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Machine Learning in Lattice QCD
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Bias Correction

e Simple average
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Bias Correction

e Simple average
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o M~ 310 MeV, a~ 0.089 fm, Clover on HISQ
o CL(7,t) with 7 =8,10,12,14
o 22632 (64 8I%E /BEhL)
3 BBAIRIE L 680 EEfi % &R
Traning Data N; = 60, Bias Correction Data N, = 620

Test Data M = 1583
o METEAZEETMIX Bootstrap
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HER1 =10

Training Data 60 #gfiI + Bias Correction Data 620 fofi
X =0Cy(r)(0<7<20), 0O=CL(r,t)(r=28,10,12,14,0<t <71, =S, A, T,V)
Test Data 1583 B2fi
ATy b X =Co(r)(0<7<20), Fll: OF =CL(r,t)(r=8,10,12,14,0<t < 7)

gr = CL(r =10,t = 5)/Co(7 = 10) ® Test Data#ER

I' DM BC-Prediction Raw-Prediction Bias

S 0.936(10) 0.933(15) 0.931(45) +0.002(46)
A 1.2011(41) 1.1997(48) 1.1999(109) —0.0003(105)
T 1.0627(34) 1.0638(39) 1.0642(79) —0.0004(78)
V 1.0462(36) 1.0455(36) 1.0453(39) +0.0002(20)

DM: Direct Measurement[BiZ& 3 5#ER], BC-Prediction: Bias Corrected average,
Raw-Prediction: Simple average, Bias: Bias Correction
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BC-Prediction = Raw-Prediction 4+ Bias IZ22ZHN DM ¢ ERRE
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HER1 =10

Training Data 60 fgfii + Bias Correction Data 620 fEofi
X =Co(r)(0<7<20), O=C5(r,t)(r=28,10,12,14,0<t <7, =S, A,T,V)
Test Data 1583 Bgfi
ATy b X =Co(r)(0<7<20), FAl: OF =CL(r,t)(r=8,10,12,14,0<t < 7)

gr = C5 (7 =10,t =5)/Cy(7 = 10) ® Test Data f&%

I' DM BC-Prediction Raw-Prediction Bias

S 0.936(10) 0.933(15) 0.931(45) +0.002(46)
A 1.2011(41) 1.1997(48) 1.1999(109) —0.0003(105)
T 1.0627(34) 1.0638(39) 1.0642(79) —0.0004(78)
V 1.0462(36) 1.0455(36) 1.0453(39) +0.0002(20)

DM: Direct Measurement[B#E & 7 %#ER], BC-Prediction: Bias Corrected average,
Raw-Prediction: Simple average, Bias: Bias Correction

Biasld/NIWHARBRENKZ L, Raw-Prediction & DM L UEREHAKZ W
BC-Prediction = Raw-Prediction + Bias IZE2ZH DM & RIREE
— Raw-Prediction & Bias X3 < #HELTW3
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ER271=28,10,12,14

ATy b:X =Co(r)(0 <7 <20), FALOY =Ci(r,t)(r =8,10,12,14,0 <t < T)
1Ty X =Co(r)(0 <7 <20)4C5(12,t), FR:OF = CY(r,t)(r =8,10,14,0<t < 1)
HETEAZE(E Traning+BC D O; EE8HED

gr = C3r(7', t)/Co(7) DIER (#§lEr > 00714y M)
DI\/I[Tramng—I—BC] DMI[Full]  Input C> Input C»,C5(12)
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80+ =8.10,12, 14

17Ty b X =C(r)(0<7<20), FA:OF =C5(r,t)(r =8,10,12,14,0 <t < 1)

A1V Ty X =Co(r)(0 <7 <20)4C5(12,t), FR:OF = CY(r,t)(r =8,10,14,0<t < 7)

METERZEIE Traning+BC D O; £EEH/HD

gr (1 — o00) DIER

DM Pred.[Caps]  Pred.[Cape,Caps (12)]
gs 0.989(18) 0.973(29) 0.981(20)

ga 1.2303(51)  1.2289(83) 1.2304(61)

gr 1.0311(51)  1.0347(68) 1.0326(54)

gy 1.0443(19)  1.0439(22) 1.0440(21)
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