be
reflected by their ability to perfore better in the latter part of the
experiment. Had ve adainistered Part 2 entirely to individuals (or
palrs) and Part 3 entirely to pairs (or individuals) with Part 3
resulting in a higher average score, then ve vould not have been able
to drav  any valid conclusions due to the learning factors vhich may
have been involved. Thus, in order to ainimize this potential
learning factor, ve divided tbhe pairs into tvo g;oups. Group A
partipicated in pPart 2 of the experiment as paics and Part 3 as

individuals. To counter-balance, this Group B tock Part 2 as

jodividuvals and Part 3 as pairs.



Scoring functjion

As described earller pecformance on the last 5 positions of Pact 1 (8
practice positions) was esed only for palring purposes. In Parts 2 and
J, only the last 20 positions vere scored. Nearly all the test
positions vere selected from the point of viev that there.-is only one
correct move., In a fes exceptional cases there vas more than one "Best
nove", Subjects were asked to select theic “Preferred Move", with
optional second, third asd tourth choices. If the "Ekreferred Hove"
selected by a suhject [for pair of subjects) for a given test position
vas the correct move, ose full point wvas given; if the subject's
(palr's) second choice was the correct move, then 1/2 point credit vas
given; thicrd choice correct vas given 1/3 point credit, and fourth
choice correct wvwas givem 1/4, just as in the earlier ntatko—Kgpec
experiment. Again subjects wvere encouraged via the test instructions
and verbally to write dovn as many choices as they smay bave considered
up te four since this could ooly aid their total scores. Hovever this
experinent differed im tlat nov there vere S practice positions, 10
type T positions and 10 type L positions for scoring purgoses; as
opposed to the 12 T gposlitions and 12 L positions withcut practice in

the earlier versions of the experisment.
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RESYLIS _QF TNE EXEERIBENT

SYRRALKY

'The main objective of this ezxperiment, to ascectain hov the
perforaance of pairs cospares with that of individuals, was satisfied,
leading to the overall concluslon that a pair of subjects vill pecfora

better than either subject can pertorws alone.

The improvement in pair's scores vas malnly due to an improvesent in
the L-factor of thelr scores, though throughout the e¢xpetriment the
T-factor also ilmproved slightly. (See Tables | and 2 which lndicates
that L scores for palrs isproved over L scores for individuals in each
of 5 rating catagories.) Tables 3 and 4 indicate ttat all pairs,
vhether low-rated, intermediate, or high-rated tended to benefit froa

co-operation.

Pecrformance of individuals vas consistent throughout vith our apriori
hypothesis based on previous exgerimental work. This test format has

also proven itself to be a reliable method of waeasuring chess rating

- and strength.

We have tested 44 subjects, two of vhich completed only Parts 1 and 2
(individual tests) of the experiment, lecaving wus wvitb the cosplete
test results of 42 subjects. The distclbution of 44 individual scores

on T and L within six rating categyories is given 1inpn Table 1, The



distribetion of 21

sub ject paicts is given 1In Tatle 2. The rating

allocated for a subject pair Is the average of thefr {ndividuval

ratiags.

Individual Resujts

mean No. of S. deviation

nnxina.nsggg__nseﬂ_l--nsga_L-_,nsgn_li__AQJI:LLz§.._539139&§---_2£_1§___._

1000-1599 1.88 1.29 .M 0.7} 8 2.07
1600-1799 J.25 2.60 5.93 0.40 12 - 2.19
1800~1999 4,01 u.64 0.65 -0.57 " 2.54
2000-2199 4.40 4,24 8.61 0.14 " 2.u45
ijer 2200-2399 7.00 8.50 15.50 -15.00 1 0.00
o 2800 ¢ -8,00 _3.00 11,90 -10,00 -1 0.00
Overall asean 4.6) 4.61 9.24 -1.09 uy
Table 1 Individual*s scores
Vigkis Rair Results
sean Fo. of S. deviation
Rating Range__Mean T__Mean_ L___Mean TS__10(T-L) /S___Svubiects _ of IS__ ...
BE  1000-1599 2.67 3.61 6.28 -3.14 3 0.77
U 1600-1799 3. 06 4.08 7.09 -1.09 9 2.35
1800-1999 6.30 4.8 11,14 u.90 ] 1.16
2000-2199 6.97 6.90 13.05 0.1u S 0.99
2200-2399 ~1.90  10.09 17,00 -30,00 -1 0.00
Overall mean 5.20 5.08 11.07 -5.04 21
Table 2 Pair's scores
Note 1 : Tvo subjects did not do the test io fairs, thus ve
can only 1include their individval test regults in
Table 1,
¥ote 2 : The nueber of sutjects in Table 2 refers to pairs.
Note ] : The statistical information list in this report is
Ject?




computed by the Pascal proyras (co VAI) and
STATCAK on NUSIC,
"Mean T" and "Nean L" scores in Tables ' and 2 are ovut of ten, and
“Mean TS" scores arte out of 20. The porportional deviation "(T-L) /S"
.(COIPUQQd to determine wvhether there are diffecrences betvean
i

performance on type T and type L positions for subjects) is wmultiplied

by 10 for scaling purfposes.

Inproveacnt Ileprovewment Improvenent
Rating range_____on T_(X)_____op L (%) ___ oo TS (F)
1000-1599 42,.22% 179.57% 98. 24X
1600-1799 -5.96¢% 50.76% 19.69%
1800-1999 57.01% 4.06% 28.71%
2000-2199 508.5u% 62.74% 60.50%
2200-2399 0.00% 17.65% 9.68%
Table 3 Percentage of fmprovesent vithin each rating category

Hlean Nean Bean

Bating_range ind. IS ______ _paic TIS_______ Iaproved IS
.1000-1599 J. 1?7 6.28 Jj. 1
.1600-1799 5.93 7.09 1. 17
1800-1999 8.65 11.1u 2.40
2000-2199 8.61 11.85 5.22
2200-2399 15.50 17.00 1.50

Table 4 Improvement of TS rncore vithin each rating category



The folloving thrcee btar charts lllustrate the average performance of
fndividuals and pairs in terss of T scores, L scores and TS scores
respectively. The height of the cross-hatched bar graph represents
the average of the pairs' scores within each of the six ratiag
categories. The height of the clear bar graph represents the average
of the iadividuwals® total scores within each ot the .six cating
categories.
ARALISIS OF VARIANCE FOR _THE REGRESSICH
e . o s

Begression apalysis (Individual_ scores) :

¥e choose rating to be the independent variable, and 4individaal's

scores to be the depeundeat variable.

ane Iatercept = -12.297217 teansa

Begressioa coefficient = 0.0107u

:‘:"‘;' Correlatioa coefficient = 0.7u4 _‘f""?"'f‘fii

Standard error of estimate = 2,524

-_SOURCE OF VARIATION D.F, 35U OF 5Q. _ HEAN 50, ~ EYAL!
Attridbutable to regression : 1 332,37 332.37 52.1
Deviation from regression : 42 267.55 6.37

Total = 43 599.92

Key : D.F. = degrees of freedcs

L]
-



¥e s5hall test the aull hypothesis that the true value of the
regression coeffficient 1is zero, or in other vords that there is no
celationship betveen rating ané the scores of individuals. 7The value
of the F(1,42) distcibution at the 992 confidence iontorval fia 4. 00.
Since the calculated F values exceeds the crltical F valve,

hat is P=52.17 >> 4.08, ve fall withiuv the 95% confidence latecval
that the regression coefficient {s greater than 0. 1hus, the aull

hypothesis that there is no relationship Letveen ratings and scores on

the test can be rejected.
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Regression Analysis_(Pair_scores) :

We choose to let the average rating of a pair of subjects to
be the independent vacliable, and palicrs® total scores to be

the dependent vaciable.

Inteccept = -16,243IN

Reqression coefticlent = 0.01u1}

Correlation coefficient = 0.0634

Standard ercoc of estimate = 2,201

_SODRCE _QF YARLATIOR DsEs suUn_OF 50, REAY 5C.  FYALUE
Attrihatable to regression : 1 210.18 210.18 43.39
Deviation from regression : 19 92.01 4.8y

Total = 20 302.19

Again vae shall test the null hypotheésis that the true value

of the regression coefficient is zero, suggesting that there
is no relationship betveen a pair's average rating and
performance., The value of the F(1,19) distribution at the
95% confidence interval is 4.3808. Since the calculated r
exceeds the critical P value, that is F=43.39 >> 4.3808, ve
fall vithin the 95% confidence {interval that the regression
coefficlent is greater than 0. Thus the null hypothesis can

be rejected.



RATING_¥5_ SCORES HMYPOINESIS

Prom the Bratko-Kopec experisent, ve composed Lty extrapolation a
rating-score table for this exjeriment. Given a rating category, one
could expect scores to fall vithin the canges fndicated in the

folloving table.

——__Rating______sScore (TS)_
1300 -~ 1599 0 -
1600 - 1799 5 -6
1800 - 1999 7-8
2000 - 2199 9 -12
2200 - 2399 13 -16
2400 17 -20

Table S lypothesis ratings vs scores

From the test results listed in Tables ' and 2, ve ccnstructed the
folloving table wvhich =<=hovs the effective corcresponding nuaber of
rating points pairs' scores improve over individuvals' scores vithin

each rating catagory.

; Rating Mean ieprov. Mean improvement
|-§é&A§QKl____iD_§£9££$ {15) in_Rating

1300 - 1599 2.5 -=> 5.5 1300 - 1599 --> 1€50
11600 - 1799 6.0 -=> 7.0 1600 - 1799 --> 1800
1800 - 1999 B.0 -->11.0 1800 - 1999 --> 2100
2000 - 2199  11.0 -->16.0 2000 - 2199 --> 2350
2200 - 2399  15.0 -->16.5 2200 - 2399 --> 2375 ¢

¢ This rating category had only one pair of subjects.

Jable 6 Effective paicrs improvesment in terms of rating.



Exasple: If the average rating of tvwo subjects falls screvhere iu the
1600 to 1799 range, then they are likely to performs like an 1800 rated

subject vhen working as a pair.

congclusions _qn_the Pairs_Experisepg

Based on the results of this Palirs Experiment, we can reliably
approximate how many rating gfoints a paicr of human chess plilyer‘_,,F,':".'_,{F
subjects wvwill gain over their 4individual rating pferformsance. Thenﬂﬁ.
improvement in rating perforsance fcr pairs vithin the flicrst rating
category ranges from 100 to as auch as 350 points, with an average
improvement approaching 200 points (Table 6, on previous page).

T \CERIE)
Discussions with cognitive gsychologists led to the suggestion that
our experiment may have included built-in bias. That is, pairs' scores
may have been superior to individuals' scores sisply because one.
seaber of the pair vas finding the correct move in each or nearly all
of the 20 scored test positions, and the other pair mesber would then
cosply wvith the first seaber's choice. Thus to determine vhether
paicrs' performances were likely to be a result of real cooperation or
sosething else, ve re-analyzed the ansvers of each pair meaber on the
fndividual test positions (the same position for each person) taking
the maximum (most credit given) tc fore a composite score. If these
"hypothetical palirs® scores” proved to be at least as high as the real

palrs' scores (see Appendix C) then the above experisental bias could



not be disproved.

tlovever, the further analysis of our data satisfactcrily discousts
such a bias. Given the apriori ;ropnhility that a pair vill scoce
higher than the higher individual score of that pair is 0.5, then the
conditional probability of our result, that palrs' scores were higher
than individuals' scores in 13 cut of 19 cases is cowmputed by
(10/20) s (¥3/19) = 0.73
. Which indicates that based on our data, cooperation is likely to occur

X X

at least 73% of the tipme.

In 10 out of 13 «cases vhere pairs® scores vwere higher than
individuals' scores (see Appendix C) the pairs' scores (P) wexe also
- higher than the maxioum of the ipdividual scores (nP). That is, we
o retraced through each pair mesber's performance on the individual
test, giving credit for the Ok'ed correct ansver to any fosition. The

1§ probability of this happening by chance |is derived from the

computation :

P(10) = ( 13 ) * (10/20)¢%10 * (10/20) **3
( 1)

vhich comes to 0.03, safely within good experimental conflidence

bounds.
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BESULTIS Or COHRUIEB CUXSS PROGRABS

rolloviag the 1983 World Computer Chess Chanpionshif ve sent tvo test
sets of 25 positions each, exactly those wvused the Palrs Experiment
described ahbove, to the 22 particifants. The test set which (vith the
exception of ) positions) vas ldentical to the Hratko-Kcpec experiment
was labelled "0ld rositions” while the other set vas labaelled " New
positions". The results of 8 computer chess prograss oun the Old and
Tew Positions are given in Table 7. For each test set tbhe coluan
headed "SCOREY represents the taotal score of the programss froa a
waxinuoa of 25. Coluans 1T and LL represent scores on tactical amnd
lever positions respectively and the sua of these comprises the SCORE.
Yhe coluam "S" represents the total score on the last 20 positions of
the test wvhich way be used for purposes of coagarison vith husman

results, <since for humans the first five positions vere considered as

= prectice eonly. The coluan "T" represents scores on 10 tactical

positions and the coluan "L" represents scores on 10 lever positions.
The sua of colusns "T" and "“L" cosprises column "S", The 8 prograss
1isted (vith the exception of ANIT and BELLE) are nev to the original
Bratko-Kopec test (ibid.). It is notevorthy that all the prograss,
teq-tileﬁs of their stipulated rating, score relatively highly vhen
cospared with husans (Table ). nost probably these scores do not
represent true bratko-Kopec test scores, but rather the result of its
mae at a tratning set. The colusn labelled 12 ¢ (T-L)/S (the

prepecrtional deviation) indicates a unanimous tendency for coaputer



programs to score better on T positions than on L positions (ibld.

p6u) .

Scores on the “"Nev Positions™ are rather similar in distribution to
those'on the original Dratko-Kogec test and generally correspond to
rating, particularly vithin rating categories. On this test set the
domination of T over L 1is not at all as evident ac in the eaclier
test, although the general trend is still appacreat in the coluen 12 ¢
(1-L)/S. This way partially be a result of the Ffositions selected.
Based upon the opinions of a nusber of subjects it is likely that the
 "New" tactical positions selected vere not as clear and distinct froa

the "New" lever positions as those in the "0ld Positicns".

Partial ’credit focr 2nd, 3cd, ahd 4th choices wvas ottained aeaither
directly fros the progras's cutput at the end of tvo sinutes of
“think® time, or from output of the "Prefercred MNove"™ after different
periods of time, e.g. 3 wminutes, 30 seconds, and 1 minute for 2nd,
3rd, and 4th choices respectively. Although most gfrograms'points
scored on the test are derived from preferred moves after tvo ainutes
of thought, it vould bhave been sore favourable for the experiment that

all prograas derive thelr further choices by the same method.

-—




CONBUTER RESULIZ TABLE 1

QLD POSITIONS Besults of cosputer yrograms on the 25 0ld rPositions (22

veee from the orliginal Dratko-Kopec test, 3 added) aad 2% bew

Positlons. Score is basad on a wmaxiaum of 25, IT and LL are

sant ' BATING  3CORE 1T 1L 3 1 L 19#(I=L) 45 based on a maximum of 13 and 12 respectively, while S is
1. CONST'N () 1816 12.00 8.00  4.00  9.00 6.00  3.00 ¢3.3) based on a maxisum of 20 (for purposes of cosparisoa with

human results) with T and L both out of a saxisam of 0

2. oEBE  (S) 1885  13.00 10.00 3.00 9.00 7.00 2.00 +5.56 sty
3. PATSOC (M) 129%  13.00 11.00 2.00 10.60 8.00 2.00 +6.00 ey )
w. AMIT (M) 1660 13.17  6.83  6.33 10.67 5.33  5.33  +0.00 P s an E eaineranbose hardvace.
5. BODBY (M) 1186  16.00 7.00 7.00 11.00 6.0C 5.00 +0.93 e on " hus on 1RS-80.
. 6. PNOEWIX (m) 1780 1833 7.00  7.33 11.83  6.0C 5.83  +0.14
7. 4D¥*3.0 (S) 1900  17.00 9.00 8.00 13.50 6.00 5.50 +1.85
8. BELLE  (5) 2200  18.25 11.00 7.25 14.25 9.00 5.25 ¢2.63
9. WERLIN (M) 1791  18.50 11.50 7.00 16.00 10.00 6.00 +2.50

NEY ROSITIONS

[ <X LIS t
¥cce
RARE BATING SCQRE II LL H] 1 % 10#(T-L) £S
L )
Vieu3h 1. SPINKS 8.0 1000 4.00 2.00 2.00 8.00 2.00 2.00 +0.00 '
2. CONST'N 1816 7.08 5.75 1.33 6.83 5.50 1.313 +6.09
J. Boser 1186 7.50 4.00 3.50 5.50 3.00 2.50 +0.91
§. PATSOC 1291 8.00 4.00 4.00 7.00 8.00 3.00 . +1.4)
5. AVIT 1660 9.17 5.83 3.3) 7.83 5.50 2.3) +4.05
6. ADY* 3.0 1900 9.8] 5.33 4.50 8.00 4.50 3.50 +1.25

7. PROENIX 1780 n.w 6.00 5.17 9.17 8.00 5.17 -1.28

8. BEBE 1885 12.00 7.00 5.00 10.00 5.00 5.00 +0.00
9. BERLIN 1791 12.33 5.33 7.00 110.00 5.00 5.00 +0.00
10. BELLE 2200 17.92 10.13 7.58 13.67 7.3) 6.3) +0.7)

- 19 -
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Relationship $o Cosputer fcrforsapce Qvex Time

In the Introduction part of this raport, wo mentioned that there are
tvo wethods to increase the coaputation pover, nasely: (a) by
esploying smore processors or (b) by svitching to a sore poverful
processor. 1o thls project we have investigated the performance of
humam chess players vorking in pairs as cospaced to a dwal grocessor

computer systean,

ve predicted that computer chess programs will isprove their
pecforaance on tactical positions {if given more tize. sSince formal
lever positlons are considered to require specific chess knovledge,
more time vwould not do such to enhance the performance of cosputer
programss on them. We note that the tranching factor jincreases more
rapldly as the search gets deeper (bigger search tree). Therefore, ve
cannot expoct the strength of computer chess programes tc he doubled as
the given time {s doubled. On the other hand, human chess players are
not sble to performa strictly corresponding linearly deeper search

vhea glivea more time.



IIDE SEQUINCE EXPERIAENT

| QbJective

t

:

The purpose of this experiment is to obtain data vhich eight give soae
insight as to hov the performance of husans on sets of probles chess
positions varies with tise. The husans' performance is also coapared
on the basis of rating. The performance cf computer cbess prograss on
the same test sets over different time allocations is evaluated. The
effect of eaploying twvo or more cosputer processors at the same time
to attempt to solve these problem positions 1is also considered and

{splewented.

Design of the Experjment

A series of six test sets was designed and coaprised by three practice
positions at two minutes each, four test sets of 10 gfositions each
devised for )0 seconds, one sinute, tvo msinutes, and four sinutes of
solutfon tiwe, and a test set of S vppositions at eight minutes of
‘solution time each. Thus, the complete experisental sequance
consists of 4B positions which vhen administered with a fifteen sinute
break perlod, requires Just over tvo hours. The test sets vero
adeinistered In a predetermined, not strictly increasing or decreasing

sequential time order vhich varied with each group of subjects tasted,



e3v

e.g. the last group of six subjects vere tested Ln the oarder practice
positions, four asinutes, tvo wsinutes, fifteen wminute break, thirty
seconds, one ainute, and eight minutes. A total cf 18 subjects vith
Quebec Chess Federatlon ratings ranging betveen 1453 and 2358 (1 rated
below 1600, ﬁ' rated betveen 1600 and 2000, 7 cated tetveen 2000 and

2200, and 1 rated over 2300).

Results of the Expegrimept

The ratings, scores on each test, and total scores (cut of a saximua
of 45) of each subject are given in Table 8. The data for these
subjects when broken down ianto two groups, nasely those rated
1600-1999 (9 subjects) and those rated 2000-2199 (7 =<ubjects) shows
one significant trend; that is, on the U-minute and B-minute test sets
the subjects rated 2000-2199 scored 21.3% and 17.0%, respectively,
above the subjects rated 1600-1999, vhile on the 30-second, 1-minute,
and 2-minute test sets the scores of the twvo groups differed by less
than 5% (see Table 9)._; This result suggests that the stronger
chessplayers dlstlnquls; themselves over the intermediate ones vhen
glven longer periods of time to solve their problem positions. That
ia, vith more tiwe they can develop the deep understanding of a
problem position vhich 1is necessary to solve it. Cn the other hand,
vhen given the shorter time test sets (30 seconds, one asinute, tvo
sinutes) their performance is rather sieilar tc that of the

intermediate players. 1his result, it further substantiated, |is



rather in line vith the findings of Chase and Simon (1973).
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TLBE SEQUENCE EXRERINENT

SCORES

MARE BATING P JQ SEC 1 HIN 2 uI

3y (1) (10) (10)

1. Daony Vezeawn 145) €.0 2.50 0.50 4.00
2. Raxime Chaavet 1636 0.0 4.00 5.00 J.83)
3. Dave Dachoeay 1793 0.0 4.50 7.00 4,%0
8. Richel Barre 1605 0.0 2.00 5.50 3.50
S. louls Nocin 1833 0.0 3.00 6.00 4.50
6. fugh Drodie 1900 0.5 &.50 S5.75 3.11
7. andy fletchec 1901 0.0 .00 5.50 3.00
8. Jean Desforges 1986 0.0 S5.83 2.50 4.8)
9. Fravk Vang 19866 1.0 J3.33) 4.75 4,50

10. Jean-Francois Mactinez 1990 1.0 5.00 5.00 5.00

11. Cuy Roy 2050 0.5 &4.50 S5.00 5.€3
12. Steve Doltnc 2086‘ 0.0 4.00 S5.00 3.50
13. Luls Jose Llvarez 2041 1.0 2.00 2.75 5.50
18, Damjel Roussean 2105 1.0 4.25 S5.67 3.67
15. Cabor lLogrenx 2108 0.5 5.00 5.50 2.00
16, 2uthony Ibrahis 2113 0.5 5.00 5.50 1.3
17. Nenaed Radeaw 2120 2.0 5.00 9.00 3.°%0
18. Casille Coudari 2358 1.0 8.50 6.67 7.00
IaBLE 8

+ Ratings indicated are Cuebec Chess Federation (FQF).
e patimg last published in 1976.

e
)




Table 9.

TIME SEQUENCE EXPERIMENT

AVERAGCE RESULTS FOR INDIVIDUALS

RATING JO secs (10 max) 1 afn (10 max) 2 ain (10 max) 4 min (10 max) 8 min (5 max) Tocal (495 =max)
UNCE Ave. Ave, Ave, Y Ave, Ave. Ave. Ave, Ave. Ave. Ave, Ave, Ave.
) Score 2 Score P4 Score b4 Score b4 Score b4 Score 2
(Novice)
<1600 2.50 25.0 0.50 5.0 4.00 40.0 0.50 5.0 2.00 40.0 9.50 21.11,
L sudject
tiatermediate)
1500-1999 4.02 40.2 5.22 52.2 4,11 41.1 .57 25.7 2.47 49.4 18.39 40.90
3 subjectd
(scrong)
2000-2199 4.25 42.5 5.49 54.9 3.62 36.2 4.70 47.0 J.32 §6.4 21.38 ‘7.5
7 subjecci
(Mascer) .
»2200 4.50 45.0 6.67 66.7 7.00 70.0 2.50 25.0 5.00 100.0 25.67 57.04
l subjece
Overall 31.82 38.2 4.47 44,7 4.68 46.8 2.57 25.7 l.20 §4.0 18.78 ¢1.73
Averages
Yeccenc
score Change
{rom
_lnagermediate
co 2.1 2.7 - 4.9 21.3 17.0 §-6
Nirong
AVERACE {mprovement {n SCORE per 100 racing points: 1.39
C
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NASTER_SUEET
JI_TACTICAL (T) POSITIONS (Additjonal)

IXeE ___ _PLAYERS ______________EEST HOVE ___SQUEBCE SLDE_TQ_novi
T t1. Kopec - N. Oclpoff€ Qxdu Pan Aner Intcol.74 (%)
T 12. NcKay - Kopec ...Nxf3+ CPUI F.72 ° (8)
t 1). Kmoch - Van Scheltinga Kh) BCE Diag S5 (V)
T 18, Kopec - HcKay h7 CCeHI E.€2 1980 (%)
A T 15. Jansa - Dilek Nai o0 075 - (¥)
T 16. Kollberqg - Jansa e-eRXE2 TN 029 (B)
T 17. Ree - Jansa I o TN 03] {B)
T 18. Hort - Ribll Kg2 TBA 196 (v)
T 19. Hort - Duckstein Baé BN 378 (¥)
A T 20. Kopec - Wagner Oxf5/RE6 7 Brd. Blafld U.Ill *79(N)
T 2%, Portisch - Huebner -..Nels Baest Gawes P.130, G4 (B)
T 22. Alekhine - Lasker NES ¢ 4THM P.31V hefore 25. NES + (¥)
ﬁﬁ%i T 2). Bogolyubov - Alekhine -+ bl 8TH P.40 before 29...bu4 (B)
X 28, Vasilchuk - Bobolovitch Nhé6 Pachman D27 (v)
T 25. Weeden - Kleboe Bxf6 CPHI E.55 (v)
T 26. Kopec - C. HcNab Bb6 + " CPHI p. 167 (v)
T 27. Hort - ¥Wade «ee Kgti T™bn ¢170 (B)
T 28. Alekhine - volf Qe3l NTH ¥)
- T 29. Dessor - llort ees kS TBN 849 (D)
¥ 30. Andercson - fortisch LY B.G. p. 100 (¥)
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T = Tactical position . L = Lever position

cenl = “The Chessplayer's Home laprovesent Coucrse”
pyil = "The Oest Move"
nTH = "djeet The Nasters"

sQurce Author(s)
1. The_pBest Hove Vliastisll Hort € vlastiail Jansa
2. dodern Chess_Tactics Ludek Pachaan
J. Heet_the pastecs #ax Euve
4. The Chessplayec's _Howe Improveaent

course Kopec et, al (Pergamson Press,

forthcoming)
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