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Abstract

Nguai choi thudng hoi xép hang trén Lichess.org so vai xép hang trén Chess.com nhu thé
nao. Cau héi nay thuc t€ quan trong déi voi Elo+Chess vi diém chuén cta né cac dudng cong
dudc xay dung tr mét mau phan tang rat 16n dudc I8y tr toan bé Lich st trd choi hang thang
cla Lichess.org, trong khi ngudi diing c6 thé mang lich s tir mét trong hai trang web. Ghi chd
nay mé ta phuong phap hién tai dudc sir dung dé udc tinh anh xa danh riéng cho loai tro choi
tlr x€p hang Lichess dén x&p hang Chess.com. cac phuong phap st dung cac déi sanh ting
vién c6 cung tén ngudi dung, ki€m soat thdi gian chinh xac hodc gan chinh xac bd loc, yéu cau
lich s trd chai t6i thi€u va quy trinh hoi quy phuong thirc dugc thiét k& dé giam su thién vi tir
cac két qua trung khdp tén ngudi dung giéng nhau sai. hién tai lap ban do san xuéat la:

Rchess.com = @ + BRLichess-

Cac udc tinh nay |a so bd va sé dudc cap nhat khi mau phu hop téng 1én, dac biét 1a d6i véi
cac tro chai nhanh dai hon 10 phut.

Ban do6 san xuat hién tai

Dai véi nhitng doc gia mudn biét két qua dau tién, phuong trinh san xuat hién tai la:

ﬁ/(\)hess.combullet = —530.60 + 0-9859]"2Lich9357

N RChess.com7intz = —548.88 + 1.0837 Rjchess;
R/C\hess.com,mminrapid = —499.68 + 1'0778RLiCh6837
RChess.com,>10rapid = 35172+ 0~9003RLichess-

Nhitng dong nay duoc trang bi trén Lichess x€p hang 650-1600 va khéng nén duwdc ngoai suy
dudi dang chuyén ddi phé quat trén tat ca cac cap do ky nang.

1 Khach quan

Muc tiéu 1a anh xa x&p hang trén Lichess.org theo thang xép hang tuwang duong trén Chess.com
cho cung loai kiEm soat thoi gian rong. Chung t6i udc tinh riéng anh xa cho tirng danh muc dugc
Elo+Chess sl dung:

* Vién dan 1+0,

* chdp nhoang 3+0,



* 10+0 nhanh chong,
* trd chai nhanh dai han 10 phat.

Puong duagc trang bi chi dudc st dung lam Idp chuyén dai ty 1&. N6 khéng ngu y rang hai nhém
x&p hang cé co ché xép hang giéng hét nhau, nhém ngudi chai hoac hanh vi lua chon tro chai.

2 Xuat x dit liéu

Phan Lichess clia phan tich dugc xay dung tir Lichess cong khai hoan chinh kho Iuu tri trd choi
duwagc xép hang tiéu chuan tir thang 1 nam 2025 dén thang 3 nam 2026. Day la van dé quan trong
bdi vi mau Lichess khéng phai 1a mau thu thap tién Ioi ho&c mau hep ctia ho so hién thi: n6é duodc
xay dung tir cac tép lich s tro chai day di hang thang dudc Lichess phat hanh dé nghién clru va
st* dung cong cong.

Lichess xuét ban cac ban xuat co sd dit liéu nay trén https://database. lichess.org/.
Trang co s& dif liéu cho biét rang cac ban xuat dudc phat hanh theo gidy phép “CCO0” va cho phép
rd rang ngudi dung “St dung ching dé& nghién cliru” va “xuat ban”.! D liéu ma nay tu thé 1 trong
tam trong thiét k& mat chuén cua Elo+Chess.

V& phia Chess.com, cac tai khoan cé cung tén ngudi dung cua (ng vién chi duoc kiém tra
kho luu trir hang thang va danh muc trd choi can thiét dé wdc tinh ban d6. Chung t6i dac biét chd
trong dén viéc két hop lich st trd choi trong cing mot lich thang bat c khi nao cé thé. Viéc khdp
thang theo lich lam gidm nguy co xép hang cla ngudi choi da thay d6i dang k€ gilra Lichess va
Chess.com s6 do.

3 Xay dung tran dau &ng c vién

Théch thirc chinh Ia ca hai nén tang déu khong coé tinh da nén tang phS quat. nhan dang nguoi
choi. Do d6, chang t6i bat dau vai cac ing ¢ vién co cung tén ngudi dung: néu mot tén ngudi
dung xuat hién trén ca Lichess.org va Chess.com, cap dé dugc coi la tran dau ing c¥ vién. Day
la cd y 6n ao. M6t s6 tai khoan cung tén la cung mét ngudi, trong khi nhitng ngudi khac la nhirng
ngudi chai khong lién quan tinh cd sir dung cung mét ngudi x ly.

DE giam tiéng 6n co thé tranh dugc, quy trinh hién tai ap dung cho tiing loai trd chai cu thé bd
loc:

1. Ngudi dung Lichess duoc 14y mau tr bo di liéu lich st trd choi duwdc phan tang theo nhém
x€&p hang va loai ki€m soat thai gian.

2. Cac tai khoan tng clf vién Chess.com dudc kiém tra twong (fng hang muc kiém soat thoi
gian.

3. Cac cap tng vién chi duoc gilt lai khi ca hai bén déu co du thong tin lién quan lich st tro
choi.

4. PGi véi dan, chdp nhoang va nhanh 10 phut, lich sir duadc gitt lai t6i thi€u 1a 5 tran méi bén.

5. Da&i vdi ché dd nhanh dai hon 10 phut, lich sir duwdc luu gilr t8i thidu 1a 10 trd choi mbi bén.

'https://database.lichess.org/, accessed May 29, 2026. The quoted phrases are from the
ZXQPROT3ZXQ database page.


https://database.lichess.org/
https://database.lichess.org/

6. Su phu hop hoéi quy duwdc bao cdo G day bi gidi han & xép hang Lichess tlr 650 dén 1600,
phu hdp vai vung x€p hang phu hdp nhat vai Elo+Chess chinh bao cdo diém chuan.

Mau hién tai nh&n manh dén viéc trung khdp tén ngusi dung trong ciing mét thang theo lich.
Khi mét tai khoan (ng ¢l vién co da trd chai trong danh muc kiém soat thdi gian muc tiéu trong
cuing thang vai dir liéu ngudn Lichess, xép hang hang thang phu hop la va thich dé phu hop. D
liéu so khdp da nén tang cii hon sé& dudc gilt lai & noi chung tang hd trg mau, nhung muc tiéu
phuong phap luan la danh riéng cho tirng loai trd choi so sanh cung thang.

4 Tai sao gia tri trung binh hoé&c trung vi co thé bi sai léch

Déi vdi nhdm x&p hang Lichess ¢6 dinh, nhém tng ¢l vién ¢ cung tén ngudi dung 1a moét hon
hop:
flz)=7firely|z)+ (1 —7)frase(V),

trong do x la xép hang Lichess, y la xép hang Chess.com, fie is the distribution of Chess.com
ratings for true phu hdp da nén tang va f_false la ban phan phdi dudc tao bdi cac tai khoan
Chess.com khéng lién quan cé cung tén ngudi dung.

Thanh phan khdp sai khéng dudc can gitra trén Chess.com tuwang duong chinh xac cho nhém
Lichess. N6 cé xu huéng gidng véi quan thé Chess.com rdng rai dudc 18y mau theo tén ngudi
dung va bd loc hoat ddng. Két qua la, gia tri trung binh co6 diéu kién la hudng tdi viéc phan bd
ngudi chai tich cuc trén toan cau:

Ely | z] = mEquely | 2] + (1 — 7) Eraise[y]-

Néu 7 < 1, diéu nay thudng khong bang véi ngudi chai pht hgp mong mudn mong doi. Van dé
twang tw anh hwdng dén gia tri trung binh bat c khi nao két qua khdp sai thanh phan déng gop
du khoi lugng dé di chuyén phan tram tha 50.

Hudng thién vi phu thudc vao thung. Trong nhom Lichess thap, sai cac tran diu cé thé kéo gia
tri trung binh tang I&n néu cac tai khodn Chess.com hoat déng ngau nhién manh hon nhitng ngudi
dung phu hop thuc su. Trong xd cao, 6 nhiém tuwong tu cé thé kéo gia tri trung binh di xudng. Hiéu
(fng nén nay chinh xac la nhitng gi ching t6i muén tranh khi xay dung quy mé chuyén daGi.

5 Boéng lyvc phuaong thurc

Cach tiép can phuang thirc dua trén mét gia dinh yéu hon so véi cach tiép can dwa trén gia tri
trung binh cach ti€p can. Chung téi khdng yéu cau moi cap tén ngudi dung giéng nhau déu phai
chinh xac. Thay vao dé, ching tdi gid st rang trong nhém x&p hang Lichess du hep, cac két qua
tring khdp thuc su tao thanh cum cuc bd tap trung nhat trong khéng gian x€p hang Chess.com.
sai cac tran dau cd thé rat nhiéu, nhung ching nén dudc phan bd réng rai hon vi ching khong bi
rang budc véi nhom xép hang Lichess.

Da&i vai mbi nhom Lichess, chung téi uwdc tinh ché dd x&p hang Chess.com phan phdi béng
cach s dung udc tinh mat do hat nhan. Diém phuong thirc sau dé dudc xir ly la Chess.com tuong
duwang hop ly nhat cho nhém Lichess do6. Diéu nay lam cho quy trinh it nhay cdm hon véi duéi dai
va it nhay cdm hon véi khéng khdp céac tai khodn cung tén dudc 18y mau tir quan thé Chess.com
réng hon.

DPay khéng phai Ia khang dinh rdng ché& doé nay la hoan hdo. D6 |a mét sw manh mé thuc dung
su lua chon cho mét van dé do phan giai thuc thé 6n ao. Phuong phap nay hoat déng t6t nhat khi

3



ding céac két qua phu hop van cé sé lwong gan véi x&p hang da nén tang chinh xac va sai ban

than cac két qua trung khép khong tap trung & moét gia tri sai léch.

6 Tha tuc 1ap dat

San phdm phu hop hién tai st dung quy trinh sau day riéng biét cho tirng san pham loai trod choi:
1. Gil? lai cac cap tén ngudi dung giéng nhau cla *ng vién dap &ng s6 lugng trd choi ngudng.

Gidi han mic d6 phu hgp & 650 < R_ZXQPROT3ZXQ < 1600.

Phan vung x€p hang Lichess thanh cac nhém 100 diém.

A

Dé&i v6i mbi nhdm c6 it nhat 30 ngudi dung, hdy udc tinh phuong thirc Chess.com x&p hang
vdi udc tinh mat do hat nhan Gaussian st dung xép hang bang théng 75 diém.

o

Biéu thi mdi nhom theo diém gilia va ché& dd Chess.com udc tinh ctia né.
6. Khdp mot duwdng binh phuong nhd nhat thong thudng thong qua phuong thirc cap dd nhém
diém: R
Rchess.com = & + BRLichess-
Chi cac diém phuong thirc cdp nhdm mdi nhap hoi quy tuyén tinh cudi cing. Ca nhan cac cap

tén ngudi dung gidbng nhau anh hudng dén dudng cong thong qua su dong gdp cua ching vao
udc tinh mat dé bén trong nhom.

7 Udc tinh hién tai

Bang 1 b&o céo cac hang sé va dd déc duoc trang bi hién tai. Day 1a cac gia tri hién duoc néi vao
Elo+Chess sau ngay 29 thang 5 nam 2026 cép nhat.

Game type Total users Baseline Same-month Inrange ! I6;
1+0 bullet 2,999 1,474 1,525 1,843 -530.60 0.9859
3+0 blitz 3,101 1,306 1,795 2,075 -548.88 1.0837
10+0 rapid 3,084 1,509 1,575 2,523 -499.68 1.0778
> 10 rapid 750 445 305 575 -351.72 0.9003

Table 1: Tuyén tinh phuong thirc hién tai phu hdp vdi x€p hang Lichess 650-1600. “Trong range”
dém s ngudi dung duoc gilt lai trong khoang Lichess duoc trang bi. Hang ca sd dén tir bang da
nén tang kiém soat chinh xac hién cé; hang cung thang dén tir mau tén ngudi dung giéng nhau
hang thang vao thang 3 nam 2026.

Udc tinh nhanh dai hon 10 phut c6 it su hd tro hon so véi udc tinh nhanh ba loai khac. Do dé,
no c6 nhiéu kha nang thay dGi nhat khi dugc bé sung ngudi dung phu hop dugdc thu thap.



Cross-platform same-username rating matches and modal mapping fits

1+0 Bullet (n=1,843) 3+0 Blitz (n=2,075)
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Raw points are same-username candidate matches after game-history filters. Red line is the production modal fit; green dashed line shows the bucket-mean alternative for comparison.

Matched users © Bucket mode A Bucket mean == Modal fit == Mean-bucket fit

Figure 1: Ung ct vién co cung tén ngudi dung phu hop va dudng cong anh xa phu hop. Diém
thé la nhitng ngudi dung tng clr vién dudc gilt lai sau cac bo loc lich st trd choi. Diém mau cam
la Xép hang Chess.com theo phuong thic trong nhém duoc st dung dé phu hop vdi san xuét.
Pudng mau dé la dudng hoi quy phuong thirc. Hinh tam gidc mau xanh la cay va dudng nét dat
mau xanh la cay hién thi phuong an thay thé trung binh d€ so sanh; nhirng diéu nay dudc bao gém
dé& minh hoa lam thé& nao cac ban tom tat dwa trén y nghia co thé dugc |8y ra bdi cac tai khoan
cung tén khéng khdp va quan sat dubi.



8 Phién dich

Céc phuong trinh phu hop dugc hiu tét nhat dudi dang chuyén di cuc bd cho ngudi mdi bat dau
ngudi dung nang cao ban dau, khéng phai la danh tinh xép hang phé quat. Vi du, Udc tinh nhanh
trong 10 phut 1a R

Rchess.com = —499.68 + 1.0778 Rl ichess-

Véi x€p hang Lichess la 1200, diéu nay mang lai Chess.com twang duong khoang 793. Vi xép
hang Lichess la 1500, né mang lai khoang 1117.

Cac uwdc tinh khong nén ngoai suy qua xa khoang thdi gian phu hgp. Tai xép hang rét cao,
thanh phan nhém ngudi chai, hanh vi tai khoan va nén tang co ché xép hang co thé khac nhau
theo nhi*ng cach khéng dugc nam bat bdi mét ca ché tuyén tinh duy nhat anh xa phu hap véi pham
vi danh gia thap hon va trung binh.

9 Han ché va ké hoach cép nhat

Quy trinh hién tai mang tinh béo thd cé chu y, nhwng cé mét sé han ché con lai:
« Viéc khdp tén ngudi dung gidng nhau rat 6n ao va khéng chirng minh dugc danh tinh.
* Ty Ié trung khdp thuc su co thé thay ddi tly theo nhém x€p hang va loai trd choi.

+ Xép hang Chess.com va Lichess théng phai ltc nao ciling dudc do chinh xac ngay cho tat
ca cac cap Ung cl vién, mac du mau cung thang lam gidm diéu nay van dé.

+ MAu nhanh dai han 10 phat hién nhé hon mau cac mau dan, chdp nhoang va nhanh trong
10 pht.

« M0 hinh tuyén tinh la mot xap xi thuc té trén 650-1600, khéng phai la mot mé hinh cau tric
clia mét trong hai hé théng xép hang.

Cai tién theo ké& hoach ti&p theo 14 ti€p tuc 18y mau nhitng ngudi dung nhanh hon, tuan theo
cac diéu khoadn nén tang va cach s dung API than trong. Khi mau phu hop 16n hon va can bang
hon gitta cac nhom xé&p hang thi phuong thitc phu hop phai 1a dudc wdc tinh lai va hang s6 san
xuat dugc cap nhat lai.

10 Bao tri va cap nhat

Tai liéu nay phan anh anh xa xép hang da nén tang Elo+Chess gan day nhat cap nhat ké tir ngay
29 thang 5 nam 2026. Cac udc tinh sé dudc slra ddi khi b6 sung ngudi dung phu hop trong cliing
thang theo lich duwoc thu thap, dac biét ddi véi tro choi nhanh dai hon 10 phut.

Phién ban cdng khai dugc duy tri clia bao cdo nay cé san tai:

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