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Abstract

B&o cdo diém chudn Elo+Chess dudc xay dung tir cac mau phan tang I6n cda Tro choi
Lichess.org, v6i mau diém chudn dudc st dung trong ghi chi nay cé chiva 483.974 trd choi
ban dan 1+0, 479.974 trd choi chdp nhoang 3+0, 925.636 trd choi nhanh 10+0, va 660.540 tro
chai nhanh dai hon. Bé&i véi méi loai trd chai chinh, quy trinh s& mé rong méi van ddu chuyén
sang trang thai ban cd trudc nudc di va sau nudc di, tinh toan hang tram cac bién trung gian va
bién trd choi gitta ngudi choi, tdng hop cac bién dé thanh céac sé liéu huan luyén, sau dé tinh
trung binh cac sé liéu dé theo nhom Lichess Elo. cac mau dudc phan tang co6 chi y thay vi ty 1&
thuan véi trinh phat thé nhém: muc dich 1a udc tinh cac dudng cong hanh vi 6n dinh & méi méc
xép hang, bao gébm ca cac thing ma Ié ra sé thua thét, khong tai tao dwgc tu nhién phan phoi
x&p hang. Két qua la mot nhom cac dudng cong chuén thuc nghiém: cho méi sé liéu, ching
t6i co thé hdi tan suat ngudi choi & cac cédp Elo khac nhau hién thi mét sé liéu nhat dinh thoi
quen hodc nguyén tac trong trd choi thuc t&. Ghi chd nay mé té phuong phap, quy mé cua tinh
toan va mét sé vi du vé nguyén tdc md dau lién quan dén viéc nhap thanh, phat trién cac manh
nhd, cac budc di md dau lap di lap lai va chuyén dong cta quan hdu sém. Su nhdn manh la
phuong phap luan: Elo+Chess khéng cho réng cac nguyén tac cd vua la phé bién tuyén tinh
trén tat ca cac cdp do ky nang. Thay vao do, cac dudng chudn duoc kiém tra bdi pham vi xép
hang va san phdm tap trung vao khu vuc t¥ so cdp dén cao cdp noi cac maéi quan hé manh mé
nhé&t va dé hiéu nhat.

1 Muc dich

Muc tiéu ctia hé thong diém chuén la chuyén déi nhirng 16i khuyén chung vé cd vua thanh nhitng
dai lwgng co thé do duwgc. MOt tuyén bd nhu “phat trién nhitng phan nhd clia ban” 1a hitu ich,
nhung né sé trd nén kha thi hon khi ching ta cé thé ndi cé bao nhiéu phan nhd trong mot Nguoi
chai thudng phat trién & nwdc di th? 10, so sanh véi nhitng ngudi cung trang Ia thi sao? nhom
x&p hang va thoi quen do thay d6i nhu thé nao trong pham vi xép hang.

Do d6, Elo+Chess xay dung thu vién s6 liéu tir cac trd choi thuc t&. Mbi thude do 1a dudc tinh
toan cho méi hang ngudi chai-trd choi, dudc téom tét theo loai trd choi va nhém Elo, va duoc st
dung lam duwdng chuan trong bao cdo. Bao céao sau do co thé dat ngudi dung vao cing moét dudng
cong va cho biét ngudi dung 4 trén, dudi hay gan hanh vi dudc quan sat gitta nhitng ngudi chai
c6 thé so sanh dudgc.

2 D liéu ngudn va phan tang

Ngudn diém chuan la co sé di liéu trd chai Lichess.org céng khai. Elo+Chess st¥ dung cac mau
phan tang 16n theo loai trd chai va nhdm xép hang thay vi moét mau nhé mau tién lgi. Cac tao phdm



thoi gian chay san xuat hién tai bao gom bén thé loai trod choi:
* Vién dan 1+0,
* chdp nhoang 3+0,
* 10+0 nhanh chéng,
* trd chai nhanh dai han 10 phat.

Muc tiéu phan tang Ia mé réng theo cac mirc x&p hang. Mét ty 1& ngau nhién mau sé hiéu qua
d€ mo ta nhdm ngudi chai téng thé, nhung no sé khong hiéu qua trong viéc xay dung cac dudng
chudn. Nhém x&p hang phé bién nhat sé& chiém wu thé trong mau, trong khi cac thung dubi cé hd
tro thap sé co qua it trd choi cé s liéu trung binh 8n dinh. Do do, Elo+Chess 1dy mau theo trod choi
trung binh Xé Elo. Trong cau tric mau sach hién nay, trd choi thd 1a wu tién hang dau. duadc loc
theo cac tro chai dugc xép hang hgp 1€ vdi nhitng ngudi chaoi da biét, xép hang da biét, két qua
haop 18, va diéu khién thoi gian da biét. Game sau dé duoc loc ra nhitng ngudi chai c6 di game &
t6c dd d6 va x&p hang du 6n dinh dé& thé hién trinh d6 k§ ndng mach lac: d6i véi mdi ngudi choi,
Elo+Chess tinh toan khoang danh gia trong téc do clia ngudi choi (max(Elo) —min(Elo)) trén nhém
ngudn va git* chi choi khi ca hai ngudi choi co it nhat sé lugng trd chai téi thi€u dudc dinh cdu hinh
va khoéng qua 300 diém Elo troi trong téc d6. B6 loc tréi dat khéng co nghia la dé loai bd su cai
thién hoac sai léch thong thudng; né lam gidm trudng hop ngudi choi trd choi sé két hap cac cap
dd k¥ nang khac nhau vé mat vat chat, chdng han nhu tai khoan tam thdi, ngudi choi quay trd lai
hodc cac tai khoan di chuyén nhanh chéng qua nhiéu nhém trong khoang thdi gian I&y mau. Cudi
cung, cac trd choi du diéu kién sé dudc xép hang trong méi Elo trung binh. nhém bang ham bam
xac dinh cla id trd chai va hat giéng cling nhu sé luong gidi han trd chai dudc gili lai tor méi nhém.

Thiét k& nay lam cho cac dudng cong chudn hitu ich hon nhiéu. Mbi thung Elo dong gdp du
quan sat dé€ udc tinh gia tri trung binh cua tirng s6 liéu, va cac thung x€p hang cao hoac thap hiém
c6 khdng bi nhan chim bdi hinh dang tu nhién clia sv phan phdi ngudi choi dang hoat dong. Céac
duong cong chudn duoc Elo+Chess st dung la sau dé gidi han & pham vi phu hop nhat vdi san
phadm, dai khai 1a ngudi méi bat dau théng qua trd choi nang cao sém. Trong bao cao thang do
Lichess, pham vi chinh d6 la 600-1600. Khi ngudi dung xem bao cao trén thang do Chess.com,
cac nhoém xé&p hang tuong (ng dudc anh xa vao cung moét Lichess bén dudi nhom diém chuan
bang phuong phap anh xa xép hang da nén tang riéng biét dwoc mo ta trong tai liéu kém theo:
Estimating Cross-Platform Chess Rating Mappings with H6i quy phuong thirc.

3 Phan phoi xé€p hang ngudi chai dang hoat dong

Né&u chung ta xem xét su phan bd xép hang Elo clia ngudi choi Lichess.org tinh dén cudi ké tu
thang 3 nam 2026, theo loai trd chai chinh, chlng téi thay s6 lugng va phan tram sau. Doi véi ché
dd xem phan phdi nay, méi ngudi choi dugc tinh mét [an cho méi loai trd choi chinh xac, st dung
x&p hang duoc quan sat mdi nhat ciia ngudi choi do trong di liéu thdé tuong (ng hang kiém soat
thai gian, sau khi yéu cau it nhat nam trd chai trong chinh trd chai d6 loai.’

Khéng nén nham |an su phan bé nay véi mau chuin phan tang. Ban phan phdi md t& nhém
trinh phat Lichess dang hoat déng dudc quan sat trong ban thé quét. Mau diém chudn sau do

"We apply a five-game minimum because lightly active accounts disproportionately remain at the 1500 starting/
provisional anchor, creating an artificial spike in all-player latest-rating distributions. Figures 1-4 hién thi cac phan phai
c6 va khdng co bd loc nay.


https://www.elopluschess.com/static/docs/cross-platform-elo-mapping-modal-method.pdf

Game type Players Median 75th pct. 80th pct. % <1600 Exact 1500 1500 share

1+0 bullet 1,221,146 1,479 1,858 1,951 58.9% 4,756 0.4%
3+0 blitz 1,144,045 1,542 1,845 1,912 54.9% 2,315 0.2%
10+0 rapid 1,679,401 1,381 1,691 1,765 68.3% 3,472 0.2%
>10 rapid 668,255 1,400 1,686 1,753 68.2% 7,969 1.2%

Table 1: Phan phdi xép hang Lichess cta ngudi choi dang hoat déng duoc quan sat mdi nhat theo
chinh xac loai trd choi sau khi yéu cau it nhat nam tro chai trong loai trd chai chinh xac dé.

duoc phan tang mét cach co6 chl y sao cho nhém Elo ¢6 di hé tro cho cac dudng cong s6 liéu 6n
dinh.

DEé anh xa ti¢ xép hang Elo Lichess.org cho mét loai trd choi cu thé sang mot xép hang
Chess.com tuong duong, Elo+Chess st dung phuang thirc danh riéng cho loai trd choi phuong
trinh hoi quy uwdc tinh trong déng hanh Elo+Chess rating-mapping paper:

RAChess.com,buIIet = —531.71+ 0~9871RLich6357

N RChess.com,intz = —551.54 + 1'0853RLiCh9887
R/C\hess.com,mminrapid = —495.04 + 1'0741RLiCh6837
RChess.com,>10rapid = —369.02 + 0-9374RLichess-

Nhitng phuong trinh d6 anh xa cac gia tri xép hang, khéng phai th&r hang phan tram. Xép hang
phan tram la dudc xac dinh bén trong mot nhom trinh phat cu thé va trinh phat Chess.com va
Lichess ho6 c6 hinh dang khac nhau. Trong Bang 2, danh cho Loai tro choi nhanh kéo dai 10 phut,
c6t dau tién cung cap mot mau nhd céc trd choi cd thé Gia tri x8p hang Elo ctia Chess.com. Cot
th(* hai dua ra két qua tuwong ng X&p hang phan tram Chess.com duoc hién thi trén Chess.com
ké tir ngay 31 thang 5 nam 2026. 71,7
xép hang trén Lichess.org trong 10 phut nhanh chéng tuong *ng vdi x€p hang Elo Lichess cla
1.6442 va gia tri d6 duoc hién thj trong cot thir ba. N&u ching ta ap dung phuong trinh anh xa
Chess.com-Lichess, 1.644 trén Lichess tuwong duong khoang 1.271 trén Chess.com. Gia s udc
tinh phuong trinh anh xa la hop ly, khoang cach +522 gitta xép hang Chess.com trong cot 1 va xép
hang dudc anh xa & cot 4 ¢6 thé dudc gidi thich bang mét s6 luong 16n s8 ngudi chai binh thudng
trong nhém nguGi choi Chess.com dang tang cao Chess.com th* hang phan tram. Noéi cach khac,
ndm & phan vi thir 72 trén Lichess.org 1a mot thanh tich I6n hon viéc ding & phan vi thir 72 trén
Chess.com, bdi vi th& hang phan tram khong anh xa ré rang tir hé théng nay sang hé théng khac.
Elo thuc t& céac gia tri c6 thé dugc anh xa bang cach st dung cac phuong trinh duwdc wdc tinh tur
diém sé cua cung mot ngudi chai trén hai hé théng.

Ly do co6 nhitng khodng tréong trong Bang 2 la do viéc anh xa wdc tinh xép hang stirc manh choi
twang duong, trong khi phan tram mé ta vi tri trong dan sd cta chinh mot nén tang. Ngudi chai cd
ty 1& phan tram th& 71,7 trén Do d6, Chess.com khong tw dong la trinh phat cé ty 1é phan tram 71,7
trén Lichess, va ngudc lai. Cac con s6 dugc quan sat phu hdp véi cong bé clia Chess.com nhém
nhanh cé s6 lwgng ngudi choi binh thwdng hodc duoc danh gia thap haon nhiéu, trong khi Nném
Lichess kiém soat chinh xac hoat dong tap trung nhiéu hon vao céac lan 1ap lai cé kinh nghiém
ngudi chai. Di€m mau chét khong phai 1a thang do mot phan tram la “ding” va cai khac la “ sai ”;
dé 1a th&r hang phan tram khong thé di chuyén dudc trén cac nén tang trir khi cac ban phan phéi
trinh phat co ban co6 hinh dang gidng nhau.

2Calculated from the cumulative distribution function of the ZXQPROT3ZXQ 10+0 rapid latest-rating sample after
requiring at least five games in that exact game type; see Table 1 and Figure 3.
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Chess.comrating Chess.com pct. Same-pct. Lichess Mapped equiv. Gap

749 71.7% 1,644 1,271  +522
1,012 86.2% 1,871 1,515 +503
1,358 95.4% 2,095 1,755 +397
2,383 99.9% 2,557 2,251  -132

Table 2: So sanh minh hoa gitta phan vi nhanh 10 phut Chess.com diém va cac diém phan tram
gidng nhau trong Lichess 10+0 hoat dong nhanh chéng phan phéi sau khi yéu cau it nhat nam tro
choi 10+0. “Da anh xa Chess.com equiv.” ap dung Elo+Chess hién tai Chuyén déi thang danh gia
nhanh 10+0 sang xép hang Lichess cung ty 1é phan tram. céc cac hang cé dudi cao nhat duoc
dua vao dé thé hién su khac biét vé ty 1&, nhung cac hang dugc trang bi dong danh gia la dang tin
cay nhat trong pham vi huan luyén chinh.

Note on the 1500 spike. The visible jump near 1500 hién dién trong di liéu chi* khéng phai dugc tao ra bang cach lam
min. Trong ban mdi nhat phan phdi xép hang dudgc quan sat, chinh xac 1500 xép hang chiém 13,1

ngudi choi ban dan, 5,6

17,6

diém neo bat dau hodc tam thdi trong hé théng x&p hang.

Mtrc tang dot bién chinh xac 1a 1500 phan 16n 1a do cac tai khoan hoat dong nhe. Dén kiém
tra diéu nay, chung t6i da tinh toan lai cac phan phdi xép hang mdi nhat tuong tw sau khi yéu cau
moi ngudi choi phai co it nhat nam trd choi thudc loai trd chaoi chinh xac. Su tang dét bién gan nhu
bién mat trong bd loc nay: 1500 xép hang chinh xac giam tir 5,6-17,6
ngudi choi trong phan bd tat ca ngudi chai xudéng 0,2-1,2
phéan phdi dugc bao céo trong Bang 1.



100 Lichess active-player rating distributions by exact game typ
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Figure 1: Phan b& x&p hang tich Ily ctia ngudi choi dang hoat déng theo loai trd chai chinh xac. cac
dai mau vang danh diu pham vi 600-1600 Lichess duoc Elo+Chess chinh sir dung diém chuan
huan luyén.



Lichess active-player rating densities by exact game type
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Figure 2: Ché d6 xem méat d6 chia cing mot phan phdi xép hang ngudi chai dang hoat dong. céac
dudng ddt nét danh ddu 1500 Lichess, trong d6 phan phéi xép hang thé mai nhat co mét diém khoi
lwang danh gia chinh xac 16n. Dai mau vang danh dau 600-1600 Lichess pham vi duwoc s dung
bai cac bao céo so liéu Elo+Chess chinh. Su tang dét bién dwdc nhin thay rd nhat & mat do tat ca
ngudi chai vi nhiéu tai khodn hoat ddng nhe van chinh xac & mirc 1500; Hinh 4 13p lai biu d6 mat
do6 sau khi yéu cau it nhat nam tro choi trong cung loai tro chai, loai bé phan I6n hién vat nay.



Lichess active-player rating distributions by exact game type: players with at least 5 games
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Figure 3: Phan bG xép hang tich Ity ctia ngudi choi dang hoat ddng sau khi yéu cau @ mdrc it nhat
nam tro chai trong cling loai trd chai. Budc nhay 1500 dugc giam di rat nhiéu.



Lichess active-player rating densities by exact game type: players with at least 5 games
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Figure 4: Mat do xem sau khi yéu cau it nhat nam tro choi trong cing mot trd choi loai. Quan diém
nay xac nhan réng diém khéi lugng 16n 1500 trong trd choi danh cho tat ca ngudi chai phan phéi
chl yéu duoc thuc ddy bdi cac tai khoan hoat ddng nhe. Dau vét dai mau vang pham vi 600-1600
Lichess duoc si* dung bdi cac bao cao so liéu Elo+Chess chinh.



4 Quy mé cla cac tao phdm chuén hién tai

Viéc tinh toan la cd y I6n. N6 khong phai Ia mot ban thu thap ho sa, moét ban ghi nho bé PGN da tai
xudng hodc bd suu tap cac vi du huéng dan dudgc tuyén chon thi céng. Thé Lichess ban dau bao
goém cac tép hang thang hoan chinh tr thang 1 nam 2025 dén thang 3 nam 2026. Bang quét khéng
phéan tang chira 1.382.178.087 tro choi va 2.764.356.174 hang xép hang ngudi chai-tro choi. Trén
cac hang do, cd 6.623.438 duy nhat tén ngudi dung clia ngudi chaoi xuat hién it nhat mot lan.

Speed Games in raw scan Player-game rows Unique players
Bullet 519,375,423 1,038,750,846 3,077,635
Blitz 839,823,863 1,679,647,726 5,987,634
Rapid 22,978,801 45,957,602 1,535,865
All scanned speeds 1,382,178,087 2,764,356,174 6,623,438

Table 3: Thang quét Lichess khdng phan tang trudc khi 18y mau diém chudn. Qua trinh quét bao
gbm céc tép lich st tro chai hoan chinh hang thang tir thang 1 nam 2025 dén thang 3 2026.

Cac tao phdm chuén san xudt nhd hon nhiéu so vaéi quét thd vi ching dudc chon dé xay dung
s6 liéu. Chung van con I6n: diém chuan giai doan la mot dudng dan téng hop va mé réng trang
thai di chuyén trén hang tram hang nghin trd chai cho mai loai trod chai.

Game type Games Player-game rows Unique players Move states Feature columns

1+0 bullet 483,974 967,948 119,732 22,985,272 277
3+0 blitz 479,974 959,948 129,398 28,138,904 277
10+0 rapid 925,636 1,851,272 229,235 57,554,339 277
>10rapid 660,540 1,321,080 133,661 38,580,214 277

Table 4: Ty Ié cua cac tao phdm chudn duoc phan tang sau khi can chinh vdi luvge do tinh nang
thai gian chay 277 cot phé bién. A “hang tro chaoi gitta ngudi choi” co nghia l1a mot tro chaoi tir goc
nhin clia mét ngudi chai, vi vay hau hét cac tro choi tao ra hai hang ngudi choi-trd chai.

Chi riéng dai vdi tro choi chdp nhoang 3+0, tiéu chuan san xuét hién tai st dung 479.974 tro
chai lién quan dén 129.398 ngudi choi duy nhat va 28.138.904 hang trang thai di chuyén riéng
biét. cac bang tinh nang trd chaoi ngudi choi chép nhoang dudc cdn chinh chira 277 bién dan xuét.
cac cac tao phdm xay dung tinh nang nhanh chong tham chi con rong hon & giai doan trang thai
di chuyén: toan bd bang trang thai di chuyén nhanh dugc st dung trong qua trinh xay dung tinh
nang chira 168 cac cot trang thai di chuyén trude khi téng hap thanh tinh nang trd choi ngudi choi
gdém 277 cOt cai ban. Cac tao phdm diém chuén thdi gian chay giao dién ngudi ding cho tat ca
bén loai tro chai la sau do6 dudc can chinh theo cing moét Iwge do tinh nang tro chai ngudi choi
goém 277 c6t, bao gébm cac bién dot pha phan loai chién thuat mé rong. T cac bang tinh nang
nay, bao cao chon va hién thi cac s6 liéu huan luyén dé hiéu nhat.

Nhirng s6 lugng nay rat quan trong dé giai thich két qua. Puong cong chudn khdng phai la uwdc
tinh tir vai tram tro chai duwgc danh gia thi cong. Thay vao do, ho dén tir hang chuc triéu bang hoi
doéng duoc danh gia va hon bon triéu hang trd chai ngudi choi trong bon danh muc trod choi san
xuat hién tai.



5 Téng quan vé dudng 6ng

Quy trinh xay dung di€ém chudn c6 sau budc chinh:

1.
2.

Chon cac tro choi Lichess dugc xép hang trong loai tro choi muc tiéu va phan loai xé€p hang.

Phan tich tirng budc di chuyén cua tro chai va luu trlk nudce di trude va sau nude di trang thai
hoi déng quan tri.

. Tinh toan cac bién trang thai di chuyén trung gian tir bang, budc di chuyén, goc nhin cla

ngudi chai va goc nhin cta dadi tha.

. Téng hop cac bién trang thai di chuyén thanh cac bién tinh nang trd choi ciia ngudi chai.

. Chuyén dai cac bién s gilta ngudi choi va trd choi thanh sé liéu bao cdo mot cach ré rang

hwdng gidi thich: cao hon thudng la tét hon, thap hon thudng la tét han hodc mang tinh mo
ta.

. Tinh trung binh mdi s liéu theo nhém Elo va kiém tra két qua theo cach thi cdng méi quan

hé.

C4u truc nay rat quan trong vi nhiéu sé liéu bao cao khong truc ti€p hién thi trong tiéu dé PGN.
Ho yéu cau xay dung lai vi tri, xac dinh quan nao duogc di chuyén tir 6 bat dau nao, so sanh quan
trudc khi di chuyén va vat liéu va cau tric sau khi di chuyén, sau do téng hop két qua tir chuyén
cap do6 sang cap dd ngudi chai-trd choi.

6 Bién trung gian

Cac bién trung gian dudc thiét k€ d€ mé ta nhitng gi da thay ddi trén bang va tai sao no lai quan
trong theo quan diém cua ngudi phat bao cao. Vi du bao gém:

+ s6 nudc di, sé nudc di clia ngudi choi, bén di chuyén, mau clia nuwdc di va ngudi choi mau

sac;

tir hinh vudng, sang hinh vuéng, loai quan di chuyén, loai quan bi bat va liéu hanh dong do
la bat gilr, kiém tra, chiém lau dai, thang chirc hay giao phdi;

can bang vat liéu trudc va sau di chuyén;

liéu quan phu co rai khoi 6 bat dau ciia nd mét sé nude di nhat dinh hay khong;

liéu quan tuong tu co di chuyén trén cac nudc di lién ti€p cia ngudi chai trong khai mac;
liéu quan hau coé di chuyén trudc nudce di thi 10 hay khong;

bén nhap thanh, s6 nuwdc nhap thanh va liéu cac quan xe cé duoc két ndi hay khong sau khi
nhap thanh;

quan rdi, quan treo, quan tét déi, quan tot bi co 1ap, da qua quan tét va quan tot lac hau;

trang thai tép rook, tép dang md, tép nlta md va an toan vua dac trung;

10



« co héi chién thuat, chién thuat thuc hién, chién thuat ap luc vat chat, ddm bao Igi nhuan tiép
theo va Igi nhuén thuc hién.

BO trung gian chinh xac thay déi tuy theo giai doan xay dung. Co sd dit liéu bao cao thai gian
chay gilr chi cac cot can thiét d&€ phan phdi bao cao mét cach nhanh chong, trong khi tinh nang
xay dung day du cac tao phdm bao gbm cac bang trang thai di chuyén réng hon va cac ban va
tinh nang dugdc sir dung dé€ xay dung cac hang tinh nang ngudi chai-trd choi cudi cung.

7 Vidu vé s6 liéu nguyén tdc md

Nguyén tdc mé dau la nhitng vi du hitu ich vi ching dé dang cho ngudi dung hiéu va dé dang két
ndi vdi cac tinh toan trang thai chuyén dong.

7.1 Minor Pieces Developed by Move 10

S6 liéu nay dém xem cé bao nhiéu trong s6 bén hiép si va twong clia ngudi choi con lai 6 nha cla
ho & nudc di thir 10 clia ngudi choi. Tinh toan trung gian sir dung mau clia déng luc, loai quan di
chuyén, hinh vudng bat dau va nudc di clia ngudi choi s6. Dai véi Trang, 6 chii 1a b1, g1, c1 va f1.
Dai véi DPen, ho la b8, g8, c8 va f8. Dai vai mdi tro chai clia ngudi chai, Elo+Chess tinh nha riéng
biét cac 6 gilra cac hiép si va twong duoc di chuyén bdi ngudi chai di chuyén 10.

Pay |a s6 liéu cang cao thi cang t6t. N6 khéng khang dinh rdng moi tré vi thanh nién quan co
phai ludn di chuyén bang nudc di thi 10, nhung déi vai nhitng ngudi chai dang phat trién thi theo
kinh nghiém maéi quan hé rat roé rang: nhitng ngudi chai dat mirc Elo cao hon cé xu hudng phat
tri€én nhiéu phan nhé hon trudc do.

7.2 Repeated Piece Moves in the Opening

S6 liéu nay tinh cac budc di chuyén sém bd sung dudc danh dé di chuyén lai cuing moét quan co
cla viéc phat trién mot cai gi d6 mai Tinh toan trung gian s dung tinh toan truwde dé 6 dich, 6 géc
hién tai va s6 nudc di cia ngudi choi. Néu quan tuong tu da di chuyén & nudc di clia ngudi chai
truwdc va dudc di chuyén lai trong vong 10 nudc di dau tién cla ngudi choi, sé lan di [ap lai sé tang
Ién.

Day la s6 liéu thap hon thudng 1a tét han. N6 do nhiét d6 mé lang phi trong mot cach don gian.
Mot s6 dong thai lap di lap lai 1a hop ly vé mat chién thuat, nhung & quy mé I6n thi dudng cong x6
nam bat xu huéng chung: ngudi chai manh hon & muc tiéu cac cdp dé danh it budc di dau hon dé
di chuyén cling mot quan cd lién tuc.

7.3 Queen Touched Before Move 10

S6 liéu nay tinh cac nudc di clia quan hau trude khi ngudi choi di dwoc 10. Nuwdc trung gian tinh
toan st dung loai quan di chuyén va s6 nudc di cia ngudi choi. Néu manh chuyén déng la quan
hau va so nudc di cia ngudi chai tdi da la 10, s lugng sé tang lén.

MUrc nay ciing thap hon thudng la tét hon déi véi pham vi muc tiéu Elo+Chess. Sém nudc di
cla quan hau c6 thé gianh duoc nhitng nhuong bd vé vat chat hodc bat budc, nhung nhigéu ngudi
chai dang phat trién dua quan hau ra ngoai qua sdm, mat nhip do tdn cong quan hau va tri hoan
phat trién tirng phan nho va su an toan cua vua.

11



7.4 Castling and King Safety

Cac chi s6 nhap thanh st dung cd nhap thanh, mat nhap thanh, sé lan nhap thanh va trang thai
ban cd sau khi nhap thanh. Céc vi du bao gobm viéc ngudi choi co nhap thanh hay khong, du ngudi
chdi nhap thanh & nudc di thir 10, du ngudi choi nhap thanh & canh vua hay phia nir hoang, liéu
cac quan xe cé duoc két ndi sau khi nhap thanh hay khong va liéu cac tap tin quan xe co duac két
nGi hay khong da ma hodc md mét nira sau khi nhap thanh.

Cac s0 liéu nay khong phai tat ca déu duoc giai thich theo cung mot cach. Hoan thanh viéc
duc va nhap thanh bang nudc di 10 thudng cao hon-thudng-tdt han trong pham vi muc tiéu. Nhap
thanh Queenside hoac nhap thanh cac tép dang md co thé phu thudc vao ngl¥ canh hon. D6 la
ly do tai sao Elo+Chess khéng chi ma hoa cliing mét quy tac dao dic; né xay dung thung dudng
cong va kiém tra nhitng méi quan hé nao du 6n dinh dé huan luyén.

8 DPuong cong gau va kiém tra th cong

Sau khi tinh toan sé liéu ngudi choi-trd choi, Elo+Chess nhom chiing theo Lichess Elo x6 va tinh
gia tri trung binh ctia nhém. Gia tri trung binh nhom la gia tri thuc nghiém thé diém chuén cho sé
liéu d6. Sau do, dudng xu hudng sé dudc sir dung trong bao cao dé€ gan diém ki€u Elo cho gia tri
ngudi dung.

Cac dudong cong dudc ki€ém tra tha cong trude khi st dung. Mot thude do hitu ich hon khi
phuong tién nhém hién thi méi quan hé mach lac trong pham vi x€p hang dudc phuc vu bdi san
phdm. M6t thudc do it hitu ich hon khi nd 6n do, bang phang, cé dd chinh xac cao. khéng don
diéu hoac bi diéu khién bdi cac trwong hap dac biét kho giai thich cho ngudi dung.

Budc kiém tra th cong nay dac biét quan trong phia trén Elo+Chess phia trén su cat dut.
Ngudi choi manh hon biét khi ndo nén pha va nguyén téc khai cudc va lam nhu vay mét cach hiéu
qua. Trén pham vi tlr so cap dén cao cap, mdi quan hé gilra théi quen dan gian va danh gia thudng
bi san phéng hoac thay d&i hinh dang. San phdm do d6 nh&n manh pham vi ma cac méi quan hé
thuc nghiém manh mé va hitu ich vé mat su pham.

9 Vidu vé dudng cong mé toan dai

Hinh 5 hién thi bdn dudng cong nguyén tdc mé man chép nhoang 3+0. Diém mau xam hién thi
pham vi xép hang Lichess rong hon. Bi€ém xanh va xu hudng xanh dong hién thi pham vi 600-1600
Lichess duoc st dung bdi huan luyén Elo+Chess chinh di€ém chudn. Budng mau dé nét dit danh
d&u diém cat trén.

Mau tuong tu cé thé nhin thay & t6¢c dd nhanh 10+0 toan dai va téc d6 nhanh dai hon hién vat.
Quyét dinh mé hinh hoa trung tdm khong thay déi: st dung kinh nghiém pham vi 6n dinh cho cac
tuyén bd huan luyén va tranh gid vo rdng mét dudng cong thoéi quen don gidn van gili dudc théng
tin nhu nhau mai mai.

Mau tuong tu xuat hién bang s6 trong Bang 5. Dd déc la dudc bao cdo 1a thay déi gia tri s6 liéu
trén 100 diém Elo. Duc, manh nho su phat trién, chuyén ddong quén lap lai va chuyén ddong quéan
hau sdm déu thé hién rd rang chuyén déng xuyén sudt 600-1600. Trén 1600, d6 d6c & nhirng
vung nay nhé hon nhiéu vi du, pht hop véi y tudng rang nhitng ngudi choi duoc x&p hang cao hon
s& pha v8 nguyén tac co ban co chon loc hon va thanh cong hon. Co ché thir hai 1a bdo hoa. Dai
vdi mot s8 thoi quen, s6 liéu dat téi mirc tran thuc t& hodc mirc dd ngot ngdo. tai ché: nhitng ngudi
choi manh da hoc dudc théi quen nay nén khdng co ly do gi d€ dudng cong ti€p tuc di chuyén
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340 blitz opening-principle benchmark curves

Castled during game Minor pieces developed by move 10
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Figure 5: Budng cong chudn theo nguyén tdc mé dau duagc lua chon cho trd choi chdp nhoang
3+0. cac cac moi quan hé bén chat va hitu ich nhat trong pham vi huan luyén Elo+Chess. Phia
trén diém gidi han trén, moét s méi quan hé da dudc lam phéng di mot cach dang ké.

manh lén trén. Nhiéu hon ciing khdng phai ltiic nao ciing tét hon sau diém d6. Do do, dit liéu sé
san bang ca hai vi ngudi choi manh hon c6 thé pha vé quy tac & nhirng vi tri cu thé va bai vi nhiéu
thdi quen co ban da dat dén pham vi hoat déng hiu ich cla ho.

10 Tai sao ngudng trén lai quan trong

Ngudi dung muc tiéu Elo+Chess la ngudi chai tr co ban dén nang cao. Dai vdi nhitng diéu nay
ngudi chai, nhitng théi quen co ban cdé lién quan chat ché dén xép hang: phat trién quan co, tranh
nhitng nudc di quan sém 13p di 13p lai, tranh nhitng nuwdc di quan hau sém khong can thiét, 1au dai
kip thoi, két ndi cac quan xe, quan ly nguyén liéu va tranh dé cac quan rdi rac hoac treo.

& murc x&p hang cao han, nhitng théi quen bé mat dé tré nén khé chan doan hon. Mét ngusi
manh mé& Ngudi choi co thé tri hoan viéc nhap thanh vi trung tam dong ctra, di chuyén quan Hau
sAm bdi vi vi tri chira dung mot chién thuat cu thé hoac di chuyén ciing mot quan hai lan bdi vi né
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10+0 rapid opening-principle benchmark curves

Castled during game Minor pieces developed by move 10
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Figure 6: Pudng cong diém chudn nguyén tdc mé dudc chon cho céac trd choi nhanh 10+0. céc
cac méi quan hé bén chat va hitu ich nhat trong pham vi huén luyén Elo+Chess. Phia trén diém
giGi han trén, mdt s méi quan hé da duoc lam phéng di mét cach dang ké.

thédng duoc nhip d6 hoac budc phai nhuong bd vé co cau. Thoi quen thd thi€n van con co y nghia,
nhung madi quan hé gilta thoi quen va danh gia trd nén quan trong hon cé diéu kién. Day la ly do
tai sao Elo+Chess s* dung murc gidi han trén cho qua trinh huan luyén chinh cia minh xac nhan
quyén sd hitu va ly do ngudi dung trén pham vi dé duwdc canh bao rang méi quan hé chat ché gilra
céac thoi quen nguyén tic va danh gia bi phéa va.

11 S0 liéu chién thuat hai mat va muc tiéu phan tram

M6t s6 s8 liéu cé hinh dang trai ngudc véi cac vi du vé nguyén tdc md dau. Nia la mét vi du hitu
ich vi su kién von c6 hai mat. Mot cdu thi ma tim va chuyén déi nhiéu nhanh hitu ich hon cac
déng nghiép dang lam diéu gi dé t6t, nhung ty 1&€ dan sd clia cac nhanh duoc chuyén déi giam
theo x&p hang vi manh hon d6i thi cho phép it ca hdi ré nhanh han va phong tha trude cac méi de
doa chién thuat tich cuc hon.
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>10 rapid opening-principle benchmark curves

Castled during game Minor pieces developed by move 10
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Figure 7: Budng cong chuén theo nguyén tdc mé dudc chon cho cac trd chai ¢o tdc dd nhanh dai
hon.

Hinh 8 thé& hién hiéu (ng nay. Ca hai déu chuyén dGi nia bang ngudi choi bao cao va déi tha
chuyén déi nia trd nén it thwong xuyén hon xép hang tang lén. Diéu do khéng cé nghia la viéc thuc
hién fork la x&u. N6 c6 nghia 1a su kién tho ty 1& dugc kiEm soat mét phan bdi ty 18 16i clia d6i thi
va két cau tro choi. DGi vdi so liéu nhu thé nay, Elo+Chess do do sir dung phan tram lich sir ngang
hang bén trong nhom Elo cua riéng ngudi choi thay vi chi dua vao xu huéng trung binh cia nhom
toan cau.

Pé xay dung cac muc tiéu phan tram nay, Elo+Chess I&y mau ngudi chai theo loai trd choi va
Nhém Elo, sau d6 st dung céac trd choi du diéu kién gan day cho tirng ngudi choi dudc Idy mau.
cac bé muc tiéu hién tai st dung 11 nhém tr 600 d&n 1600, 200 ngudi choi mdi nhém nhém va téi
da 50 trd chaoi du diéu kién gan day cho mbi ngudi chai cho mbi s&n pham loai trd choi. Diéu nay
cung cap 2.200 mau ngudi chai cho méi loai trd choi va khoang 110.000 hang ngudi choi-trd choi
trén méi loai trd choi cho phan vi trong nhém phan phai.

Hinh 9 minh hoa muc tiéu thu dudc phan phai cho ty I& chia nhanh duoc chuyén déi clia nguodi
chaoi duoc 18y mau trong trd choi chdp nhoang 3+0. M&i hdp la phan phéi trong nhém cho nhitng
ngudi chaoi dudc Idy mau chit khéng phai theo y nghia ctia mét nhém trd choi ca nhan. Trong giao
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Game type Metric 600-1600 slope per 100 Elo 1600+ slope per 100 Elo
1+0 bullet Castled during game 4.137 0.550
Minor pieces developed by move 10 0.063 0.009
Repeated piece moves in opening -0.051 -0.026
Queen touched before move 10 -0.040 -0.011
3+0 blitz Castled during game 4.804 0.313
Minor pieces developed by move 10 0.084 -0.007
Repeated piece moves in opening -0.066 -0.014
Queen touched before move 10 -0.053 -0.012
10+0 rapid Castled during game 4.753 0.665
Minor pieces developed by move 10 0.076 0.008
Repeated piece moves in opening -0.064 -0.025
Queen touched before move 10 -0.052 -0.015
>10 minute rapid Castled during game 3.320 0.659
Minor pieces developed by move 10 0.047 -0.004
Repeated piece moves in opening -0.059 -0.010
Queen touched before move 10 -0.035 -0.012

Table 5: D6 déc gan dung cua dudng cong x6 cho bén

loai trd choi san xuét.

vi du vé nguyén tic md s liéu trén cac

Game type Elo buckets Players per bucket Games per player Player samples
1+0 bullet 11 200 49-50 2200
3+0 blitz 11 200 27-50 2200
10+0 rapid 11 200 37-50 2200
>10 minute rapid 11 200 47-50 2200

Table 6: B6 muc tiéu phan trdm lich st ngang hang hién tai. Day Ia mau lich st ngudi chai dung
dé€ udc tinh mdrc phan bd trong nhém cho sé liéu ki€u phan tram.

dién ngudi dung bao cao, gia tri ciia ngudi dung dudc so sanh vdi gia tri cé lién quan hép danh cho
nhém Elo dugc anh xa clia ngudi dung. Pay Ia co s cho nhitng tuyén bd nhu liéu ty 1& chuyén
d6i nhanh cla ngudi chai cao hay thap so vdi cac dong nghiép @ cling cing mdrc, ngay ca khi ty 1&
su kién chung clia dan s6 giam theo xép hang.

12 Chi phi sao chép

V& nguyén tac, phuong phap nay co thé tai san xuat nhung khéng hé nhe. Xay dung lai cac dudng
cong chuan yéu cau:

* truy cap vao cac tép lich s tro chai hang thang Lichess 16n;

+ loc phan tang theo loai trd choi, nhom x&p hang va tinh du diéu kién quy tac;

L]

mot trinh phan tich ci phap di chuyén hop phap va trinh danh gia trang thai hdéi déng quan
tri co6 kha nang mad réng hang chuc triéu trang thai chuyén déng;

tinh nang logic khai cudc, vat liéu, co cdu chét, vua an toan, xe hoat dong, chién thuat, quan
ly thai gian va két qua tro chai;

16



Two-sided converted-fork rates by Elo bucket
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Figure 8: Ty |é chuyén déi hai bén theo nhém Elo. Su kién ré nhanh dugc chuyén ddi giam & mdrc
x&p hang cao hon vi ca hai bén d&u phong thu tt hon va it fork sach hon chuyén ddi c6 san.

« t6ng hdgp ti trang thai di chuyén dén cac tinh nang cla ngudi choi trong tro chai;
* tom tat cdp nhodm cho moi sé liéu bao céo;

+ xem xét thi cdng moi dudng cong di€ém chudn &ng vién trudc khi né duoc st dung trong mot
bao céo huan luyén.

Dai véi cd chdp 3+0, diéu nay cd nghia la gan nira triéu tran, gan mot triéu hang ngudi chai-tro
choi va hon 28 triéu hang trang thai di chuyén. Trén khap bén cac loai trd chai diém chuén, cac
tao phadm di€m chuan hién tai chita hon 2,55 triéu tro chaoi, han 5,10 triéu hang tro choi gitta ngudi
chai va hon 147 triéu hang trang thai di chuyén. Thang do |a trung tam cla gia tri clia diém chuén:
no6 cho phép bao cao hién thi cho ngudi dung nhitng gi thuc su xay ra trong cac tro chai da chaoi
bdi nhitng ngudi choi gan trinh dé cda ho thay vi chi dua vao cac khau hiéu cd vua chung chung.
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340 blitz peer-history percentile target distribution
Sampled-player converted fork rate
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Figure 9: Vi du vé phan phdi muc tiéu lich sir ngang hang 3+0 blitz cho ngudi choi dugc 18y mau
ty 1& nga ba dudc chuyén déi. Phan tram duoc tinh toan trong nhém Elo nén bao cao so sanh mot
ngudi chai véi cac dong nghiép dang doi mat vai co hdi chién thuat tuong tw nhau ty gia.

13 Hanché

Cac dudng chudn la nhitng md ta thuc nghiém, khéng phai bang chirng nhan qua. mét ngudi choi
khéng duoc xép hang chi bang cach khdp vdi gia tri trung binh ca nhom. Céc s6 liéu cling tom
tat khdng hoan héo vé cac vi tri phirc tap: nudc di quan hau sém co thé xuat sadc 8 mot vi tri va lidu
linh & mot vi tri khac. Muc dich clia cac duwdng cong la d€ xac dinh nhitng théi quen 13p di 1ap lai
va so sanh ching vdi hanh vi clia ban bé doéng trang Itra, ch&t khéng phai thay thé tinh toan hoéc
phan doan huan luyén.

Cac duong cong ciing la dudng cong ty Ié Lichess. Khi ngudi dung mang game Chess.com
lich str, Elo+Chess anh xa nhom xé&p hang cd lién quan vao diém chuén Lichess chia ty 1& bang
cach si* dung mod hinh anh xa da nén tang riéng biét. Ldp anh xa dé la duwgc mo ta trong ghi
cht nghién cttu Elo+Chess déng hanh vé Lichess-to-Chess.com chuyén déi xép hang: Estimating
Cross-Platform Chess Rating Mappings with H6i quy phuong thirc. Anh xa nay khéng nén duadc
doc la bao toan phan tram x&p hang. N6 duy tri su twang duong xép hang udc tinh gitra hai xép
hang hé théng; thir hang phan trdm van danh riéng cho nén tang vi ngudi chai dang hoat déng
phan phdi la khac nhau.

14 D6 hoa bao cdo san xuat

Bao cao san xudt bién cac tao phdm diém chuan thanh bang cap sé liéu co thé doc dudc ma
khéng can biét toan bd quy trinh xay dung. Sé liéu 10 and 11 hién thi ba vi du tir thiét ké bao cao
Elo+Chess truc tiép.

Cac bang nguyén ly md trong Hinh 10 st dung céach trinh bay dudng cong diém chuén théng
thudng. MAi thé bat dau bang ho sé liéu va tén sé liéu, sau d6 dua ra quy téc giai thich ngén gon.
cac I6p 16n & goc trén bén phai duwoc cd tinh tach khdi phan thd gia tri so liéu: no tra 16i cdu hdi ma
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ngudi dung dat ra “ théi quen nay chdm diém nhu thé nao so vdi diém chudn?” trong khi cac hang
bén dudi gilt nguyén cac gia tri do dugc. BSn hang tom tat hién thi Tron doi, 10 lan cudi, Thang
va thua. Diéu nay lam cho bang diéu khién chan doan chi khéng chi don thuan la trang tri. Néu
Lifetime va Last 10 dong y, théi quen co I1& da &n dinh. Néu thang va thua khac nhau thi sé liéu cé
thé 1a phu thudc vao két qué hodc gan lién vai trang thai trd choi hon 1a mét théi quen don gian.

Vung biéu d6 st dung nén t6i han ché, dudng xu huéng mau vang va mau danh dau cho bon
lat. Chu thich xu hudng néu rd liéu méi quan hé chudn tang hoac giam vdi Elo. Diéu nay quan
trong vi mot s6 s liéu cang cao cang tét, chang han nhu phat trién tirng phan nhd, trong khi nhiing
cai khac thi thap hon 1a t&t hon, chang han nhu phong trao nii hoang sém. Vi thé thé khéng yéu
cau ngudi dung suy ra hudng chi tir dd déc. tran chung két Dong “Diéu nay c¢d nghia la gi” va “Meo
hu&n luyén” dich két qua diém chuin thanh mét huéng dan chai cd cu thé trong khi van bao tén
bGi canh thuc nghiém.

OPENING DISCIPLINE

1300+

Minor pieces (knights and bishops) e T
developed by move 10

Higher is usually better. Around 3-4 means you usually complete most
of your minor-piece development by move 10.

Lifetime number and grade: 3.3 / 1300
Last 10 number and grade: 3.4 [ 13
Wins number and grade: 3.2 / 1300+
Losses number and grade: 3.3 / 1300+
Direction: Higher is better

o Lifetime® Last10 ® Wins ® Losses

Trend rises with Elo

300 1300

What this means: Minor pieces (knights and bishops) developed by move 10 is
already at or above the upper benchmark range.

Coaching tip: In the first 10 moves, try to get knights and bishops off the back rank
before spending tempi on pawn grabs, queen moves, or moving the same piece
ELEN

OPENING DISCIPLINE

1300+

Queen touched before move 10 « Goal Reached

Lower is generally better for developing players. High values usually
mean early queen adventures.

Lifetime number and grade: 0.3 / 1300+

Last 10 number and grade: 00+
Wins number and grade: 0.5 / 1300+
Losses number and grade: 0.3 / 1300+

Direction: Lower is better

o Lifetime® Last10 ® Wins @ Losses

300 1300
What this means: Queen touched before move 10 is already at or above the upper
benchmark range.

Coaching tip: Keep the queen tucked in until your minor pieces are out unless the
queen move wins material, stops a direct threat, or forces a concrete concession.

Figure 10: Nguyén tac san xuat tdm md dau. Ngi¥ phap trvc quan tuwong tu x&r ly mét thudc do
cang cao cang t6t, phat trién tirng phan nhé va thuwdc do cang thap cang tot, phong trao nit hoang
dau tién. Ca hai bang déu hién thi Tron ddi, 10 [an cudi, Thang va thua vi vay bao cao co thé tach
céac thoi quen 6n dinh khdi cac théi quen gan day hoac phu thudc vao két qua cac mau.

Hinh 11 hién thi ki€u phan tram ban trinh bay dudc si* dung cho céac sé liéu co ty 1é thé khong
dugc thé hién ré bang xu hudng toan cau duy nhat. Nhitng chiéc dia thang 1& mét vi du chién
thuat: ty 18 dan s6 s6 nhanh duoc chuyén déi thay d&i theo ca ki nang clia ngudi choi va ty 1 16i
clia doi thi. cac do do thé so sanh gia tri cia ngudi dung vdi lich sir cia ngudi choi ngang hang
trong thung Elo dugc anh xa. Boxplot hién thi phan phéi ngang hang, bao gém ca pham vi lién t&
phan vi, trung vi va rau. Diém danh ddu ctia ngudi dung duoc vé trén cing moét ty 1é va duoc dan
nhan véi ca gia tri thd va th& hang phan tram. lién k& cac nhém so sanh van hién thi 6 dang tat
ti€ng dé ngudi dung cé thé thdy rdng nhém ngang hang 1a quy mé cuc bd, khdng phai [a quy mé
chung.
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Thiét k& nay lam cho s liéu phan tram cé thé kiém tra dugc. Ngudi dung nhin thdy gia tri tho,
phan tram, nhém ngang hang dugc st dung dé so sanh va ban dich Anh xa nhém Chess.com-to-
Lichess. Cung mét thdi gian ton tai, 10 [an cudi cung, thdng va Cac hang tén that duoc gir lai dé
van c6 thé kiém tra diém phan tram chién thuat cho cac hiéu ing gan day va su phu thudc vao két
qua.

TACTICAL AWARENESS 120/
0

Winning forks executed percentile well balow

. _ _ . average
Winning forks executed as a percentile relative to games in the same Elo

bucket.

Lifetime value/Percentile rank: 0.6% [ 12%
Last 10 valuefPercentile rank: 0

Wins value/Percentile rank: 0

Losses value/Percentile rank

Peer bucket: Peer comparison: Chess.com 740-850 bucket ( from Lichess 1150-1250
bucket)

Direction: Higher values are considered better. Percentile ranks score from highest to lowest,
comparing your value to opponent peers with similar Elo.

Lcom F40-850 bucket (| from Lichess 1160-1250 bucket)

Coaching tip: To improve this percentile, work on the same underlying habit: Look

first for meaningful material forks you can actually execute and convert, especially
against kings, queens, rooks, and promotion-threat pawns.

Figure 11: Bang phan vi san xuét cho cac fork chién thang dudc thuc hién. so dd hop hién thi
phan bd ngang hang trong cling mét nhém duoc bao cao sir dung, trong khi vang diém danh dau
hién thi gia tri tho va th hang phan tram clia ngudi dung.

15 Phan két luan

B&o cao diém chuin Elo+Chess duoc xay dung t&¥ phép tinh trang thai di chuyén 16n trén mau
Lichess phan tang. Mébi s& liéu bat dau dudi dang mét tap hop trang thai bang cu thé va cac bién
trang thai di chuyén, trd thanh mot tinh nang gitra ngudi choi va trd choi va sau dé duoc tinh trung
binh bdi nhém Elo dé tao thanh dudng cong chudn thuc nghiém. Nguyén tdc md dau vi du cho
thay tai sao cach ti€p can nay lai hitu ich: théi quen choi cd don gidn c6 sirc manh, méi quan hé
ro rang vdi xé€p hang trong pham vi muc tiéu, trong khi nhitng moi quan hé dé cac mdi quan hé
thuwdng bi san phang hodc trd nén co digu kién hon & murc gidi han trén. D6 la ly do chinh khién
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Elo+Chess tap trung tuyén bd huan luyén ctia minh vao x&p hang pham vi ma di liéu hé trg ching
ro rang nhat.
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