Analysis of the 2006-2007 Chess Scotland records.

After analysis of the original 35,644 records received, it was suggested that 

1. The Allegro games and Main games should be treated separately.

2. Those games involving players who had grades involving the 200up procedure should be excluded.

Subsequently 2 files with 30,453   “main” records and 5191 Allegro records were received and analysed – giving the same total of 35,644 records.

Main file

Table 1 shows a summary analysis of the 30,453 “main” records by categories.

The categories were 

1. Both players were graded or both players were not graded

2. Neither player has a 200up grading or either one or both players had a 200up grading.

Of the 30,453 games recorded only 13,981 were between players where the grades of both players were known. Of these 12,306 did not involve a player with a 200up grading. 1675 involved either 1 or 2 200up players.

Excluding games with “other” results  (which were not a win, loss or draw) there were 13,295 games between 2 graded players. Of these 11,686 did not involve 200up players and 1609 involved 1 or 2 200up players. 

The main analyses considered in this report were of these 13,295 games out of the over 30,000 records

Table 2 shows a frequency table of the number of games by grade of player A. This table shows that the average grade for player A was 1237 but for games involving 200up players the average was 756, and for games where no 200up player was involved the average was 1303.

These results are illustrated in Graphs 1,2 and 3. 

Graph 1 shows that the distribution of grades of Player A for all 13,295 games. This distribution is bi-modal with a group of grades from about 200 to 1000 with a mode at about 450 merging in with the greater mass of grades from about 1000 to about 2400 with a mode at about 1550.

Graph 2 shows the distribution for the non-200up players, which is as expected, very similar to Graph 1 for all players 

Graph 3 shows the distribution for the games involving 200up players. Although this is again a bi-modal distribution most of these games were involving players in the 200 to 1000 range with a mode at about 550 and with a much smaller number above 1000 with mode at about 1650.

 Table 3 shows the frequency distribution of game result by grade difference (Grade of Player A – Grade of player B) for all 11686 games (where both gradings are known and there are no 200up players). 

These distributions are illustrated in Graph 4.This graph shows that all 4 distributions - all, A wins, B wins and drawn games are approximately “normal” with average near to zero but all significantly above zero. This is perhaps unexpected but there is probably some simple administrative reason for this.

The overall spread of these distributions is quite large with almost 10% of games between players with grades differing by more than 400.

Graph 5 shows the percentage of drawn games against grade difference (greater than 0). This shows that the percentage of drawn games decreases with increasing difference between players. With small grade difference the percentage of drawn games is about 23% but falls to about 10% when the grade difference is about 400 and falls even further at greater grade differences. From Table 1 the overall average percentage of draws is 18% (2390 out of 13,295).

The figures of Table 3 can be used to estimate the relationship between difference in grade and probability of winning, ignoring draws. To illustrate the method consider the following extracts from the Table 3.

	Grade Difference

A-B
	Grade Difference

Mid point
	All
	A win
	B win
	Drawn
	Number

Not drawn

	-25
	-50
	621
	227
	258
	136
	485

	75
	50
	1179
	540
	363
	276
	903


The A-B grade differences here in column one are in fact –75 up to –25 and 25 up to 75.

Ignoring the draws, the figures show:

	Grade Difference

A-B
	A win
	Number

of games
	Ratio A

Wins
	Grade

Difference

B-A
	B win
	Number

of

games
	Ratio B

Wins



	-75 to-25
	227
	485
	227/485
	25 to 75
	258
	485
	258/485

	25 to75
	540
	903
	540/903
	-75 to -25
	363
	903
	363/ 903


Thus each line of the table gives a probability of winning in 2 complimentary intervals one for the A results and one for the B results.

These can be combined to give 

	Grade Difference


	Ratio

from

A wins
	Ratio

From

B wins
	Combined

Ratio
	Combined

Ratio
	% Wins

	-75 to-25
	227/485
	363/903
	(227+363)/(485+903)
	590/1388
	42.50%

	25 to75
	540/903
	258/485
	(540+258)/(903+485)
	798/1388
	57.5%


Note that these two percentages add to 100. With complimentary class intervals this will always be the case. (i.e. class intervals a to b and –b to –a)

The central class interval is a special case.

	Grade Difference

A-B
	Grade Difference

Mid point
	All
	A win
	B win
	Drawn
	Number

Not drawn

	-25 to +25
	0
	881
	340
	337
	204
	677


Ignoring the drawn games 

	Grade Difference

A-B
	A win
	Number

games
	Ratio A

Wins
	Grade

Difference

B-A
	B win
	Number

games
	Ratio B

Wins



	-25 to-25
	340
	677
	340/677
	-25 to 25
	337
	677
	258/677


	Grade Difference


	Ratio

from

A wins
	Ratio

From

B wins
	Combined

Ratio
	Combined

Ratio
	% Wins

	-25 to-25
	340/677
	337/677
	(340+337)/(677+677)
	677/1354
	50%


It is clear that when the class interval is centred on 0 the percentage of wins will always, as in this example, give an average 50%

Using the methods given above, Table 4 summarises the percentage of wins for the main games against the mid point of the grade differences. The following table shows a few lines extracted from Table 4.

	Grade Difference
	% Wins
	CS Table

	-400
	12.4
	8.2

	-200
	26.8
	24.3

	0
	50
	50

	200
	73.2
	75.7

	400
	87.6
	91.8


This extract shows, as explained above, the grade difference 0 corresponds to a 50% chance of winning. Also complimentary grade differences always add to 100%. E.g. The grade difference –200 has a probability of 26.8% and the grade difference +200 has a probability of winning of 73.2%. These two complimentary intervals have a total 100% 

 The third column of Table 4 shows the Chess Scotland table of values for expected % wins against grade difference (from –400 to +400 grade difference). 

The last column of Table 4 extends the CS table to +/- 800 using the ELO formula. The figures are illustrated in Graph 7

The ELO values (Probability=1/(1+10G/400)) are the same as Chess Scotland values for grade differences between  –400 and +400. Table 4 shows the ELO values between grade differences 

of  –800 to +800.

Graphs 6 and 7 show good agreement between the calculated percentage of won games against grade difference and the CS/ELO figures at least for the grade differences up to about 150.

Beyond 150 the graphs drift apart and for almost all group intervals the percentage of wins is less than the CS figures and beyond 400 less than ELO values.

The accuracy of the estimates is poorer with higher grade differences because the number of games involved is lower. 

Because of the symmetry of the percentage wins and the CS table and ELO values it is only necessary to consider the positive grade differences. 

Graph 8 shows the calculated percentage of wins against grade difference compared with CS/ELO values together with an estimate of the accuracy of the estimate. This shows clearly that the differences between observed and expected are significant for most values of grade difference beyond about 150. For grade differences beyond about 600 the accuracy of the estimate is quite low because the number of games involved is relatively low – less than ~100.

Even though individual differences may not be significant the trend in values is clearly consistently different over this range of values.

Allegro file.

Table 5 shows a summary of the 5191 Allegro records similar to Table 1 for the main results. 

Of the 5191games recorded only 3780 were between players where the grades of both players were known. Of these 3397 did not involve a player with a 200up grading. 383 involved either 1 or 2 200up players.

Excluding games with “other” results  (which were not a win, loss or draw) there were 3674 games between 2 graded players. Of these 3292 did not involve 200up players and 382 involved 1 or 2 200up players. 

Table 6 shows a frequency table of the number of games by grade of player A. This table shows that the average grade for player A was 1398 but for games involving 200up players the average was 1134, and for games where no 200up player was involved the average was 1429.

These results are illustrated in Graphs 9, 10 and 11.

All three graphs show bimodal distributions as for the main games.

Table 7 shows the frequency distribution of game result by grade difference (Grade of Player A – Grade of player B) for all 3292 allegro games (where both gradings are known and there are no 200up players). 

These distributions are illustrated in Graph 12.This graph shows that all 4 distributions - all, A wins, B wins and drawn games are approximately “normal” with averages significantly above zero. The overall spread of these distributions is much larger than for the main results with about 35% of games between players with grades differing by more than 400.

Graph 13 shows the percentage of drawn games against grade difference (greater than 0). This shows that the percentage of drawn games decreases with increasing difference between players. With small grade difference the percentage of drawn games is about 20% but falls to about 10% when the grade difference is about 400 and falls even further at greater grade differences. This is very similar to the trend for the main results. From Table 7 the overall average percentage of draws is about 11% (363 out of 3292 allegro games)., very much less than for the main results

The figures of Table 7 can be used to estimate the relationship between difference in grade and probability of winning, ignoring draws, using the methods given for the main games

Table 8 summarises the percentage of wins for the main games against the mid point of the grade differences. The following table shows a few lines extracted from Table 8

	Grade Difference
	% Wins
	CS Table

	-400
	21.8
	8.2

	-200
	26.4
	24.3

	0
	50
	50

	200
	73.6
	75.7

	400
	78.2
	91.8


The last column of Table 8 extends the CS table to +/- 800 using the ELO formula. The figures are illustrated in Graph 14

Graphs 14 and 15 show good agreement between the calculated percentage of won games against grade difference and the CS/ELO figures at least for the grade differences up to about 150.

Beyond 150 the graphs drift apart and for almost all group intervals the percentage of wins is less than the CS figures and beyond 400 less than ELO values.

The accuracy of the estimates is poorer with higher grade differences because the number of games involved is lower. 

Because of the symmetry of the percentage wins and the CS table and ELO values it is only necessary to consider the positive grade differences. Graph 16 shows that while both main and allegro games show excellent agreement with the CS table from grade difference zero to grade difference 150 both show large and significant differences for larger grade differences 

This graph shows the excellent agreement between actual percentage of wins against grade difference with the CS table for grading differences up to 150 for both main games and Allegro games. I conclude from this that the grading calculations are working excellently. This is not to say improvements are not possible but the present methods work well. 

However the discrepencies for larger grade differences are I believe not due to errors in the method of calculation but to the assumption that the ELO curve is valid.  They are of roughly the right shape but should be amended. It should be noted that the accuracy of the curves decrease as the grade differences increases, but the fact that with one exception, all the points for the main grade calculation are below the ELO curve for grade differences above about 150 and similarly the allegro line, which is much less accurate because there are fewer games involved, is in nearly every value below the main grade curve. 
The ELO curve has only one parameter. Graph 17 shows the curve for a range of values of this parameter from 200 to 600. For all values of the parameter the curve goes through the  point corresponding to grade difference 0  corresponding to a 50 % chance of winning.   The value of the parameter determines how spread out the grades of players will be, but cannot be made to follow the shape of these two sets of results. 

`

Appendix

Table 1
	Main Games

	Result
	2 graded players
	Not 2 graded players

	
	No 200up
	200up
	All
	No 200up
	200up
	All
	All

	0
	3717
	571
	4288
	5547
	334
	5881
	10169

	1
	5781
	836
	6617
	6013
	563
	6576
	13193

	=
	2188
	202
	2390
	1229
	64
	1293
	3683

	Result 0/1
	9498
	1407
	10905
	11560
	897
	12457
	23362

	Result 0/1/=
	11686
	1609
	13295
	12789
	961
	13750
	27045

	-
	571
	62
	633
	2607
	71
	2678
	3311

	D
	
	
	
	1
	
	1
	1

	L
	22
	1
	23
	14
	
	14
	37

	V
	5
	1
	6
	6
	
	6
	12

	W
	22
	2
	24
	21
	2
	23
	47

	Other result
	620
	66
	686
	2649
	73
	2722
	3408

	Total
	12306
	1675
	13981
	15438
	1034
	16472
	30453


	Grade

Player A
	No 200up

players
	200up

players
	All

	Up to 100
	3
	0
	3

	-200
	279
	165
	444

	-300
	375
	145
	520

	-400
	472
	139
	611

	-500
	581
	200
	781

	-600
	488
	218
	706

	-700
	364
	108
	472

	-800
	317
	99
	416

	-900
	198
	25
	223

	-1000
	142
	35
	177

	-1100
	322
	40
	362

	-1200
	400
	17
	417

	-1300
	637
	83
	720

	-1400
	611
	35
	646

	-1500
	1052
	62
	1114

	-1600
	1319
	76
	1395

	-1700
	1211
	91
	1302

	-1800
	817
	47
	864

	-1900
	884
	22
	906

	-2000
	369
	1
	370

	-2100
	243
	1
	244

	-2200
	251
	0
	251

	-2300
	163
	0
	163

	-2400
	142
	0
	142

	2500
	46
	0
	46

	
	
	
	

	Total games
	11686
	1609
	13295

	Average Grade
	1303
	756
	1237


Table 2
	Grade Difference

A-B
	Grade Difference

Mid point
	All
	A win
	B win
	Drawn
	Number

Not drawn

	Up to -1025
	
	14
	0
	13
	1
	13

	 -975
	-1000
	5
	0
	4
	1
	4

	-925
	-950
	7
	0
	7
	0
	7

	-875
	-900
	5
	0
	5
	0
	5

	-825
	-850
	10
	0
	10
	0
	10

	-775
	-800
	14
	2
	12
	0
	14

	-725
	-750
	17
	1
	16
	0
	17

	-675
	-700
	17
	2
	15
	0
	17

	-625
	-650
	26
	0
	22
	4
	22

	-575
	-600
	37
	3
	33
	1
	36

	-525
	-550
	46
	2
	40
	4
	42

	-475
	-500
	55
	6
	44
	5
	50

	-425
	-450
	80
	5
	72
	3
	77

	-375
	-400
	134
	16
	107
	11
	123

	-325
	-350
	152
	24
	108
	20
	132

	-275
	-300
	197
	31
	143
	23
	174

	-225
	-250
	259
	43
	179
	37
	222

	-175
	-200
	318
	74
	202
	42
	276

	-125
	-150
	458
	111
	243
	104
	354

	-75
	-100
	536
	170
	239
	127
	409

	-25
	-50
	621
	227
	258
	136
	485

	25
	0
	881
	340
	337
	204
	677

	75
	50
	1179
	540
	363
	276
	903

	125
	100
	1302
	618
	346
	338
	964

	175
	150
	1263
	718
	288
	257
	1006

	225
	200
	1017
	604
	221
	192
	825

	275
	250
	830
	544
	145
	141
	689

	325
	300
	609
	422
	89
	98
	511

	375
	350
	479
	354
	67
	58
	421

	425
	400
	337
	261
	36
	40
	297

	475
	450
	226
	172
	23
	31
	195

	525
	500
	158
	135
	13
	10
	148

	575
	550
	121
	103
	6
	12
	109

	625
	600
	93
	80
	7
	6
	87

	675
	650
	44
	39
	1
	4
	40

	725
	700
	34
	30
	2
	2
	32

	775
	750
	33
	33
	0
	0
	33

	825
	800
	23
	23
	0
	0
	23

	875
	850
	16
	16
	0
	0
	16

	925
	900
	8
	8
	0
	0
	8

	975
	950
	13
	12
	1
	0
	13

	1025
	1000
	3
	3
	0
	0
	3

	Over 1025
	
	9
	9
	0
	0
	9

	Total
	
	11686
	5781
	3717
	2188
	9498


Table 3
(Note: In this table the grade difference in column one shows the upper limit of the grade interval except for the last row.) 

. 

	Grade Difference

Mid Point
	Percentage

Wins
	CS table


	ELO

Formula

	-800
	5.4
	
	1.0

	-750
	2.0
	
	1.3

	-700
	8.2
	
	1.7

	-650
	1.6
	
	2.3

	-600
	8.1
	
	3.1

	-550
	5.3
	
	4.0

	-500
	9.6
	
	5.3

	-450
	10.3
	
	7.0

	-400
	12.4
	8.2
	8.2

	-350
	16.5
	11.2
	11.2

	-300
	17.5
	14.9
	14.9

	-250
	20.6
	19.2
	19.2

	-200
	26.8
	24.3
	24.3

	-150
	29.3
	30.1
	30.1

	-100
	37.6
	36.4
	36.4

	-50
	42.5
	43.0
	43.0

	0
	50.0
	50.0
	50.0

	50
	57.5
	57.0
	57.0

	100
	62.4
	63.6
	63.6

	150
	70.7
	69.9
	69.9

	200
	73.2
	75.7
	75.7

	250
	79.4
	80.8
	80.8

	300
	82.5
	85.1
	85.1

	350
	83.5
	88.8
	88.8

	400
	87.6
	91.8
	91.8

	450
	89.7
	
	93.0

	500
	90.4
	
	94.7

	550
	94.7
	
	96.0

	600
	91.9
	
	96.9

	650
	98.4
	
	97.7

	700
	91.8
	
	98.3

	750
	98.0
	
	98.7

	800
	94.6
	
	99.0


Table 4
Table 5
	Allegro Games

	Result
	2 graded players
	Not 2 graded players

	
	No 200up
	200up
	All
	No 200up
	200up
	All
	All

	0
	1011
	105
	1116
	574
	30
	604
	1720

	1
	1918
	234
	2152
	520
	42
	562
	2714

	=
	363
	43
	406
	67
	2
	69
	475

	Result 0/1
	2929
	339
	3268
	1094
	72
	1166
	4434

	Result 0/1/=
	3292
	382
	3674
	1161
	74
	1235
	4909

	-
	50
	
	50
	53
	
	53
	103

	D
	3
	
	3
	1
	
	1
	4

	L
	11
	
	11
	1
	
	1
	12

	V
	34
	1
	35
	119
	
	119
	154

	W
	7
	
	7
	2
	
	2
	9

	Other result
	105
	1
	106
	176
	0
	176
	282

	Total
	3397
	383
	3780
	1337
	74
	1411
	5191


Table 6
	Allegro Games

	Grade

Player A
	No 200up

players
	200up

players
	All

	Up to100
	0
	0
	0

	200
	24
	0
	24

	300
	17
	3
	20

	400
	79
	11
	90

	500
	71
	17
	88

	600
	39
	33
	72

	700
	110
	10
	120

	800
	152
	52
	204

	900
	65
	8
	73

	1000
	70
	12
	82

	1100
	79
	9
	88

	1200
	157
	14
	171

	1300
	261
	80
	341

	1400
	211
	19
	230

	1500
	382
	40
	422

	1600
	345
	17
	362

	1700
	265
	13
	278

	1800
	259
	23
	282

	1900
	213
	6
	219

	2000
	124
	6
	130

	2100
	121
	6
	127

	2200
	44
	1
	45

	2300
	67
	1
	68

	2400
	109
	1
	110

	2500
	22
	0
	22

	2600
	6
	0
	6

	Total
	3292
	382
	3674

	Average Grade
	1429
	1134
	1398


Table 7
	Allegro

	Grade Difference

A-B
	Grade Difference

Mid point
	All
	A win
	B win
	Drawn
	Number

Not drawn

	Up to -1025
	
	0
	0
	0
	0
	0

	-975
	-1000
	24
	0
	24
	0
	24

	-925
	-950
	5
	0
	5
	0
	5

	-875
	-900
	4
	0
	4
	0
	4

	-825
	-850
	5
	0
	5
	0
	5

	-775
	-800
	11
	0
	11
	0
	11

	-725
	-750
	9
	1
	8
	0
	9

	-675
	-700
	16
	2
	14
	0
	16

	-625
	-650
	8
	1
	7
	0
	8

	-575
	-600
	10
	2
	8
	0
	10

	-525
	-550
	18
	0
	17
	1
	17

	-475
	-500
	37
	4
	30
	3
	34

	-425
	-450
	29
	3
	25
	1
	28

	-375
	-400
	18
	3
	11
	4
	14

	-325
	-350
	49
	14
	31
	4
	45

	-275
	-300
	33
	5
	25
	3
	30

	-225
	-250
	73
	15
	50
	8
	65

	-175
	-200
	72
	16
	54
	2
	70

	-125
	-150
	59
	12
	36
	11
	48

	-75
	-100
	88
	23
	52
	13
	75

	-25
	-50
	118
	52
	50
	16
	102

	25
	0
	152
	70
	54
	28
	124

	75
	50
	180
	90
	64
	26
	154

	125
	100
	215
	111
	70
	34
	181

	175
	150
	259
	148
	66
	45
	214

	225
	200
	251
	155
	59
	37
	214

	275
	250
	237
	149
	62
	26
	211

	325
	300
	208
	143
	43
	22
	186

	375
	350
	157
	115
	25
	17
	140

	425
	400
	161
	111
	31
	19
	142

	475
	450
	127
	100
	16
	11
	116

	525
	500
	120
	100
	15
	5
	115

	575
	550
	102
	89
	8
	5
	97

	625
	600
	98
	86
	5
	7
	91

	675
	650
	67
	57
	6
	4
	63

	725
	700
	52
	43
	5
	4
	48

	775
	750
	47
	39
	5
	3
	44

	825
	800
	43
	37
	5
	1
	42

	875
	850
	31
	27
	4
	0
	31

	925
	900
	32
	30
	0
	2
	30

	975
	950
	20
	20
	0
	0
	20

	1025
	1000
	47
	45
	1
	1
	46

	Over 1025
	
	
	
	
	
	

	Total
	
	3292
	1918
	1011
	363
	2929


(Note: In this table the grade difference in column one shows the upper limit of the grade interval except for the last row.) 

	Allegro

	Grade Difference

Mid point
	Percentage

Wins
	CS table


	ELO

Formula

	-800
	9.4
	
	1.0

	-750
	11.3
	
	1.3

	-700
	10.9
	
	1.7

	-650
	9.9
	
	2.3

	-600
	6.9
	
	3.1

	-550
	7.0
	
	4.0

	-500
	12.8
	
	5.3

	-450
	13.2
	
	7.0

	-400
	21.8
	8.2
	8.2

	-350
	21.1
	11.2
	11.2

	-300
	22.2
	14.9
	14.9

	-250
	27.9
	19.2
	19.2

	-200
	26.4
	24.3
	24.3

	-150
	29.8
	30.1
	30.1

	-100
	36.3
	36.4
	36.4

	-50
	45.3
	43.0
	43.0

	0
	50.0
	50.0
	50.0

	50
	54.7
	57.0
	57.0

	100
	63.7
	63.6
	63.6

	150
	70.2
	69.9
	69.9

	200
	73.6
	75.7
	75.7

	250
	72.1
	80.8
	80.8

	300
	77.8
	85.1
	85.1

	350
	78.9
	88.8
	88.8

	400
	78.2
	91.8
	91.8

	450
	86.8
	
	93.0

	500
	87.2
	
	94.7

	550
	93.0
	
	96.0

	600
	93.1
	
	96.9

	650
	90.1
	
	97.7

	700
	89.1
	
	98.3

	750
	88.7
	
	98.7

	800
	90.6
	
	99.0
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Graph 4

Graph 5
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Graph 6
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 3292 Allegro games No 200up

0

100

200

300

400

0 200 400 600 800 1000 120014001600 18002000 22002400

Grade 

Number of games


Graph 7

[image: image8.emf]Estimate of %wins/Games +/- 2 Standard Errors
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[image: image9.emf]Game results by Grade difference

No 200up Players 11,686 games

0

200

400

600

800

1000

1200

1400

-800 -600 -400 -200 0 200 400 600 800

Grade Difference (A - B)

Number of Games

No 200up

Drawn games

B win

A win

[image: image10.emf]Distribution of grades

 382 Allegro 200up games

0

20

40

60

80

100

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Grade

Number of games

[image: image11.emf]Estimate of %wins/Games +/- 2 Standard Errors
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Graph 13

[image: image13.emf]Estimate of % wins and CS table v Grade difference 
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Graph 14
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Graph 15
[image: image15.emf]Estimate of %wins and ELO values v Grade Difference
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Graph 16

[image: image16.emf]Allegro game results by grade difference 
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Graph 17
[image: image17.emf]Estimate of % wins and ELO values v Grade difference 
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