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https://numer.ai/signup
https://numer.ai/home

id feature1 ce feature310

n2b2e3dd163cb422 0.75 e 0.00

n177021a571c%4c8 1.00 e 0.25

n7830fa4c0cd8466 0.25 e 1.00

nc584al84ceed41b

COo|E Ao ZF A(row)2 §& AT EF FAIS LIEHHACE A2 eraZ BEAIEH, Zheras EFYE
ol0|gtct. 2t era L2 ID= 1R, Ol= ME CHE era 70| SYst FAS AZY £ == 57| 5t
A5} 00| YetO|Ct featurese s A™Ol|A AJ0f CHal efxl F=FA £4(0: P/E H|Z,
ADV 5)g LIEILN, target2 209 $2 FAAE 488 55t gfoR, We+2 278 Mg,
=S42 245 4TI ojn|3ict,
CtE2 CIO|HME E212= O|A|CE:

from numerapi import NumerAPI

import pandas as pd

napi = NumerAPI()

napi.download_dataset("v5.0/train.parquet")

training_data = pd.read_parquet("v5.0/train.parquet")
XtM[et L2 Data M-S &gt

clia]
nEgs
MRSl 23 E FOZl featuresE 7[HIO 2 targetS 0|56t HAld REES 7&35H= Z0|Ct
25l QlofLt T2 YYIS IR EH AFSE 4 ULk,

CtES2 LightGBME A&t Python OIA|CE:

import lightgbm as 1gb
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https://docs.numer.ai/numerai-tournament/data
https://lightgbm.readthedocs.io/en/latest/pythonapi/lightgbm.LGBMRegressor.html

features = [f for f in training_data.columns if "feature" in f]

model = lgb.LGBMRegressor (
n_estimators=2000,
learning_rate=0.01,
max_depth=5,
num_leaves=2 *xk 5,
colsample_bytree=0.1

model. fit(
training_datal[features],
training_data["target"]

O 2 0lA|= Models MM & &Hsta},

ive predictions2 44445l0{ Numeraidl X|Z3l0

04 312 UHEf EQUNIK 0§ MES live datart ZJHEIC) of= i
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id prediction

n60dffdaceb7e467 0.25

nadaeef0214b84a8 1.00

nb13883520a4344f 0.25

n423766c5a4fa42a 0.75

n252b14301e46a31 0.25

n75a5baf93a624cc 0.00

n21191086716e413

HIZ Al

CHS2 Pythong AtE351H0




# Use API keys to authenticate
napi = NumerAPI("[your api public id]"™, "I[your api secret keyl")

# Download latest live features
napi.download_dataset(f"v5.0/1live.parquet")

live_data = pd.read_parquet(f'"v5.0/live.parquet")

features = [f for f in live_data.columns if "feature" in f]
live_features = live_datalfeatures]

# Generate live predictions
live_predictions = model.predict(live_features)

# Format and save submission
submission = pd.Series(

live_predictions, index=live_features. index
) .to_frame("prediction")
submission.to_csv(f'"submission.csv")

# Upload submission
napi.upload_predictions(f"submission.csv", model_id="your-model-id")

ColME NumeraiZt ZE 22| 0|52 ZA&oto] A£/0/2 kS X/(Meta Model)E EA5tH, 0
DE2 Numerai |X[HES| 4| 7{z{ol| e EICt,
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o 22 NE LHE1} 6| Al= Submissions MM &5t

xH~
AME
HEE G52 F 71| £ X EZ YIHEC:

e Correlation (CORR): 0i|=xt EF2l 7| Azt
e Meta Model Contribution (MMC): HEf 220 CHSH A|F2| 7|0
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https://docs.numer.ai/numerai-tournament/scoring/correlation-corr
https://docs.numer.ai/numerai-tournament/scoring/meta-model-contribution-mmc
https://docs.numer.ai/numerai-tournament/scoring
https://www.coinbase.com/price/numeraire
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https://docs.numer.ai/numerai-tournament/staking
https://docs.numer.ai/models#benchmark-models
https://docs.numer.ai/models#community-models
https://discord.gg/numerai

1. Hello Numerai

2. Feature Neutralization

3. Target Ensembles

Hixjof2 2

Numerai #IX|0t=2 2 é% Numeral E'OI eS| —_rL%_%%J Tz HE N ELL
0|9 o=t O 2t
I

AZ(validation) & &lA|ZH(live) 0|& Z1h= APIE S5l M ZEICt.

from numerapi import NumerAPI

napi = NumerAPI()
napi.download_dataset("v5.0/train_benchmark_models.parquet",
"train_benchmark_models.parquet")
napi.download_dataset("v5.0/validation_benchmark_models.parquet",
"validation_benchmark_models.parquet")
napi.download_dataset("v5.0/1ive_benchmark_models.parquet",
"live_benchmark_models.parquet")

3 ZQE wxl Z4Z5 (Walk Forward Cross Validation)

DE 052 /3 =¥ =(Walk-Forward) =23 E AtEal MM EICt,

Ol= 2= 0| Z0[ sl Al O|Fof| EXHAE H|O|H 22 b &l RH| 2fs ~ECH= A

A

o

o|oj

g

Ct.

rr

M2 O|0|B = 156712 era T2 LEEICL

Zt era H3A(chunk)of chet 0|2 first_era_of_chunk - purge_eras7ZtX|Q| H|O|E{Z &t
SE ZEol| ofs MMEIC

purge_eras?| 7i= 20D EfZl2| A2 8, 60D EfZl2| 42 160|C}

L) DHE2 era 12H 1487HK|2 &H&5t0, era 149~1562 H|2|(purge)$t F era 157~31201| CHaH
Of| ZSHet.

O CHE0lE era 1~3042 855t era 305~312E8 M2|$t £ era 313~4680] sl 0| SSHCL
Ol2{st 4|02 teEICt,

A3 ZE AT A= Of2Het 22 FEZL EICt:
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https://numer.ai/tutorial/hello-numerai
https://numer.ai/tutorial/feature-neutralization
https://numer.ai/tutorial/target-ensemble
https://numer.ai/~benchmark_models
https://github.com/uuazed/numerapi
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1 1 148 157 312

2 1 304 313 468

3 1 460 469 624

A 1 616 625 780
EZ s LGBM slo|wm}2fo|E

[

HRE=2 Ct2at 22 LGBM 50| HI20[E{ S AESICE:

[
o0&

I
HI
rlo

standard_large_lgbm_params = {
"n_estimators": 20000,
"learning_rate": 0.001,
"max_depth": 6,
"num_leaves'": 2xx6,
"colsample_bytree": 0.1,

£ LGBM 1}2}0|E{ (Deep LGBM params)

29| 48 S2l= 20| 80| &= ZRI} UK
2T A IS B AFBSHEN RS M52 2
i

0| 5to|m{mtatnlEf o1 0] Chst Kbt LSS 0] E S0l

i|0|E17f S7ME 0%, RE|= v5 HIX|0I2 ZHS shEg wf AL8sH &2l “H(deep)” Tt0[E 7

WEE

(=]
=1

mm
>0|I

.l
o

deep_lgbm_params = {
"n_estimators": 30000,
"learning_rate": 0.001,
"max_depth": 10,
"num_leaves": 1024,
"colsample_bytree": 0.1,
"min_data_in_leaf": 10000

2rAt=E (Ensembles)
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https://forum.numer.ai/t/super-massive-lgbm-grid-search/6463

(=Y
_]u

o rad = 7t AtsH(gaussianize)stCt.
HEHA1Z #2535k (standardize)$tCt.

2} o] Chgt VIS XIS LiEt = Z7HS R HE 2 o Z4tE LHA(dot-product) sttt

AN
Y
i)

(eleEl= 4<2) 21t HIHE SElsH(neutralize)SHCt.

1EARE ATHAEX | 2 g2 CHE2t 20

def rank_gauss_powl(s: pd.Series) —> pd.Series:
# do rank-normalize
s_rank = rank_keep_ties_keep_na(s)

# gaussianize
s_rank_norm = pd.Series(stats.norm.ppf(s_rank), index=s_rank.index)

# Standardize to 1 std
result_series = s_rank_norm / s_rank_norm.std()

return result_series

ensemble_cols = ["V4_LGBM_NOMI20", '"V42_RAIN_ENSEMBLE" ]
weight_vector = [0.1, 0.9]
for col in X[ensemble_cols]:
if "era" in X.columns:
X[col] = X.groupby("era", group_keys=False)[col].transform(lambda
sl: rank_gauss_powl(sl))
else:
# check X contains only a single era
assert 1800 < X.shapel0] < 6000
X[coll = rank_gauss_powl(X[coll)
return X[ensemble_cols].dot(weight_vector)

=23t (Neutralization)

UH e =25k (neutralization) P8 S E st QIO

O] ™2 7|2X 2= 3|7 (regression)E +~&5t04 0| ZZ40| 2t m|X{(feature)of Aot} &E=[0 U=
XE AttstOtg) O L2 E 0| HEO|M MAZEN 20X = B E X0 Cish 2w
(orthogonal)st #IE{E 2t== Zi0|Ct.

CI22 EM OIX 22 (neutralizers)s 7|22 2 02 HIE{(¥)E SEgtst= ZE O|A|CY:
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def neutralize(
df, columns, neutralizers=None, proportion=1.0, era_col="era"
):
if neutralizers is None:
neutralizers = []
unique_eras = dflera_col].unique()
computed = []
for u in unique_eras:
df_era = df[df[era_col] == u]
scores = df_eralcolumns].values
scores2 = []
for x in scores.T:

X = pd.Series(x)
x = (x.rank(method="first") - ©0.5) / len(x.dropnal())
x = stats.norm.ppf(x)

scores2.append(x)

scores = np.array(scores2).T

exposures = (
df_eralneutralizers]
.fillna(df_eralneutralizers].median())
.fillna(0.5)
.values

scores —= proportion x exposures.dot(
np.linalg.pinv(exposures.astype(np.float32), rcond=1le-6).dot(
scores.astype(np.float32)

scores /= pd.DataFrame(scores).std(ddof=0, axis=0,
skipna=True).values

computed.append(scores)

return pd.DataFrame(np.concatenate(computed), columns=columns,
index=df. index)

=Eo O
O] 2ES2 7ol
U HIX|0E RS Che 22 ¥y 7AIg mEaCt:

{data_version} LGBM_ {target}
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0|2 At&glCt.
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V5_LGBM_ CT_BLEND (2 371 ol ™)

Ol=V5 LGBM TEAGER2B20zt+V5 LGBM _CYRUSD20Z2 50:50 HIg2 Sdlst b =8 HEIO|
Ct

Che BHUSS #IX|0I2 22 H0|X|of EAIE|0] AUX|RH 05 DHUolls mate|0f K] AT,

0l Xf30| 42 20|57 mj2o|Ct

INTEGRATION__TEST — SA| 7t @400t TEtE RELS KESHEE V2, V3, V4 OISS HA o
= v5_lgbm_ct_ blend% 1otz QAL

NB_HELLO NUMERAI - 7|2 “Hello Numerai” SE2|¥ “ES0A YAHE ZHS XSSt
NB_FEATURE_NEUTRAL — “Feature Neutralization” FE2|¥ LES0AM MM= nEHS
H|Eetrt.

NB__TARGET ENSEMBLE — “Target Ensemble” SEZ|Y LESO0|M YME DA S N Ect
Ct.

NB__EXAMPLE__MODEL — “Example Model” =ES0|A YME 7|2 OflA| 2R S NSt

F{HLIE] 2& (Community Models)

Numerai 747 L|E[= Numerbayzts ZES 7HU3UCE

OI‘— Numerai 7FL|E| M4 S0l 2laf SHEO{T 2ES Atllub= A0 ELt
-f) Numerai= Numerbayl| SE& 22| 452 E&otX| Z=rt

|2tel =2 =(returns)s 0IE5H = d~(float) HE{CE
F5ho,

20| offEt 40|ES UISFIES SHAE|TE AAE0f U

D E ME2 NumeraiZt 2| 7210l AtEot= HEF 2 & (Meta Model )0l S&HEICH
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https://numerbay.ai/
https://www.investopedia.com/terms/r/return.asp
https://docs.numer.ai/numerai-crypto/scoring/definitions#meta-models

2L (Rounds)

2t HES E{TES] 3 “Bl2=(Round)” ol £3tct.
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EF2E 453-477° E A=t
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Bl QE AJZhk Ofzh A|Zh* Ha AlE |5 &y
3l Tue13:00 UTC Tue 14:00 UTC [ EQY °F 319 & (ERY)
+Q%  Wed13:00 UTC Wed 14:00 UTC LS sted AN F(ERY)
292 Thu13:00 UTC Thu 14:00 UTC e =24 °f 338 = (3te¥)
22  Fri13:00 UTC Fri14:00 UTC LIS 22Y 2 33Y = (£2Y)
EQY  Sat13:00 UTC Mon 14:00 UTC e 22¢Y k33 = (52Y)

* AH @ 3l 0tz A|ZH2 22 E0HCE oFZHSetA o~ QICH

JegLt B E 2tRE = F A 1A2He] & E(submission window)2 E&5HH,

5tAh13:00 UTC 0|0 ¥2|1 14:00 UTC O|Xof| OfZtE| x| &=L

MiEst7|

EHHEM SHt=H Z75t2H o 2200 2AIZE ol =(live predictions)S ®E3HOF &Y.

CtE2 NumerAPIE At&sl PythonollM MES +=

o°I"

St

Of|A[C}:

napi

# EA

fll

# &

# X 2lRE 7IHR7|
current_round =

2t0|E mfX CI2RE

# HAZE o5 4

# MZE ot =oig

from numerapi import NumerAPI
import pandas as pd

= NumerAPI(" [your api public id]",

napi.get_current_round()

No. 13 /94

live_predictions = model.predict(live_features)

"[your api secret keyl")

napi.download_dataset(f"v5.0/live_{current_round}.parquet")
live_data = pd.read_parquet(f"v5.0/live_{current_round}.parquet")
live_features = live_datal[f for f in live_data.columns if "feature" in



https://github.com/uuazed/numerapi

submission = pd.Series(live_predictions,
index=1ive_features.index).to_frame("prediction")
submission.to_csv(f'"prediction_{current_round}.csv")

# HE Y=RE

model_id="your-model-id")

napi.upload_predictions(f"prediction_{current_round}.csv",

CI= M|& (Multiple Submissions)
X 7|Zt(submission window) SOt 25t

—
o, E71 R B0l g = 2 7K Orx|gfe 2

X|1 H|= (Late Submissions)

oMl 2t2E2 HIE 7(2te s/ 0S| MEE 4 QI

0| 42 HMzE2 “X(late)” 22 ZHFE|H, Y= FOI=|X|2F AH0|H2 27FS5ICH

XA HE2 olef 2R Feks FX| g4, s M2l #/ed =& NMR(at-risk NMR)2 00|C}.

CESHCHE AtEXte| HA A4=(payout factor)dT P&k O|X|X| =Lt

X} =3} (Automation)

Del A2 C (Model Uploads)

74EE ZHEtSHH M E H|oFo| M2 AtEst W2 stEEl 22 E Numeraio Y2 =35h= Z0|Ct.
ot F=E35HH NumeraiZt 1 X2 2 0SS M5t MES X 2|6t

CIIEfL} MH 2|7 HAER 22 0| YHE At&st= 20| ECY

XMt LiE2 model upload MME &t stat,

Numerai-CLI

“Compute Heavy” 2tk E2|= 34| M SAER ZERE S2MO0|C}

AWS, GCP, Azure 242 25 X|5I0, =&t RHO|Lt TiO|Z2fels RAsHALE 21 X

|.E:|h 74 =l —_r’-JI|'5| q

Numerai= 0| ZHQQAE XMIAX R X|50{, KO 2[ZE U 7|& X Q

Lot =2 88N MEIEE =5

PH

= AAE|N ALY,

XtMIsH Ll 2 Numerai-CLI GitHub H|0|X|E zt15}2},

E2#H MY (Local Server)

2meo|2 #ZoIN 2
MrioR trasta big

-
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https://docs.numer.ai/numerai-tournament/submissions/model-uploads
https://github.com/numerai/numerai-cli

e CRONOJA — A3EES F7|H22 Jllstd HE AHE Ats HXlst= S 2d5t= YWY

=
e NGROK 0j|A| — NumeraiZt H|= z2l2 &2 £ QI 2 25 (webhook) 2 M& 5= Hi

[§7| 2 X|21 X|= (Queued and Delayed Submissions)

M 2tRES HIE 7|2 52 R, HES2 A& 2 g 2222 ti7|€(queued) off F7HEICH.

CH7 | x1|=‘=2 CtS 22 =7t AEE[M SA| “HAl HIE(on-time submission)” 2 H&H=ICY,
of 2h2 f t live data2l ID7t HZE|2 2 NumeraiZt 0| 2t2E9| 0| IDE £ 2t2=9| ID

i
Ral
o o
: o=
o L
n]

I A A[ZHO] ZOIH (0f]: 24412t Ot 2R E HR) MZ0| XAECHH,
E‘-f 01|A1 ’é:éié* Of|= 202 il ef2 =0 MEe = AL
o|x 2 o A

[2E2Q| 0= IDE Ats2 2 2[4 22 E29| IDZ i S,

D A=E (Model Uploads)

LU MES ASafets 7+ ZHEstl Rzl AHo|C),
(eF

12 . pkl It YEZ YE2EoH Numerai’t AFS2 2 0|52 &5t NES M2(sHCt.
M |-
(@X]

= = —
[afA erdd, el=eh, AFES S0l 18 & 227 §len,
AM2Xl= C[O|E{ AtO]d 2002k S35 EICt

ApMet RER(E2 0| =ESO|M,
7|2 olAl= Ol =ESO|IM =heleh 4 QICt

Xt HEAL
—Toc o

0

1. 8t& 5l 29 (Trained Model)

Numerai Predict 413 81Z9| 27 Al MxI5t1 2US sH&AIZICt
0 S DHUO| B4 HANOR UHEITE BF5H| IsH A5 17IX| M R2fS JHEICt
S 20| Qi 147|X/2] 10| BTt THE| B{HS ALBE! 4 UX|BH BIEA| St E2nto| 319 S84

QE[HOF BHCt.
==20f gl If7|X= AL 4 i/t TR Al DiscordS S8 28 4 Ct,

2. 0| = m}o| =z2}2l (Prediction Pipeline)
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https://forum.numer.ai/t/automated-submissions-from-bash-shell-script/5806
https://github.com/Raynos/numerai-example/tree/ngrok-test
https://colab.research.google.com/github/numerai/example-scripts/blob/master/hello_numerai.ipynb
https://colab.research.google.com/github/numerai/example-scripts/blob/master/example_model.ipynb
https://github.com/numerai/numerai-predict/blob/master/requirements.txt
https://discord.gg/numerai

DS st2 ZM, 2H0|E TX{(live features)E = EOF AA|Zt 0| SELS BElstE = FASHT

ot

# Wrap your model with a function that takes live features and returns

live predictions

def predict(
live_features: pd.DataFrame,
live_benchmark_models: pd.DataFrame

) —> pd.DataFrame:

live_predictions = model.predict(live_features[feature_cols])
submission = pd.Series(live_predictions, index=1live_features. index)
return submission.to_frame("prediction")

O &AIt0] NumeraiZt AFSALE CHAlSH RE S SHIEA| HEe + A= st Holct

otok 42 =5t pickle LHUOf| Of2Het 22 HEHC| predict & AIOLIX 7 GiCHH, B Ma2 AMulst
Al EIC

3. Cloudpickle

cloudpickle 2to|E2{2|E At&3H &f+E L2 (pickling)st, M-dE pickle Tt S Numeraio
U= S

# Use the cloudpickle library to serialize your function
import cloudpickle

p = cloudpickle.dumps(predict)

with open("predict.pkl", "wb") as f:

f.write(p)
0| 2t0|E2{2[= DaskLt Ray Z2 24 AFE T2 U I0M T AHSEH,
ZZH0|M 245t Python ZEE &2/ 22tRE S0 fdo= Alst 4 QA &Lt

cloudpic klesS A83st= 2 0|82 #Z pickle 2t0|E2{2|ef P2 A=FAEOFL 2 22 AR 218

[«>)
A E(local context)7tX| 874 =& StSHCH= FO|Ct,
I HE0| 2Z stZolM /e ZESE o FIF Y glo|= &2 o7 | &g 4~ ULCL

=

| OIAA[N predict &4 MY AR D0 H2|E modelst feature_colsE FZSHCH
cloudpickle2 0| & Z{HM|(mode 12} feature_cols)E (22 XEstet0d,
NumeraiZt s gf+E Ale I SUSH M E AL 5 JUEF HESITL

4. 1|2 2L (Upload the Pickle)

Submissions H|0|X]2| R EZ0]| = Upload Model HES 22/5l0{ 2E S Y= =5t
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https://github.com/cloudpipe/cloudpickle
https://www.dask.org/
https://www.anyscale.com/ray-open-source
https://docs.python.org/3/library/pickle.html
http://numer.ai/submissions

@ & 2 0

Upload Mode|

EiSt 0, AEet Python H{Z1E X|Fst L2 UploadE S2/6tCt.
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MODEL UPLOAD X

Model Name AUTOFOX

Upload your model to automatically generate live predictions
for every daily round.

Example Notebook Documentation

New Upload

Select Pickle File

predict_neutral.pkl

Select Python Version

Python 3.10 (Google Colab) v

Dataset Version

v4.1 float32 (Latest)

Upload

Numerai= Y2 =& RS Alssto] Sl 22 =0 cHeE MA|IZE MIE(live submission)sS MA ST

=

M ENEEEEEEEEER

UEEEEEEEEENE & @ } ) o
NB_HELLO_NUMERAI WHEEEEEEEEER - & Pending Filename: PFEdICt-Pkl. & o
ThEEEEEEEEEEN View logs Created: 3/18/2024 3:27 PM

F INNEEEEEEENR
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(n]
D

I.

=
iy

X

HAtS2=

=)

Filename: predict_barebones.pkl

Created: 3/18/2024 3:03 PM
Created: 3/18/2024 11:23 AM

Filename: predict.pkl

Running
Success

0| LIEFLIO,

View diagnostics

=
=

=

[ —|
L
Success
Success

View logs
View logs

, Numerai”t Z4Z&(validation) HI0[E{All0] CH

Daily)

ing
D0 YZEE|M NumeraiZt 1Y ZES A5 AA|

M EEEEEEEEEEEN
°

TuBEEEEEEEEEEN
WHENEEEEEEEENR
ThEEEEEEEEEEN
F INNEEEEEEEEN

N 2 2oi| o

™ “submissions” Yol A2
[e]

VEELES
(Runn

NB_EXAMPLE_MODEL
[t

— -
NB_HELLO_NUMERAI

(diagnostics)

X

__Ol_
__ot
<H

H, Z[A HE SEZHES ATAS

1. Pending: NumeraiZt 22 &

=
110’

<
o

il

N
0| 2t==|0f H|

o

S

2. Running: Numerai’}

__A_._._._

Sl

I Al
=

=

3. Validating: &

No. 19 /94

Ct.

t

the Pickle)

ing
2/5

H(Timeout) §2| O|®7| =&t EICt,
isabli

 (Di

(=)

1

A

o M22| £&(0ut of memory)
o

1. Submissions H|0|X|Z O|=&tCt,

1. Error: NumeraiZ| 22 A
2. Model Upload HES 2

4. Success: NumeraiZ A|
2. Failed: 22!

6. 1|2 H|E


https://numer.ai/submissions

1NMR = $17.24 Tournamen ts ~ Hedge Fund Discord GitHub Forum Docs (2]
NUMERAI
«
Submissions Current Round: 843
Home
Leaderboard
Models (57) Round 843 models submitted: 10 / 57 Q Search
Season
Data
NAME SUBMISSIONS LATEST SUBMISSION DIAGNOSTICS AUTOMATION INFO
Model .
= = o
; +
Submissions » S INTEGRATION_TEST [CRE - |
Scores
Success Success Filename: predict.pkl
Staking . NB_HELLO_NUMERAI " E [n}
View logs View diagnostics Created: 9/27/2024 11:25 AM

3. “Settings” ®0llM DisableS AEHSHC},

MODEL UPLOAD X

Model Name NB_HELLO_NUMERAI
Filename predict.pkl
Dataset Version v5.0
Python Version Python 3.10
Uploaded 9/27/2024 11:25 AM

New Upload Settings

Disable model and clear confi

FAQ

0t Python/zli7|X| B{F 0| X| 2I=|L}?

7|2 B{F2 Python 3.110(X[2H 3.
(o]

10 0| 3.12 05+2| H{F 0| X[ EICt.
UZE Al {5h= HES MEE 4= QU0
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Model Upload 2tZ0|M AR &= Ti7|X| BT 2 CHS TR0 A 2elet =~ QICt:
https://github.com/numerai/numerai-predict/blob/master/requirements.txt

Beo] lE{Lo| B £ L2

OfL|C}. Numerais= 22| QIEull

rh
=}
2
o

SE=EN

-
OII.,O_

=

H22|(Mem) % CPU H|gt2 o2 A| E|L}?

72Xz 2t BE0=1 CPU [ 4GB RAMS| 2| AAT} SRR,
Z|CH 1022t2] A3 A|ZHO| ROJZICE (CH7Z | AlZH2 H|2).

LightGBM #x|0}3 7| Z:

o T2 I NER 20K E2| B 12 O|Liol| &3

o XA LM MEZ 90K EZ2| T2 62 O|L{oj| A&l

fe)
r
_lT‘_
H

e
o
|IO
HIJ

[T
rok
2
ruTm
Ofm
=0£
1
Ol
=d
5]
o
ok
1
£Q
D_

mjo

nn
B
ol
N
Ho
:(I)g
[
Kol
nx
0
o
o
ok
0%
fob
n
o

UE2C S0|= 2 =7(race condition)= &
2 Y2 EotaM 7|1E2 Compute MY S HIEHMSISH0F SHCL

IIZ'_
rd
ek
>
$0
a

Lk Numeraie Y2EF 2EE oL Z(unpickle)stod
O

Otok 0|of| £MEH0| QICHH CIE Xt=35t £2M AFRS T124alof 5ot

AH|A 0| & 22t (Terms of Serwce)

Numerai= 22, &, A H|2dst, ds XMt S 0t Olf == RS Hgdetet d2lE

)
HEH o2 AL} AHIS| K| THO|Rl0l0] S8H22 TAEIStSR| RO} BILH
20| 100% HAHOR SECHs HEHe HZEX| o=rt

£S5k Numeraic Y258 RHO| Ms50=Z Qlsf 2hafst 4~ Ql=
0|2 EE= &A1 CHal ofrst Rl = X|X| =Lt
DEIol MIto]| CHEH ®el2 MM o Z AFZ XA QUL
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https://github.com/numerai/numerai-predict/blob/master/requirements.txt
https://docs.numer.ai/numerai-tournament/submissions#automation

M= #|A| (Scoring)

H 2= (Scores)
S H&f(payout)oll At L= 2 M4= 5 7KL

o o2E(Correlation) (CORR): Ol Zgkat EFA Zhof &2

o MEZE 7]0{=(Meta Model Contribution) (MMC): t|Z%f0| HIE} 2Elof| 7|05t= M=

ok HY0ll= AEEX| EXU HIECZ MSE = FEY Hesk ULk

e Feature Neutral Correlation (FNC): 2= H|Xof CHal S2iatst S ERlate| AbztatA|
o Correlation with the Meta Model (CWMM): HEt Z&I(AH[0|Z 75 B
el

o Benchmark Model Contribution (BMC): AH|0|3 7}= HIX|0t=2 220 cHal| SISkt £
SEAN IR T % |

A2t M4 413 (Live Scoring)

StLtel 22 E LHOIM MZE 0|52 £IE Ea=7t LHEE7| TR & 20842] Ha UOI0|ES 2=Ct
=

f
HE =0, T2 2H2E0 3RS dHEAL
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https://docs.numer.ai/tournament/correlation-corr
https://docs.numer.ai/numerai-tournament/scoring/meta-model-contribution-mmc
https://docs.numer.ai/numerai-tournament/scoring/feature-neutral-correlation

Legend

Submission First and Last
e No Scores Score Day

Score Day

Mon Tue Wed Thu Fri Sat Sun
1 2 3 4 5 6 7
Generate Live Submission Window
Data Starts at 13:00 UTC
8 9 10 11 14
Submission Windo ends
at 14:00 UTC
15 16 17 18 21
22 28, 24 25 26 27 28
29 30 Sil 1 2 & 4
5 6 7 10 11
Last Scores

2CE= EQY 620 AI=H(Open) 51, o9 80| Ol (Close) =ICt.
g Y 12Y(4Y £) of| AEEN, O|F OfF StQULH EQUNEX| DY M7t HAIEICH
SHE

S Hes oot 2 20 59 820 SIHECY.

20| 208 SQt O|R0{X|= Ol E,
2027Zto| =X £olZ(returns) S 7|82 H|4E| 7| WfZ0|C},
0| Z2lE= 0|RE,
10 ERL A [Ato] A2 T|E 2
= 7| 299| #0182 RAI5H 2022 At 7|2 AR
I

O| Eflztel2 Yt o 2 "20D2L" 0|2t S2ICt —

5 (]agged)i X|AE|7| i 20|LC},
sict
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Legend
Sl:,sir:;s:\:‘?n No-Score Day Score Day Fi;toarngl;;St Live Returns
Generated
Mon Tue Wed Thu Fri Sat Sun
1 3 4 5 6 7
G te Li Submission Window
I_’EtUI’nS o Starts at 13:00 UTC
ignored
1D0L 1D1L 3D2L

Submission Window > oltz

ends at 14:00 UTC 2|Days to Process
J R — 16 17 18 19 m———— 20 21

2|Days to Processr

HE=

= = )
% = [ o o =
MY MER = 22Y 1222 1D2L ERIE ALE36HH,

— A = iITsls
Ol= 2 10| =0t LIS,

— o -

M T MER = EQY 1392 2D2L ERIS AFESI,

— A Ao|lE2S 1155
Olz 2% 10¢ ~ 2 11| +UES ZL IS}
x| = AL = o C
2B dre A 43 2, O3 2 22U 80| AL,
20D2L ERIE 7|Etez2 £ 102 ~ LIS H 3l 622 +2AES ZES!HT
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Legend

sw;::js:‘j:n No-Score Day Score Day Fi;:::ngl;aSt Live Returns Scores Calculated
Y Generated
Mon Tue Wed Thu Fri Sat Sun

1 3 4 5 6 7

returns Generate Live Round Open

. Data 13:00 UTC

ignored

Submissions Due 2 Days|to Process. Scores for 2D2L
14:00 UTC
15 e 16 e 17 18 0 21
10D2L 11D2L 12D2L
R —— 30 — 3] ——— 1] — A ———— 3 4
Scores for Scores for Scores for Scores for Scores for
13D2L 14D2L 15D2L 16D2L 17D2L
m
Scores for Scores for Scores for
18D2L 19D2L 20D2L
m
St Numerai= 60D2L H4-= X SEtCt
L 1S =1 Ol(= QX & 5l

Ol sgst 2212 M=X[2H AVt 40 SYUL(S 8F =)ol s =t
= = =
%, & 1252|7120 A QFICE

A= = | — o L—
60D2L ME 7|22 HYO0| X|ZE|= 22 == AH|0|ZE NMRO| 1257 &3 (lock-up) &Ei=
o
SX|EICt

AL

CEE (Leaderboards)

x|E ™aoto| 2Ee| AA|ZE dut(live performance)of| BHIEICE,

=%/&= 1™ t2l(account level) 2f 2 tke{(model level) 250 A AEEH
ZFQ E8 M+ reputationOl2t 2L,

REol reputation 2 147t W H4=0|0d,

Ol B E|[HEEOMO &9 E 2Tz ZHSITt
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AHe| reputation AH0|3 7HE W M4(Stake-Weighted Average Score) = 7| 4HEICE,
0f 2t E0iCt ZH RElo| M0l O REC| AH|0|3 HI8S Zof §HAFSICY
= AE|O|217|-O-II_ Crol malor Host %lq_gd,

HA'L—

71|’é! Heeolld 222 reputationzt SYSHCE.

Data Scientists Models Q Search

Staked Data Scientists Staked NMR At Risk Avg 1Y Return

475 474,853 NMR 44 .2%

RANK NAME CORJEO0 FNCV3 CORR20V2 v MMC BMC CORT20 STAKE 3M 1y ALL
1 m JOHNDOE45 0.0079 0.0058 0.0196 0.0056 0.0031 0.0037 14.219 NMR 32.2% 107.2% 185.6%
2 m EGG 0.0078 0.0061 0.0247 0.0056 0.0029 0.0047 5,478 NMR 25.1% 117.5% 792.5%
3 THEHUMANPEEP 0.0066 0.0038 0.0230 0.0055 0.0013 0.0030 6,796 NMR 6.0% 112.1% 207.0%
4 SUGARCANE 0.0079 0.0070 0.0202 0.0055 0.0047 0.0045 5,413 NMR 56.3% 105.4% 520.4%
5 m DERRIDA 0.0093 0.0058 0.0246 0.0054 0.0030 0.0047 4,383 NMR 25.7% 29.0% 131.9%
6 m GEORGEMADLIS 0.0036 0.0007 0.0061 0.0052 0.0029 0.0019 12.457 NMR 27.6% 63.6% 12.5%
7 m AMBRUL11 0.0007 0.0018 0.0139 0.0052 0.0012 0.0013 37.212 NMR 5.2% 95.0% 88.0%
8 m MICKADLR 0.0014 0.0000 0.0099 0.0050 0.0000 0.0000 - - 63.5% 97.5%
9 ‘ BELIXROGNER 0.0082 0.0057 0.0295 0.0046 0.0019 0.0050 4,295 NMR 14.3% 122.8% 469.9%

numer.ai/leaderboard

Ral

Ct (Diagnostics)

Ch £ 1= A= (validation) HIO|E{MIS 7|Hto 2 ®M42 AHAtst D A|Ztstsict,

I'ﬁ
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https://numer.ai/leaderboard

@ NUMERAI ANSON_TEST2

Performance ~ Risk ™ Other «*

Sharpe Ratio 1.2388 Std. Dev. 0.0228 Autocorr 0.0844
CORR 0.0283 Feat. Exposure 0.2130 FNC

FNCv3 0.0266 Max Drawdown -0.0943 Ex. Preds Corr 1

CORR FNCV3 CORR TB200  CUMULATIVE

kil

TITH 2 Of|A|

Model UploadE S8l RS HZE$H AR,

Numerai’t At=2 2 S H|0|E{Alof| M RS All5H0 XICH A0S MASHTT
X™ 28512{™ numer.ai/scores HO|X| 2 O

=
|=3f Run Diagnostics HHES 22/5t™ EiCt,

Models (9)

NAME CORRV4 RIC CWSNMM APCWSM

$ EXAMPLE_MODEL 0.0019 = -0.0010 0.4042 4446 0.1569

g INTEGRATION_TEST . =) -0.0010

| o} Bi7{o] M= Ojafe] IS BAIK Yer

Lol_

o Z& OftI2]s 2O0tojME 2 X #ol ZH= 517 o/ =52 Qu{m|El(overfitting) </ 2/&/0] L

ZZ Cjo[E{Klof B+ st& 5t ZE2 MAjl(out-of-sample) EH-Z0A YBISIEIX] &S =+ UCH

LS
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https://docs.numer.ai/numerai-tournament/submissions/model-uploads
https://numer.ai/scores

ofiof M= Ha ME MEEIE 2 & K 8 =712 T2l dHalt
QEAA AL = numerai-tools/scoringdilA Eelgt o~ QO

Cts Y02 Hi7[X|E 2X[E 4 UL

> pip install numerai_tools

E7 (Statistics)

e tie-broken rank
o percentile rank2(E) Al2|=0 &
o id /indexE 7|&2 2 &8 2dll(break ties)

o tie-keptrank

o percentile rank £ A2|=0| M &

o SE M0 sE Aol tie-broken ranks2| s 1 R 92 MH
e correlation

o T AIZ|= ZHe| MEtA4

e Spearman correlation

e pearson correlation
o Z}0|E EfZlt Of|F 7he| MO &f A4
o L2 =2E A5 oD 2 T2 A2t |51} CI2Ct

e tie-broken-rank correlation

o c}0|E EfZlnt tie-brokens! 0= =¢f Zto| &f2t2A|(FEE Q=4 NaN =)
o F1: 0= m|0{& HEOIXT, 0| FS =RlefetEE SA2 AL|O{2Ht FALSITE. EFO]
=0| g1 o x0l= S50 ¢ 7| =0l 1.02| &S Edst= A2 27+s5itt

e variance normalize
o HIH sE Bt FFEHXIE 12 Y35}
e power X / pOow X

o HIE & 2ot S E BAl5tD 2t 4f2 HEME X2 558t
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https://github.com/numerai/numerai-tools/blob/master/numerai_tools/scoring.py
https://en.wikipedia.org/wiki/Percentile_rank
https://en.wikipedia.org/wiki/Percentile_rank
https://en.wikipedia.org/wiki/Spearman's_rank_correlation_coefficient
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient

gaussianize

o HIE{ gZ 2o} so| EEHXIZ L0 R = E(unit norm) THE7|

neutralization
o HIF s@f TS & Noj| Cistoq, Nof| Cha 2wl M& '

o s'=s-(Ndot (N _inversedots))

Mo
plal
N

orthogonalize
o neutralize@ RASHA|CH S2lsHel & G HE{Of sl O =Lt
o HIE{ u, voil Chstod, vel udl tigh 2w d== 37
o v - (uw (dot(transpose(v), u) / dot(transpose(u), u) )

numerai corr

o 0% #E st EFZI HE t7F OIS W sef t2f JEts 7l

52 HE

o

= s =tie-kept rank — 7t2A[2tst — po

=

S
» t =pow1.55 M35t
» 5 bt O W|Oj& AEE AHIA

feature neutral corr

, SEiete IX AZE F, BRI HE t7F RS M, Fofl tis S&eket 7 sef t2

= S =S £ FOl chall S5 - 24 B3t
» s 2} to numerai corr AlAt
e correlation contribution

o EfZl #E t, HiEt 22 HE m, O|F HE s7t FO{XS W, s7t m2| toi CHEE &f2Hof| 7045t
= =S Al

= m = tie-kept rank — 7t A|2t5Hst m

» s = tie-kept rank — 7t2A[9tS}EE s

AN AN

» s =s E moil s 2wl (orthogonalize)
o s 2 to ZEAS FSICt

mHE] & I|X| (Factors & Features)

e Factors
o H|O|H MIEUNZEE 22 ASSE|X| LA2(HA| /20 52 7ts) HIO|H

=
o AMZXIA MSEX|= X2 S80A OHR & LT A2
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o Epl ZEEZEZ[Q HE} DR 2 a4 0]of| il SEIstetCt

e Features
o AREXMOIA Hl3d DM 2 M == YZste FAAE A|TZE
o HIO|HAMIZ A2 I|HE 0l HIC = 714

o LHMHOZ 0]0f Chgt &3 TEE[SHA[2H 100% SE=t= efef OfL 0 of|2|7F E XY

0

e V3 Features

o v3 “supermassive” HO|E{ 0| AtEEl 2= L|X
e V/4 Medium Safe Features

o v/ HO[EM0l= 57kK| X B0| Ut

o IF 27HX| HYR 0] MEAlof et

E}Zl (Targets)

o weekdays
o &—2 (20D =20 Days = 4F)

o returnslag

o timeline XDYL

o XUNe| HHof| 2T H==, YEO X[QIE & +2UE
e neutralizers

o E}ZI0| SEStE= HE /T|X
e bins=x

o EfZlel gts x7iel ez H|d
e uniformity = x,v, z,

o HPZZZ 270 FZH(OHl: 02t 1)0 X%
7H 7240l 0.252F 0.75)01 y%
CHE FF F7H(0ll: 0.5)01| z%

o L}

0o

|

o
o ...
e target [name]_20
o EfRIZtel: 20D2L
o bins=5, uniformity=10%, 4£0%, 50%
o Zglst A Common Factors &!/5E= Features
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e target_[name]_60
o Eflztel: 60D2L
o bins=5, uniformity=10%, 40%, 50%

o ZElgt A Common Factors 2/&= Features

HIEt 22 (Meta Models)

e Stake-Weighted Meta Model (SWMM)
o Numerai M&=2| AH|0|2 7t5 &
o Numerai sl|X|EHE7} H2H0]| AL

e Benchmark Meta Model (BMM)

o HIX|OI3 RES| AHO|Z 7tE Wit

H% (Scores)

data lag

o BIE7} +=2|& HI0|HE XME|st= Ol Z2l= &

o 2h2E Ot & returns lag + data lag 0| K|k A|MEE HIb AZ(ESE 2+2=4Y)
MMC - Meta Model Contribution

o M&&, SWMM, target_ cyrus_ 202| Azt 7|0{=

o Efel2tel: 20D2L (+ H|O|E X|¢1 2L

CORR20v2 - Correlation 20D2L v2

o ME=1target_cyrus_ 20 7F2| numerai corr
o Erztel: 20D2L (+ H|O|Ef X4 2

CORJ60 - Correlation Jerome 60D2L

o ME=1ttarget_jerome_ 60 7t2| numerai corr
o Efelztel: 60D2L (+ HIO|E X|¢1 2
BMC - Benchmark Model Contribution
o M&&, BMM, target_ cyrus_ 202 &2 7|0
o Efel2tel: 20D2L (+ HIO|E X|¢1 2L

FNCV3 - Feature Neutral Correlation V3
o M|E=, V3 Features, target__nomi_ 200i| Cist feature neutral corr

o EFI2tRl: 20D2L (+ H|OJEf X|¢d 2
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e CWMM - Corr w/ Meta Model
o s =tie-kept rank — 7t2A[Qtst — HEE sl pow 1.5 H&
o s 2 SWMM 7t Z|0f& &bt 7|4t
o EIEtQl: OB X[ 42 / =0l H|2|E
e MCWNM - Max Corr w/ Numerai Models
o HME=ICHE EHHE ME= S F] L|0E o2
o €2 E22E0M O|F0E HES2t
o EtIetQl: ClOo[Ef X[ 4L / = S0l H|2|E
o APCWNM - Average Pairwise Corr w/ Numerai Models
o MESULCIE A EHHE NES 7H e T[0{S At
2 220N 0RO T MESaHet 5|

2tQl: Cllo[E X1 42 / S0l H|2lE

o
I
0o

Numerai®| 7t& thast M X| 3= 2| of S EFI 2Ho| AfgtatA|Ch
Numerais 0|E HY st S At X|ZE AHEsIH, 0|Z “Numerai Corr”2t £2Cf,
=2 +E0|M O X| = of|F0] HAIZH H2Hol| AFBE|RIS mie| X ZEER|R £AES & 2AGIEE 4

A =[ACE.

CORR:E 02| AlttE| =712

def numerai_corr(preds, target):

# rank (keeping ties) then Gaussianize predictions to standardize
prediction distributions

ranked_preds = (preds.rank(method="average").values - 0.5) /
preds.count()

gauss_ranked_preds = stats.norm.ppf(ranked_preds)

# make targets centered around 0
centered_target = target - target.mean()

# raise both preds and target to the power of 1.5 to accentuate the
tails
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preds_pl5 = np.sign(gauss_ranked_preds) * np.abs(gauss_ranked_preds)
*k 1.5
target_pl5 = np.sign(centered_target) * np.abs(centered_target) *xx 1.5

# finally return the Pearson correlation
return np.corrcoef(preds_p1l5, target_pl5) [0, 1]

« B 0l53tS 7192 £918H(gauss rank) 3T
IE o

Ol= O|Ef 20| 0121 0| B2 LA =57 | Mol 2= RE| 0| Sgt2 EEStot= AN Hef 2yt S
USHA| BEF7| f/gto|Ct
o LIS EtZ 442 02 S22 (centered) HEHSICY,
Ol 7t22A =2IstE 0|5210| W 02 7|EC 2 BX ol | IE0f YN S FXI5H7| fIgho|ct
o ORX|YOZ TIRA #=2|SHE OS2t SASHE El 250 1.58 & (power of 1.5) S A&t F
I|0j& A2 (Pearson correlation)S 7| AFStCt,
Ol= slIX|[HET} AN Z 71 =2 2 71 W2 0|5 U E2| AT Heljst= 4go| 7| 2
of, 22| me|(tail) E Z=5}7| Igto|Ct,
SHA QA2 0| S4te| 2 XH|l= S28IX| 4Ch= ZI0|Ct
D2 ox ¢|52| £9|(rank) off /3B BIEICE

=
CESh UHbMol &2 At (rank-correlation) 2Ct W2| B2 M7t M40 O 2 Y&F2 0| UL,

<AIO|EAFC] CORR
HAAO|EO|M= 02 HEfe| CORR HLE &tolset 4~ QL

e CORR20V2 — 02! E}FZIo] 20 HZof| CHEt =4l CORR &%
e CORJI60 — EZX EIZl “Jerome”2| 60 BT 0| CHEH A=tatA|
e CORT20 — =X EZ] “Teager”2| 20 H{TH0]| it Akt

HE} 22 7|0 £ (Meta Model
Contribution, MMC)

MMC (2 BMC)zt Faiel7f?
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Meta Model Contribution (MMC) 2 22Io| of|SZ+2 HEt 220 CHsl S&istst &, 1 Aot EL

711t 71X = 3824 (covariance) 2 2|0|stCt,

S A, Benchmark Model Contribution (BMC) 2 29| 0|2 AH|0|3 715 HIX|oj3 2

=
4 (Benchmark Models) 0l CHall Z&I5t6t 7l Ef2lnte| SE24t2 SHSICL

0| & X|#= 2o 1/st MHE(unique component) 7 O|EF 2 (= BMC2| 42 #Ix|0t=3 2E)

Of &ttt Aof| HofLt 7[0{SH=X|E LEHHCY,
= DEo| 0|52 HEt REI(E= HIX|0FE 2E)0)| cis &3 neutralize)stH, &2 =lw
(orthogonal) 420| EtZl1} 7HX|= S24t0] siet 2| 7|0{ =Lt

7{| At HEAL (Calculation)
EXN 22ENM AFEXIR] MMCE A Atet= ERH= CHa 1t 2Lt

1. M&= ol 5Z(predictions)2 H#sH(normalize)stCt.

2
3. Aol KE o 52 ti|et 220 CHs SEISHSHC).
4

. SEstE o|Z1t et 2te| 324 (covariance)s AAtsiCE,

def contribution(
predictions: pd.DataFrame,
meta_model: pd.Series,
live_targets: pd.Series,
) —> pd.Series:
"""Calculate the contributive correlation of the given predictions
wrt the given meta model.

Then calculate contributive correlation by:

1. tie-kept ranking each prediction and the meta model

2. gaussianizing each prediction and the meta model

3. orthogonalizing each prediction wrt the meta model

4. multiplying the orthogonalized predictions and the targets

Arguments:
predictions: pd.DataFrame - the predictions to evaluate
meta_model: pd.Series - the meta model to evaluate against
live_targets: pd.Series - the live targets to evaluate against

Returns:
pd.Series — the resulting contributive correlation
scores for each column in predictions
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# filter and sort preds, mm, and targets wrt each other

meta_model, predictions = filter_sort_index(meta_model, predictions)

live_targets, predictions = filter_sort_index(live_targets,
predictions)

live_targets, meta_model = filter_sort_index(live_targets,

meta_model)

# rank and normalize meta model and predictions so mean=0 and std=1

p = gaussian(tie_kept_rank(predictions)).values

m = gaussian(tie_kept_rank(meta_model.to_frame()))
[meta_model.name].values

# orthogonalize predictions wrt meta model
neutral_preds = orthogonalize(p, m)

# center the target
live_targets —= live_targets.mean()

# multiply target and neutralized predictions
# this is equivalent to covariance b/c mean = 0

mmc = (live_targets @ neutral_preds) / len(live_targets)

return pd.Series(mmc, index=predictions.columns)

Zictojl A 2] BMC (BMC in Diagnostics)

FIEh(Tlota e ABIA )0l M= BMCPH 2H|0|3 745 HIX|OFR 22& HA|of CHaH ALl K| 4=t
CHAL, o710l WAIE WM 71 B2 AH|0|2S ERet thd HIX|ot3 2o Chsh AlLhelct

2|2 E(Leaderboard) &2l BMCef &It L BMCZt CHE O|f= Cia2t 2L

« 2|E2E(Leaderboard) = A2t Hat(live performance) £ 20{=LCt
=, 2|HEE0M A A= BMCE BA| Numerai?t H|0|E] AFO[HE|AESO| 1 AI™| ¢ QU
HMHEZ 7|uto 2 5o},

2t £ AI-S| AH|O|3 7HE #IX|0t= 22| Cis E7tst= 40| S &SIt
O|E £0{, =7| 2t2E0| M= #IX|0f3 2H0| v2 0|F(example predictions)&0|AX|TH
x| EFOEOHH_ W Hust BEISO0| et QUL

o ZIth(Diagnostics) 2 A3 4al(validation performance) £ E0{ZELY.
[hefA Of L2 Cl|O|E], Ef2l, 2= 7[HE ArE5td /IS &= QUCH.

T M QEfiE va 6ES 7EC R Eotehs A2 KESHA| L
CHal, 7hset & 2ldle| nds RS 7|E2 =2 EUtsh= A0| Efsitt.
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https://numer.ai/~benchmark_models

2|C{ 2 Eef FITto A BMCZ} @f CHEX| 0171 5| HEtSHR| SThH
Ol 7H& S CIR & Et2l AM2 L EE(target ensemble notebook)_

o
o2
Kl
_O'h
il

E = (Discussion)

MMC % BMCOf| thist & XpMlet =2li= 0] 22 Z0|A =Helgh 4= Ut

J=HE0FAE & A|ZE (Grandmasters &
Seasons)

{% embed url="https://www.youtube.com/watch/v=R81Bdu2Suoo" %}

JsiE0tAE (Grandmasters) = Numerai 27HXHE2 {Igt Hol| 52 M =Lt
THEORAE AABIOM = AFZAIS| AH|0|3 715 B2 dal(stake-weighted model
performance) £ 7|Z2 =2 A the|(A2IH 7|&) H7H7L 0| RO ZICH,

O 18 1Y, M2 A[Z0| AIRFEIC

C{|0|E{ ALO|PIE|AE = 2039 %E HE(qualifying submissions) 2 2t=5}H

e Ao =X AH|0|3 71E AH M4 £9IS 7[Hto 2 A A| Efo|E(provisional title)o| Fo{=EICt,
O| EfO|E2 A1E Mutof| w2t HESE 4= QIO

AlZ2| OHX|9} 22 B0t SRED &7 2HEE[H, 2|5 EI0|S0] SAX 22 40{ECt.

7= &=+ (Canon Scores)

‘= H=+(Canon Scores)’2t M Z CHE | M4 XA E otLte| UaHE X EZ Stot7| 2o AL
= ZZFslEl f|ERIS o|O|stct.

Numerai EHHMEQ| B2t0) A Canonical Scores(=== “Canon Scores” )= 01 Q5 7HE0|C}.
0|2 S0, EA X|HEZ AF2E|= CORR M4£ 0121 X2 ¥H|0|EZ|QACY.

Z7|0l= ‘CORR20’ 0| A M2 A E[RAOLE,

2I2E 4847HK| H2El £ 4,85 B2E5E ‘CORR20v2’ 2 ZISRICH,

‘Canon CORR’ ®£ 0[2{8t H3IE S§totod,

484 BFR2ENK|= ‘CORR20’E, 485 22E 0|=0]= ‘CORR20v2’'E AIE5H S8 M= Mo EICt

‘TC’ e EHHE A HEHY| 2X S5t SXIZIA7| W20,
‘Canon TC’2t ‘TC’= st 7'=H0|LC},

2022E 2 20233 A|Z0|AME= Canon TC 2t Canon CORR M7t 7|&2 2 AFSE|QICE

— =X
SIRIDt B AIZOIALS T4 A 710 HAE 4 Ir
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https://github.com/numerai/example-scripts/blob/master/target_ensemble.ipynb
https://forum.numer.ai/t/mmc-staking-starts-jan-2-2024/6827
https://www.youtube.com/watch?v=R81Bdu2Suoo

AH|0|3 7}5 o H
SWA Scores)

2H|0|3 7+E B

b= Ehed

B BOIM E7irfol o
X 0| U0fL} Al

t
7455} x|n

AL

Yoot AHO|2 A2 E

FHt= AHIO|3 7HE
e

13H CtE

20223 2 20233 A|Z0{|A E7HX %94
Canon CORR 2! Canon TC H EZ2!

el
i *EE 74Itf5_| Ct.

Ot 2f2=0f| A

O 2REe M

27LE AEO|ZS
A A

HEsHK] &

2E
= 0L R Xz2|=|H, Ol=

|:|>I rulo

=]l
=
o

OllAl (Example)

I(confidence) 2 7tX|11 YE=XIE

O H 1=

Z stAHO|A VIS HA

T (Stake-weighted Average,

OJali5t7] (Understanding Stake-weighted Scores)

| REIo| 2™~ (raw score) RO 2 HWILE|X| =L},

LIEfLH= AE|0|3(stake) &£

T(stake-weighted average score) LCt.
Z=351M0| M1

s ™It

H+(SWA) ofl oJsi A

HE =04, et 2t2=0M & 71| AR[0|ZE 2L} SHLtof HIAH|0|Z RES MEJUCH ShAY:

o LA - HM20.01, 2H0|2 10 NMR
e HE B - HM20.02, AH0|2 5 NMR
e DEIC—X£0.03, 2H0|2 S

O] 2%, e 22 =2 AH|0|3 715 W H+

LSt
4

HEI

SWA score = ((0.01 x 10) + (0.02 x 5)) /

(10 + 5)

= 0.0167

AH|OJZE[X] 47| W20 A Lhol] ZEE[X|
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Numerai EHHE E7IXE2 M1tof| et oSt 22 S3(title) S 2oigh=C}
Al Eo| OHX[E} 2t2 7t S=E[10 =27t 2PEE[H, o2l 7|=0| w2t EfO[E0] 2~01EICt

e Grandmasters — 1%/

e Masters — 4% 109

o Experts — 4% 1009

e Researchers — 49] 1/3
e Contributors — £7t1/3

» Apprentices — 5t/ 1/3

rl0
ot
d
A

e Novices — 203|2| R& XN|E2 02| 2t=51K| &

7t ol ®= ZHH| D20l M SEACE HIIEEE) 0] EfO|E2 SA0| €2 =X ULt
O|E &0, st &7 Mo ER0M = "Expert" S22, CHE 2E0|AM= "Researcher" S22
71 4= QUL

Xt 274 (Qualification)

JRHEOFAE] A= XA 2 st n XX 0l £10{= 7|Hto 2 SiC}
A& Zste|2{H 208]2] & 22E(Qualified Rounds) £ 2t=3H0F SiCt.
2IRCE LI 2718 558 1 % 2l2E=(Qualified Round) 2 2t3EICh

L Ep—

1. alig 2t2=0f i3 M Al HlE(on-time submission) 0] /S 7

2. HEE REE0| Z21 & AH|0]3 NMRO| 1 0] A 74
O|E &0, ¢ 2HI0| 1 NMRE AH|0|Z st 203](2F 6 H7) YAl HES et=otH,
ANEXHEE SAFo= ¢ #ICt
0| Z71E SF5IH AE W0l Z&=|0f dutof [HE EfO|ES grg 4= ULt

A ZE XA £= 27 (Earning Your Place in the Season)

o EA AH0]3 7|&(Minimum Stake Threshold):
D= Dol el QI8 & AH|0|F(at-risk stake)7t2t2E% 1 NMR O|AH0|0{OF SHCY,
Ol 2E 7L EHHE ZAutof] MEEQl O|sHAE 25 HAISHTE,
e 92 22E(Qualified Round):
EIRE7F S8R NEY| QISiME &4 AH0|3 7|F8 £55H= AH0|ZE 2EZ
HAl HIZ(on-time submission) S s{0f 5iCt.,
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e 117 2l2E(Distinct Rounds):

AEXHAE d7] flsiMe AlE 7|7 St MZ CHE 20712] 2R E0|M = MES SHiof SiCt
S 22 L 0f2] ME2 itz 2H5EH, S5 HE2 AFEX| H=t.

X2 £= 5 (What's Next After Qualification)

O] 7S S5otH A& A of| ZefE[0, J1tof| t=f Ef0|E0]| £O0{ELt.

NUMERAI BENCHMARK MODELS

Submits example scripts and benchmark models developed by Numerai.

) ¥ https://docs.numer.ai/numerai-tournament/benchmark models

Expert

I EfO|E2 Ui Mao2 AEE|0] §h=ol| AlE 7HS3IT

o 7™ =2E(Account Profile):
A ==2Z H0|X|0f| A= EFO|S 0| EA|EICH

o M5 ZH £ (Detailed Insights):
EfO|E 9/0l| OIRAE 22|HM, X|Z7HK| &S5t 2 E EIo|§ FE

fujn

H0{F= SRI0| EAIECH

o C|ATE AF(Discord Integration):
Numerai AdE Discord?t ¢1&3stH, 7+ =2 EI0|£0| Discord Z=EHe| Al (role) 2 HA|
EICt
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Discord 21 (Discord Integration)

O|X| AFEXRt= KMo Numerai A8 & Discord A& ot ¢155H,
O E0FAE EO|E0| siiEst= Discord et (role)= B2

Discord 7|& o1Z uid
1. Ad Z2LZ 05510 “Edit account profile” HES 22/t
2. “Connect Discord account” HHEE Z2l5iC},
3. Discord /& H[0|X| £ 2|C|=H M EICE

4. Numerai Discord £ ‘The Craibinator’ 2| 9122 £°I(Authorize)stCt.
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An external application

The Craibinator
wants to access your Discord account

d in as 2chanes

THIS WILL ALLOW THE DEVELOPER OF THE CRAIBINATOR TO:

v Access your username, avatar, and banner

)( Buy you a nice seafood dinner

ce you authorize, you will be redirected outside of Discord to:

https://api-tournament.numer.ai

The developer of The Craibinator's privacy policy and terms of
ervice apply to this application.

Active since Oct 9, 2023

This application cannot read your messages or send messages as
you.

Authorize

HS0| et=2 =M, NumeraidiA &S5t EO|E0| XHs2 2 Discord A™2| &t (role) 2 B EICE
ISt Discord ZZ2Z0| Numerai Z2Z H|0|X|0f] EAIZ|X, HFRLIE| LHO|A 2] E=X{ZH0| ZSHEICY,

—

AE|0]Z (Staking)

27l (Introduction)
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HME=0ll ciiet 2H|0|Zol2h ME2| 2HH 712t S2F NMRE E=(lock-up) ¥EiZ F= AS

Numeraiol| AH|O|ZSHH ) AH|O|ZE 7[7F S2F Numerai= AFSARS| AH|0|304| CHSH
HAE X|gotAL a4 He
AH|O|HE HE2| AFHO| etz =™

%F_Ql EAE e 7o NMR EAI-% d

-

o,

_ —

- O
SO| H4-E U2 42 AH|0|Z= L2 NMRO| 2ZH(burned) =ICt.

1. “Skin in the game” — Numerai= AH|0|ZE 0|52 EZ S A=ZE 4 Lt
2. HMa A2 (payouts and burns) — SWMM?O| 7tEX|E X|&H 22 JHMSHC,

L AE[0[Z] Z|slE EXF A S, BHYAE NumeraiQf siA[HE L& +E0fE o/0/51X] %
o
Numerai E= 1 $42 X0 Lzt EX} 7|3]2 7|CH5H= AFRAH= AE|0|ZI5}A] 2HOfof BHCf

XtMIEH L2 2 0|22 Terms of Service)S HtEA| 05}at,

Numeraire (NMR)
NMRZ Numerai2| AH|0[Z X Haf A| ARG ASot= ASSHHCY,

o NMRO|| Chist XpM|SH LHE2 GithuboilAM 2felet &~ QICH: https://github.com/erasureproto
col/NMR

o EZ &A= 0{7[M = = UL} https://numer.ai/nmr

Do) NMRE AH[0|Z5t2H MX
0|2 Numerai X[Z{0] &I=3H0 6,_H:
R Al siiE X|Z0M ETH A2

Z
<
%
gl
=
1
14
ol
[=]
®
y=
0
L
.
-
do
Z
<
Z
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https://www.coinbase.com/price/numeraire
https://docs.numer.ai/numerai-tournament/scoring
https://docs.numer.ai/scoring/definitions#meta-models
https://numer.ai/terms
https://github.com/erasureprotocol/NMR
https://numer.ai/nmr
https://numer.ai/wallet

e Coinbase — USD, GBP, EUR £ HEZQ2IOZ NMRS £ FOHE 4~ Qle oFFsh Hali4a,
Y=ot ZEXOA Hestod, X[Hof| 2t 0|8 7Hs 0187t 2Lt

e Uniswap —
ETHLI USDC S O|C2|8 7|8t EES NMRZ Wshsh 4= Ql= a5 7Hafa.
MetaMask Z2 712l X|Zo| 22stH, DeFi ALE X0 A| M glstCt,

NMRE F0ist &) Wallet &AE A& Numerai X222 &L}

Available balance

0.440808483525612275 NMR

Deposit Withdraw

Send NMR to
0x000000...000215ea ©

Click to copy your deposit address

The deposit address only supports NMR. Anything else sent to it will be
lost forever.

Get NMR

H|et Akel (Restrictions)

AZ| 2 X2 MEF SIXIE fl8h, 17 AEol= &3 FIsho] QICH
Numerai X|Z 0| &3ot2{H CHS S 6tLIE BFSsHOf ST

= A™E 2k M5t 0.1 NMRS 238482

1 )
A0l 304 O|&40] E[AHLI O 2 NMRE 7t &3st7| XK= &2 == SiCh

AE|0|2 &7 (Increasing Stake)

numer.ai/staking H|0|X| 2 0|&St F,
AH|0|ZE 2lste 22 €9 “manage stake” HHES 22/5iC}:
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https://www.coinbase.com/price/numeraire
https://app.uniswap.org/#/swap?outputCurrency=0x1776e1f26f98b1a5df9cd347953a26dd3cb46671
https://numer.ai/wallet
https://numer.ai/staking

Models (56) & Search

NAME STAKE CORR20v2 TC MMC MULTIPLIERS PAYOUT 1D 3M v ALL \
== 0.5XCORR20v2 . . . .
., [NTEGRATION_TEST 8.41 NMR 6.0069 0.0000 0.0001 XM Compound 4 0.97% 4 21.9% s 38.4% . 877.7%

S}HO| 22 Z2, Ol HES 27| ?loll 23 SsHoF & == AUCE

T2 AH|0|3 BEH(Stake Modal) 0] €2|0d,
X|Zt0|| 225t NMRS ME#sH Dol AH|0|2IE 2 QJC}:

Stake Release Advanced

Stake Amount

0.1 NMR

Available: 0.450808483525612275 NMR (max)

A 0|3 A (Releasing Stake)

Al (release) Q&< 57| T7HX| &2Z(lock) AEiZ QX =IC}
o= distEIrt,
N 227t Z&(resolution) Z o NMRO| BHeH=ICt

AE|O|ZAE NMRE AFEXIZt 2 sffx
si% & Sof= 174-o| X|LIoE x|t
Hats|=, sinl @ AIEol npx|e &

six| CH7| B¢ U2 &= X|Z(payout)od| ZgH=|X| QX2
075| 2ZH(burn) CHAH0| & 4= QUL
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Stake Release Advanced

Release Amount Release Date: 2023-05-03
Amount NMR
Available: 0.2 NMR (max) D Drain

AMEXte| BE&(payout) 2 7| 2M 22 M4(score) off [zt ZHEICY,
Yo MpE HoH HAS -

So| ME ¥o™ AH|0|ZE NMRe| Y87t 22F(burn) EICH,
StRCE Xl 2o E= A2 HIEE +5%E MEh=[H,

CtS S48 7|dte 2 AMEIC

payout = stake x clip(payout_factor x (corr x 0.5 + mmc x 2), -0.05,

stake = oiief 2H2=2| OfZ(close) AlR0l A 2ol AH|O|ZE NMRe| ZHE 2|O|stCf,
Ol 2tREHE A& =& AH0|3 Zf(stake value at-risk)ol2tnz: E2C}

EXEIRE° stake value at-riskols
x| ci7| ¢! O]AH|0]Z (unstaked) 40| 25| X| F=L,

5t 2te S0 RS XS0| ¢S AR 0| ¢S 022 MHEICL

H A |4 (Payout Factor)

payout_factor &% AH|O|ZE NMR 720 w2t
AE|0|E gtE(staking_threshold)gt B[O 2 ZHE|= X Zi(dynamic value) O|Ct.

payout_factor = min(1, stake_threshold / total_at_risk)

No. 45 / 94



Tournament Stake Threshold

Numerai 72000
Signals 36000
Crypto 10000

CHS2 AH|0| 27t E71etof| w2t Numerai®| payout factor?t 024 20|=X|0f| CHEt o A|Ct:

Payout Factor

1.0 4 —— min(1, 72000 / totalAtRisk)

0.8 1

0.6 1

0.4 1

0.2 1

0 200000 400000 600000 800000 1000000 1200000 1400000
Total At-Risk (NMR)

NMR &2 (Withdrawing NMR)

Numerai X|Z0 NMRE £2& ZH[7t 5| Wallet Page= 0|535t0] 2HUE X|Yst, SHX| A
= 3jjct olaiatol| 2oid=C}-
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https://numer.ai/wallet

Available balance

29.000000000000000000 NMR

Deposit Withdraw

Amount
1 NMR

Destination Address

0x000000000000000000000000000000000001f1f7

Make sure the destination wallet supports NMR. All withdrawals are
final.

Ofx|gfe 2 “Next” £ S2lc
= A2 4 /oL, FAat

M3 H11 (Tax Reporting)

ol= HE MEL0f tiet Mg EUME 18 S+ %‘E Ct QEZ T AIH 0t 20 Ot AE =2

> “Settings” & 22| > “TAXES & REPORTS” A0l A 2folgh &~ QICH

K o

HI-2E] (Bounties)
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L2|= NumeraiZ 7HM5H7| f/sl 02122 =20 2

Ct. of2he| oAl = ZEAO0[X| Z 20, HH2E| U2 CHErAel 7H0| =2l #0|Ct — AN FU2 B3
I| =8 = o AZESIO Wit Lo of w2t EatEICt, HER2E] X5 0% & U2 ME O = Numerai
of x{Zkof| w2t AP EICE.

HIRE|E ¥roe{M Numerai Tournament AH0| 2 Q3ICt. O

SEIS 2 Z2 Wo HMXL HBE IS0t STk Ml Batt -'f'—._f%
A sgle Mmo = LRt ol Ict,

SATIZF DF L AIS dAstH dlnsy et A 282 mEE T, 2lste] 217F 2| shZo ==20] U

)

M 2|ZE HF2E|

HAIO|ES| AOJet EA|/AEIH Ol+y, RE O|HY, & 0.1-1NMR

X OB /AH /2 = MH|A Foj(of: MZ/~  1-5NMR
o] 271)

HotAAZ29l & F|24H (Security Exploits &
Vulnerabilities

Numerai= E2F2 01 5251 0{7|X|2t
k2 E5| SAISICY:

AL E0|D2 9 AZRSl U F|ofHo| SMAS, NAE, o
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https://numer.ai/tournament/
https://github.com/numerai/docs/blob/master/numerai-tournament/broken-reference/README.md

HH2E|

0.1-2

ofnl

Numerai == AFEXt XZ0f| 21

NMR

1|

CC
a-

010 0%

iy

g Mu20 A

o
Ly

Al Numerai = AFEX}F X0 2/&
MH|A 7{2(DoS), = Numerai

o
=

A
-

ol 2} Numerai
_7_|§

Numerai
Ue BC
A IH

o
=2

Si7{LL etRiste e

12M (High Priority)

i

| -

=)

210 AFEX} A ™ol "2 7t

Fod
£

AlO|E X}

3
-y =

e APIE

-

Ofm| /1| &

b

__o._
o]
ok

__o_

b

ts

el

H1 A AHE 7|& Numerai Ao 2

HOF BILF.

O

=
=

= RESHCSV II= H|

=~

12 7¢

=
=

Z4

o O] XtHAZH2 ["email", "password"]
= ™o NMR

| 2E]0] 304

Hx

F|7t 7hssttkH, Algel

112 7oA NMR &

/< ol
<M Ao

C
ol
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e Numerai2 2 MH|A0| Numeraiol As%t gio| M2

e Numerai EE= AF2X}



o MELZHQEF — HO|X|E FRY & ASE HISZHH HAIXI(0f: AEXHY) = ZHH Z2t

UHOZ 9| FBSL 3- 5P YUY Lol S Z5H0, BIREI= HEH 9|2 HHE|= ZFH0| ULt

XM (Low Priority)

CI2 =552 2oF Jeko| o|ofet O|#2 Zhstr), Wetst Srlist AAZZQI0| 2| = X[ i= sF
HIE XHAEH He2l 230 Alofli= Numerai 3 AFSXIOIA| O ZISHE & 4~ J=X|0f| CHot L= Mot
F28t PoC7t ZQ5trt

o X5 AL /E(Acunetix, Vega, OSINT Framework &)0| 215t ekt o/ AZ2910] gf

A O
T HA

ol
2t

o RA/OIZM 20| QIOL} Numerai E= AFRXIE &7 3 Zo.

>
rr

o SSL/TLS AZH H11M(0d|: SSL Labs)
o DNS #d/EM +5

o QEIIE

o AAE|X| b2 QE Z|CO[HE

o Hob o] Zolst CSRE(0: 210+2 CSRF)

=0|Lt, &H| SA0f thigt #AIA 57 80| 012X SAT K|7|5t= B2

=
i
H—
U
=2
r
el
40

o Cl2Ef2] 2| Ak
015 Ol#= AZHeof 2t 5-20YYYA0| 2 4 O, BFRE|E 315t 77K 7H5 40| =Lt

F2M/ 42| 2| (No Priority / Out-of-Scope)

Lt AlHIE2 FAFE2 2 2h5A| 22D, HH2E| CH&O] OfL|Ct:

(@)

| Z5tLt 012X mali2t J|7|5t= 21

o CHAIE PoC gio| £54 5
Et ArgXtof CHEE HEH A8 2 0|0{X[7] 022 FAE(Y: self-XSS, Z&0

e Numerai ==
JS 20127])
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o LIS 2 2F/2F HIAIX|/AE E20]A:

o 500 LHE A F0fA 7|2l

L

& FH o
o 20|E 2|2I2 PEIBIX| Y= BE Helo| RAHE che) T
IEIER

o ZO|E 2|82 23|5tX| o= AFSXE @7 (user enumeration)
o “L|SHX’ O|H|YZ 7+RU5H0{ i O|H| Y| HH MM S Rittot= <

gl oI (CSV, 0|0|X|, parquet §) UYZEE=
o APIO| LIEE 37 oY (CSV, 0|0]X|, parquet §) CHREE
o Ut /ESHQSHH|OE ME(M: 2E P=E)
o MZ[EH|3XH(0ll: Google Analytics )M E2 H

. Dxi9|z MME0 ZZ0| 27453 271 URL

ok

e numer.ai, signals.numer.ai, crypto.numer.ai, forum.numer.ai S 371 &lAt0| E0{| A
AtE3h= HI2IZ 37 APICS| HE
o GraphQL QIEZAHM =5t
o 0[0] Q50| e (o CHall H|ZHS x{210] gl= BR

o AREXIQ EF2|2 QIS ZX:

o AHBTI AT YA(Z2W bio|2 Y3, TH Y3 5) 23
r

o ZZO|M 7|2 HTML Ef(0f|: <h1>, <a> &) AtE

o Numerai Z3 X2 22t 0|4+ — Discourse ZES AESIEE ST 0|4
Discourse0|| 2 10sl{0F StCt, XtM|SH LHE2 0172 &t

detxoz 2| 0|f+=2| SHZ0= 5—20HUU0| 22 = UAS2M, HH2E|= 518H0f| 7i7t2 7H5-d0| =L,
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https://github.com/discourse/discourse/security

o AZZOl/HOIMO| UL A AHBE £ YK hEt =0

=
o CHA|H J10|E7} L&t 274 AlSH i

e PoC Y — Z2EM MU|ALLEFARZAL| Fets F= S22 42, GY0| Y™ HH2E| T
M x|

HIME 25 ZH|JCHH, MSS “[Security Report] E1A9| ZHAGH K= 2 2 5107
security@numer.ai £ O|H|YS HL| &2t

|=I

| =4l 2 x|ok M (How to give feedback and suggestions)

DiscorddlM HIAIX|E EL &2,

Z HI2E|E SHE St= &2, Of0|C|01E 2M(pdf = 712 2M)H =ES(Colab, GitHub) ¥Eli=2
Helsl =H 20| EICt

Numerai A|1'2Z (Numerai Signals)

72 (Overview)

271 (Introduction)

Numerai Tournament’} £ = G[0|HE X|335t= HHH,
Numerai Signals= AIXt7t XpaIEEe| C|OIE, = 1 {8t A|2E(signal) = MESHEE Q.

FAINZEOM Q] A2 HE Q| SE(feed of information)= 2|0|EHTt,
ZAlofl ci$h XA 0|2, Numerai 22 #E §|X|H E(quantitative hedge fund) 7t 0|2
o AlRE REZSt ) ZEZE|Q(FA HR M) E A6,

o 7|&H S (Fundamental signals)
of: P/EH|E, Big+S, OHHE|AE S5
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mailto:security@numer.ai
https://discord.gg/numerai
https://numer.ai/
https://signals.numer.ai/
https://www.investopedia.com/terms/f/fundamentalanalysis.asp
https://www.investopedia.com/terms/p/price-earningsratio.asp
https://www.investopedia.com/terms/d/dividendyield.asp
https://www.investopedia.com/terms/r/rating.asp

e 7|=% {I5(Technical signals)
ol: MACD, RSI, MFI

o CHx| H|0o|H +lS(Alternative data signals)

of]: £ E7tE 74el| Cj|0|E], 2|4 O|O|X|, A4 O|C[0] ZI &A1
o =HIC|E 4S(Blended signals)

0]: Barra 2|23 29!, Fama-French 29!

H Az 4 e,

redictions) 2 A|JEZE MEE &
JtXHEQ| Al 'g st H| mE|0f HIHEIC

| 2t NMRS &l5(earn) otALt

Hl0JE| HEXH= Q5 |X(features) S A| 122 |
ClO|E{ AFO[AE|AEE 117 Cf|O|E & ZRIE S0 101|§g*(p
HEE A|2952 Numerai?| EFl(targets) % CHE
5 NMR 2 535HHE 0|85f AH|0|ZE 4= ¢lon{, An
(burn) A EIC}.

=
=
oi

Numerai Signals= NumeraiZt #&fst= “MA 0FX|2} 5| X[ HE(the world’s last hedge
ol

fund)”E F#&517| fIet OtAE S2He| URO0ICE

XtMIst L2 Medium AA|IZ 3t

CHe Ao S Fstet.

CIO|E] (Data)

Ct22 Signals V1 H[O|E{ S A|%ISH= Of|AICE:

from numerapi import NumerAPI
import pandas as pd

napi = NumerAPI()

# XN S HZ22E ZEfstZ| s int8 A
napi.download_dataset('"signals/v2.0/train.parquet")
training_data = pd.read_parquet("signals/v2.0/train.parquet")

O| HIO|E= =2 ALEXI| XHA| H|O|E{0]| F7Fst7{LE,
22 AN14S SElsk(neutralize)!  AFRSHEZE MA 2|0 QUCH
Ol= Numerai’ 0|0] ERst ol LHEMo = & etgsh 4~ Q= Of|0|E{0]7| W F0|Ct.

NEE MILE YY5IEH, SRFO0| D nFet FA AT H|0|E|E 2H25]0f i

0x

AZHE I8l AFEE o= U= THE HI0JH HSeX=z=

=
Yahoo Finance, Quandl, Koyfin 0| Q/C}.
ISt QuantConnectlt Alpaca 22 Z31E
A Al OEES MAMsh 0 QLY

ocoo=2
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https://www.investopedia.com/terms/t/technicalindicator.asp
https://www.investopedia.com/terms/m/macd.asp
https://www.investopedia.com/terms/r/rsi.asp
https://www.investopedia.com/terms/m/mfi.asp
https://en.wikipedia.org/wiki/Alternative_data_/(finance/)
https://secondmeasure.com/
https://www.theatlantic.com/magazine/archive/2019/05/stock-value-satellite-images-investing/586009/
https://www.swaggystocks.com/dashboard/wallstreetbets/realtime
https://www.investopedia.com/terms/m/multifactor-model.asp
https://www.investopedia.com/terms/b/barra-risk-factor-analysis.asp
https://www.investopedia.com/terms/f/famaandfrenchthreefactormodel.asp
https://medium.com/numerai/building-the-last-hedge-fund-introducing-numerai-signals-12de26dfa69c
https://youtu.be/GWeC2PK4yXQ
https://finance.yahoo.com/
https://www.quandl.com/
https://www.koyfin.com/
https://www.quantconnect.com/
https://alpaca.markets/

B2 ES2MHEHOH, EE, =1 FE2
0] Numerai Z2 HA|S0|M &olat 4~

ook XHA| F=AIAIE H|0|EE ERotil RUX| S4CHH,
CH4Al Numerai TournamentE AFEsH= 20| ELCt,

ZElzl (Modeling)

CIOE] RHZS | A AlZISHOF ZX| R2ZYCHH,

O m|o[X|of| 0f2{ FEE|H HEO| Z=H[=[0f ALY,

LS Numerai TournamentE S3lf 7| 222!(Basic Modeling)S st&st=
Ct.

DR 7|20l X0 42 H, O AE2 AAAEA SignalsoiMEz &&2E & AL

CHS2 Signals 22| O AT}

import lightgbm as 1gb

features = [

f for f in training_data.columns

# there are two non-numerical feature cols

if "feature" in f and f not in ("feature_country",
"feature_exchange_code")
]

model = 1gb.LGBMRegressor(
n_estimators=2000,
learning_rate=0.01,
max_depth=5,
num_leaves=2 xx 5,
colsample_bytree=0.1

model. fit(
training_datal[features],
training_data["target"]

~

al:
DHle oj 7|=%Ql 6fA|0]|0, NumeraiZt 0|0| 2R3t 7|2 HIO|HE 7|EIe 2
Mite Aol gis 7HsM0| =L}

M= (Submissions)
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https://forum.numer.ai/t/free-or-cheap-data-for-erasure-numerai-quant/350
https://numer.ai/
https://docs.numer.ai/numerai-tournament/models
https://docs.numer.ai/numerai-tournament/models

Signalse| A& Y412 Numerai Tournament®} 0% FAFSHC
Ctoh id Al A EJ7{(stock tickers) 2 AM&3HCH= F0| CH2C},

AEXl A2 22 2} =4 E[70f Chal StLtel +=X| £i5 Zetet 2| AE 4{0[0{0F BTt

MZE otofl ZaHEl =4 E| £52 Numerai Signals FMAE gLIHA(Numerai Signals
stock market universe) 0f| 2|5l &2|=ICt.
2} B[] %] 2h2 03} 1 Afo] 2] H2|of| RL0{0F SHCL

CH22 Pythons AF850 2AIZEH 0| &£ S Wd5tn PR ESH= Kf|AICE:

# Use API keys to authenticate
sapi = SignalsAPI("[your api public id]", " I[your api secret keyl")

# Download latest live features
sapi.download_dataset(f"signals/v2.0/live.parquet")
live_data = pd.read_parquet(f"signals/v2.0/live.parquet")

# Generate live predictions
live_predictions = model.predict(live_datal[features])

# Format and save submission
submission = pd.Series/(

live_predictions, index=1live_features. index
).to_frame("prediction")
submission.to_csv(f'"submission.csv")

# Upload submission
sapi.upload_predictions(f"submission.csv", model_id="your-model-id")

Numerait Signals F& S| 2Xof cié 04 21 71X| @TAIEHS 71X/ 9UCt,
E: 8?_"29%_10| OloH :||:|:| J_A_iéﬂa
%1 (Scoring)

Signals®| A& #A12 Numerai Tournament®t 0§ fAFstLt.
7tE 2 X0l 2 NumeraiZt 2 A| 122 HX XA 2 A|2'20| sl S&isk(neutralize) $tCh= &

L

Z0]Ct,

rr

%, 2t A|ode| ngst 42 (unique component) tHE &35}
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https://docs.numer.ai/numerai-tournament/submissions
https://docs.numer.ai/numerai-tournament/scoring

MOl AFS &= EFZl(target) QA| 0[218 A|T'E S0l CHal S&ISt=|0] QUL
O] 28 & S3ll Numerai Signals2| ${A10| H&ts5| =2t}

S
Numerai Signals& thes| F4 2
259l MS(original signal)” & 3H= 240| SX0|C},

LS Signals Grandmasters T2 1#0l= Heo| S5 % X1 7|&0| EXSHCL
XtMgt L8 Scoring MM g &stzat,

AH|0|2 (Staking)

Numerai Tournament®t OFEHX| 2
AF2XH= KpAlo] Eo NMRE AH|0|Z(stake) 5104
Aatofl w2t NMR2 815357 L &z &~ ULt

XtMSt LIE2 Staking M E &5zt

1% hint style="info" %}
AH|0|Z 7|3]= NumeraiZt M&ot= £XHAQf, 3, I
E= Numerai?| si|X[HEL} & 3 2 2|0
HAS Numerai®| 2{2fof| 2t H| S 7 S24A ERZl(blackbox target) S 7|£2 2 X|ZEICE

-
= —
£& OIF3}= 20| OfL|2t, NumeraiZt 0|0] E]5HX| 42 “5

2222 Numerai Signals= NMR 2H|0|ZS Eaf “ZIM MS(real signal)”& A5& + AL
£ Stz MH|ALY,
21 H|O|E £ S X|HE 2P0 283t}

Numerai= AH|O|Z =l A2 & 2 |
0|2t CHE 7|CHE 7+ AF%XPE AL S AH|O|Z5HK| 2hotof ST},

XtMIsH L2 2 o] 222K Terms of Service )& £ 115l2}.

FAQ

“Ticker” £ “Symbol” 0[2t 2217}2
A E[7{(symbol)= 7240l M HH2lxl= SHE AEsH| flsh ALl 2AHES Luttl)ol Z§0|
Ef.

FAl QLA (stock universe)2t?

el 7hsst FA ElA /e E2E0 TS Ysith

Numerai= 22! 0| AE50C
XtMet LHE2 0{7| E & 5tat,

|-ru

Numerai Tournament? Numerai Signals®| xjo|=?
SignalsOiA= A2t Xt&12] HIO[E{S AtE3HOF SHCt.

Numerai= I/X 7Y & 57| flail A 22| 7|2 L|X MEZS HSsHR| gt
Signals &7txt= 21 LM E #Hot 7156 ZHS ef&aloF St
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https://docs.numer.ai/numerai-signals/scoring
https://www.coinbase.com/price/numeraire
https://docs.numer.ai/numerai-tournament/staking
https://numer.ai/terms
https://docs.numer.ai/numerai-signals/submissions

ZF7tCllOlE{LE 7|E}F CIO|E{S OIC|M & 5~ ULE?
0| 2 EE= F5}2}

L|-| FEL}H|0|E{7} Numeraiofl =ZE&[Ll?

T=os = o
Numeral_ [eRSY[E= ”J—f(predlctlons) ot "o,
TEE AFXsH= A2 AHMA E7Fsstn, OFA & o= & gt
£0iE 25l 4t=A| NMRS AH|0| O StLf?
OFL|CH AH|O]Z] QI0| = Of|S WS MEstn STt &els 4 Qo
JZChH =™ HelstH = x| QiLt?
22 7Hs5ICh O2{L Numerais AFSXI| A|2'E0] 0[0] A[EH0IA HE| Y%l ZielX],
5 APEH0| W2 A|OYQIX|E THEreh 5~ QUCt
DRI SYUSHAIOEZ He$ictH O MsE 7HX[7F St
XtMIEE LHE2 0] Medium 28 #1152t

L Zlck(diagnostics)0| 22x| L2 E = UL?
OfL|Ct A3 Co|E0f| LB I|El (overfitting)sh= 22 01 &7| IO,
Xlct Anoto 2 EE*'OI Ms2 Bfste WS 27ts35HtL
AH|0]Z
I

glol s |§3h"_ A I’*(out of- sample) HE &S| HEsh=E A2 HESHTL

zhofstz{™ ALO|LL 28 X|2l0| HQ3HI}?
Signals= 432 ¢lall 22 &2 ==Y

= e |
ZHXt= Numerai TournamentoM A|ZsHe 748 HESHCL

X! (Support)

=

o

2 m|=E2 DiscordofiM &folstzt,

|0|E{ (Data)

C|0|E{ 1= (Data Structure)

Numerai Signals HIO[E{AI2 AlZtof| b2 H MIA| FAAFE HEE B2 H|0|E &#4l(tabular
dataset) 2| H|O[E{C}.

2t #(row)2 S AIHo| £ FAIS LER0,

-1 o o T =

numerai_ticker BE= composite_figi, 32|10 dateZ A#EICE
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https://forum.numer.ai/t/free-or-cheap-data-and-tools-for-numerai-signals/350/8
https://medium.com/numerai/building-the-last-hedge-fund-introducing-numerai-signals-12de26dfa69c
https://docs.numer.ai/numerai-tournament/readme
https://discord.gg/numerai

dates sliie A2 AMIZ O HIO|E{ 7t L|X E HMot= ol AMEE ERE 2|0sHTt.
2t2C 2 MA|ZHH|0|E 2| Mo A= 2L 27t B2|7| M-S 2|o|stTt

target2 sy &5 O|= Oj2ff £+AE(0l: 20 £) 2 TSt 40|t

L|X| (Features)

Signals H[0|E{Al0] = CHE & 7HX| =2 T|X FAH0[ Z&E|0f QT

1. WE{(Factors) — E}Zl0| Z&IstE|= QOIS1 RASHEECE,
DHo| =M 2 YUletHALE OS5 afs SEstst= o 82 = ULt
= XEA| HO[E Aol 7t T|M 2 ZEAZ = QAT
2. 7|2 m|X(Starter features) —
22 E A|A Y (return series) 22 H 4d & IMH™ ZE 1|X{(quant features) =,
ThesHR|BE sHE0l 86 AIRfRO0| EICH
V1 I|X (V1 Features)

V1 C|OofEfAllof| Zetel mjX = CHEat 2Lt

feature_adv_20d_factor
feature_beta_factor
feature_book_to_price_factor
feature_country
feature_dividend_yield_factor
feature_earnings_yield_factor
feature_growth_factor
feature_impact_cost_factor
feature_market_cap_factor
feature_momentum_12w_factor
feature_momentum_26w_factor
feature_momentum_52w_factor
feature_momentum_52w_less_4w_factor
feature_ppo_60d_130d_country_ranknorm
feature_ppo_60d_90d_country_ranknorm
feature_price_factor
feature_rsi_130d_country_ranknorm
feature_rsi_60d_country_ranknorm
feature_rsi_90d_country_ranknorm
feature_trix_130d_country_ranknorm
feature_trix_60d_country_ranknorm
feature_value_factor
feature_volatility_factor
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O|Z0l {n}(d|w) A2 Z&st L|X(0l|: feature_adv_20d_factor)=
ng(day) L= nF(week) (= ALHE AAG(time-series) LM E 2|0|SHCt,

count ry_rankno rmO| Z&HEl I|X =
Z7PE2 2835 - &28k(ranking) — 7t Al9tél(gaussianize) 2HH S X A AHEICE

factor?h Z&tEl I|X = tHEE29| EFZl0| Z25H( neutralized) =0 = 2|23 #E{(risk factors)
£ o|O|siet,
price_factors m7I82 JIEstE & &9ISHEICE

PPO (Percentage Price Oscillator): tt7| 3! &7| 0|S®+ 7t2| H|22 H|ush= 242{0]H
RSI (Relative Strength Index): &ttM o= o/ HEHE FH5H= 7= X|&#

TRIX: Ml $12] X|2= 0| S HAS X5t DHE /8tX (reversal) X| &

-

« momentum_ 52w_less_ 4w: Z[Z 1H7H(52F)2| F7t 22 & OIX|2} 4FE H|2lst 2
E
E}2l (Targets)
0| Ci|o|E{Allel EFZl2 Numerai 3l X|HES| M2k} AUAX|5IE 2 EM5| MA |l X|=ZLCt.
Numerai®| S| X|HE= AZE, 371, ME, #E{of| s SE=0|2=Z,

O EtZI2 £l sl A|ZH/Z7HAE & 227l QOIE2 MHUL|X| b= S8 nQo| £AS52 iAdst 4= 9l
Ct.

= Q2[7t 310X} 5HE A e 2 “Lif(alpha)” Ct.

ZQ E}Zl (Primary Targets)

Signalse 22 d52 ZF(tune)st?| I8t 37kX| FL ERIE M3 SICt

= E O|O[E| AFO|E|AEZHE S7H C|O|EH E AHZsl SHIE +2UE HES #5ot7|= el X| 2Lt
0 0|fe FA 2&(stock split) Tt HiE(dividend) 22 St @A 50| 7| thE0|Ct,

o] Etzl2 ol2{st E&dE 25 XE[stn

1 Z0E Numerai®| 2= 2320f 2} I‘a'(binning) StCt.

— O| EtZl2 ICv2 F=5 AlLsh= o A8 T

2. target_factor_neutral

=7H(country), ME{(sector), HlEt(beta), 2HE (momentum), AFO|=(size) &
T =Eof sl S8k (neutralized) =l EFZI0|CE
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— O E}ZI2 RIC & MMC 7| &tof| AR =LY,
Numerai®| i|X|HE= 0|2{5t HE{S0| SEX0|EL,
RIC2 Numerai’t X2 Signals22& ¥1X} 5H= Hf

fuln
ini
2!
T
o
Ll
Q'E
n

3. target_factor_feat_neutral

O] EtZI2 Ch==2f E{2t Numerai v/ H|0|H M| HE L 0] CHal SESt=(0f QUCE,
Signals HIO[E{AI2| £2 target 2=,
CORRv4 % FNCv4 H4-E 7ithsh= O AtEEICt.

H X E}2l (Auxiliary Targets)

FQ ERZl 2oz, Chkst B Ef2l(auxiliary targets) S0| XS EICH,
0|52 & FA| 1]9| £2lE(stock-specific returns) g 7|8t 2 51X|2t
3t

ZEXR} (re51duallzat10n) El= QA(O: AZH/=Z7tvs ME|/ZHE])LE

AlZHH2{(oll: 20 vs 60Y) 7t CHELH.

Numerai®| =#= FQ EFIE 0| 55H= A0|X[g

HZE EE & REESH= 20| M5 2o 20| &l= 27+ HL

HE= BX EICZE stEE RHO0| =2 Bl RREECH G L2 M58 E0|7| & §ict,

st MECIE ERICE stEE HESE YddE(ensemble) 5t= A= R&0 HEFO[CH
&L
o/t E15 E219] 22 NaN Q + 2UCk

JELF FR2 target2 ZCHNaN 0] &/ X] 2=t
Ol= EX A|Z0j 55t CJO]E 7} =XYSIXA] &7/ [[/fDO/Uf

L 10O

Numerai= 7P gtE MRA Y2 APEXPF AT &E[eh + Qe & T = K[Z Bt

C|O|E{ API (Data API)
Signals H|0|E{ Aol H2ot= 7Ha £2 W2 O|o|E APIE AMEst= AO|Ct
I}l (Files)

Numerai H[O[E{AI2 0§21 7Ho| mtE = -G =[0f QALY
CHS2 APIE 83l A8 7hstt Itd =55 Z3|otal L2 2 =5k OfAC:

‘ from numerapi import NumerAPI
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https://docs.numer.ai/numerai-tournament/data

napi = NumerAPI()
DATA_VERSION = "signals/v2.0"
[f for f in napi.list_datasets() if f.startswith(DATA_VERSION) ]

[f'{DATA_VERSION}/live.parquet',
f'{DATA_VERSION}/live_example_preds.csv',
f'{DATA_VERSION}/live_example_preds.parquet',
f'{DATA_VERSION}/train.parquet"',
f'{DATA_VERSION}/validation.parquet',
f'{DATA_VERSION}/validation_example_preds.csv',
f'{DATA_VERSION}/validation_example_preds.parquet']

# Download the training data
napi.download_dataset(f'{DATA_VERSION}/train.parquet"')

e train.parquet — E|7{, L|X, EfZl0| Z&tE 2t &H& H|0[E

e validation.parquet — E|AH, L|X, EtZI0| Z&tEl HEE F7} 217 H|0|E
e live.parquet — &xlf 2t2E=9| Z|& E|7] FLIHA & HAZHE|A (B2 S12)
e live_example_preds.parquet — GIA| ZEO| ZM MA|IZt0|SZL

e validation_example_preds.parquet — OA| 20| HASL oI5}

8! (Models)

Numerai % HRLE[0A MZ5H CHEe RER|E ZHO0| HMISEICt:

e Numerai®| 7|2 of|A| 222 GitHubOl|A &olst 4= QICt,

 Jason Rosenfeld (jrAl)= Yahoo Finance2| 2z C|0|E{E &
st DS 5t&55h= Numerai Signals& St 2t o
Google ColabOiiA LESS &feleh 4= 120,
2 At MSECH

0f0

sfl lolEAME &sim Zhet

(m

o Surajpe 9 MA X ES0M JZS 2ot
Signalsoi| thalf 0] == -3t

e H|O|E AA 222 Numerai Z20j|A &el&t 4 QIC}
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https://github.com/numerai/signals-example-scripts
https://twitter.com/jrosenfeld13
https://signals.numer.ai/jrai
https://colab.research.google.com/drive/1ECh69C0LDCUnuyvEmNFZ51l_276nkQqo
https://colab.research.google.com/drive/1ECh69C0LDCUnuyvEmNFZ51l_276nkQqo
https://twitter.com/parmarsuraj99
https://parmarsuraj99.medium.com/lets-talk-about-signals-841934f24450
https://forum.numer.ai/t/free-or-cheap-data-and-tools-for-numerai-signals/350

M|E (Submissions)

A2 H|E0|2k? (What is a Sighal submission?)

N2 Mastr| I8t ¢12 H|0|E & H ChFst &~ QlCt.
of: ZAPH2 X 24| (audited financials), w2 7|Al(news articles), Fxt& 9| dAHEl(images
of parking lots) .

J2fLt 2= Signals ME=2 7|2 @42 Y57 Wetof &t

é, 2k =M EI;-I(Stock tlcker) Ol CHall ot 1 ALO|2] %] Z}2 2= 2|AE HEHO{0F SHCY,

HIE mdel =4 E|7{ 552 Numerai Signals FAAIE |LIHA(Numerai Signals stock
market universe) 0l 2|5l 2| =ICt,
O wLItA= H M &9 o 5,0007H F4{= ZefsiH, 0fE YH[O|EEICE

O

T = )
et o2 AHefizfo| M2 R FA2H0| 517 SOt R UE|7ALE X< =T

=

ol

[oIgt 4 Ict.

Z| A QLIHAE live.parquet THS CHR 2 =510

Alad

o
i

I

rr
b

|2~ & 7He| E

o

HE O 2R3}

e cusip, sedol, bloomberg_ticker, composite_figi, == numerai_ticker —
siiCfofl HA|E E[7] AAlof sliEst= f&8t E|7{ 250|0{0f STt

signal — 02} 1 AtO|(0zt 12 ZEEE|X| 42)2Q| A4 Z40|0{OF BHCL,

o =2 1007 Ol&2| R&8t E[7{(0~12}) 71 S =[0{0F 3L,

[ )
@
m
M
d
0
-I.I_
>
=
f_l
l_l
<
M
sl
\I
-
==
=2
4n
E
-l-
°
oz
o
02
ek
e
£Q
M
(x|

M= Al7] (When to submit)

H|Z & (submission window)0| ¢8| ¥2| 11 Er5|=X| 0|35}

Numerai Tournament H& EME F 15}
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https://docs.numer.ai/data#files
https://docs.numer.ai/numerai-tournament/submissions

X}=%} (How to automate)

Signals M& Z2MA= APIE ArEdH AtEate 4= QUCH.
ol Z1HE Eefeh Parquet = CSV IS Mdst &
CHS oA ZE2F 20| HIES XtE3te &= AUCH:

from numerapi import SignalsAPI

# Authenticate

sapi = SignalsAPI("[your api public idl", "[your api secret keyl")
sapi.upload_predictions("[path to your submission]", model_id="your-
model-id")

o [IZ & OFF AO[Lt AlgE 4= Tt
o Numerapi (54! Python 22l0[|21E)
o RNumerai (H/S4 R 22/0|¢E)
o LC}E ¢10{& YAl GraphQL API

aA ZERE AHsst =7 Numerai Compute

° @

Il

- o
x| A (Scoring)
SIA 20| AR E|E T2 F4E 7|t

e Feature Neutral Correlation (FNCv4): S&Islst 0| S 1t EFZI Q] ArztatA|

o Ol0f AF2E|E= EFZI2 target_factor_feat_neutral_20 (gt m/X 2t ZE{0]| Cish
SEISE|0, “XtX} +2lE(residual return)”’ 2 &)

e Meta Model Contribution (MMC): HIE} 22| L3t 0f|Z29| 7|0 =

Numerai= 20253 92 2 O|= (i &Mt 2619 2R E8H LHE M2 A Mete o ~O|Ct:

» Alpha: chiliEtRZ 7t=st S8 715 AI54k

e Meta Portfolio Contribution (MPC ): HEt ZEZ2|0] Cist of|=2] 7|0{ =
St Hyoll= AFB (X e MEY Bk QUL

e Correlation (CORRv4): o|=1t EFZIQ| ArztatH
e Information Coefficient (ICv2): HA| 22 E0t0| Afzt2tA|

e Residual Information Coefficient (RIC): Y&t HE{0f| CHsl SEISHEl THAt £+ E0t9| At
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https://github.com/uuazed/numerapi
https://github.com/OmniacsDAO/Rnumerai
https://api-tournament.numer.ai/
https://docs.numer.ai/tournament/compute
https://docs.numer.ai/numerai-tournament/scoring/feature-neutral-correlation
https://docs.numer.ai/numerai-tournament/scoring/meta-model-contribution-mmc
https://docs.numer.ai/tournament/correlation-corr

20|

0

Af

Pl

£

2Yo| T 552 2 ZME FA5tE]

=13l (Neutralization)

A|EO|LEEFZIO0) 7|1E A|O'E TEtke| 42t0] 00|H “E&(neutral)” 2 ZHFEICH SRS 52 7|

—
& A3 2] ojo] =X 5= A [Ew 2= DEAIZ|= Ol L.

—

=

1% hint style="warning" %}

DX 2| YT A|TEe| T MY AEE MESHH, TS 0|F H= 2w HFE0] He| 7Lt oo §f
2 2 ULt
{% endhint %}

Numerai= Barra @E(0l]: AO|=, #F DHE 5)) I7t/AlH 2|A3 HE ) HEY T4 O[Y S CHY
St7|E A OEE Eqstil QUL 028t 7| & A|JE0| 25 AFEXA MSEl= A ofL| 2
Cia “SsiEAYH ™ SHE 2 QUL

et =M Numerai= S&etel EtAlne| &S EYstH, SEal| A2 H
OB 45 e & UCE OIS S0, A A| 0] =7}

O|E1E S7HsHA| 4k 2[A30] CHal
S0 UX| ZTHH, Numerai Slgna s&= AE Mol 27t 2|A30|| chsl A| 22 S SEEStT. 0=
AERZE =71 2| A3 SESof| A MX| oE ZFH AOY M2l S == AU st

ofiF AlDE2 SO 2 0f 0 E0| 2 4 YR

: t ij 20l Numerai SignalsollA &
= QUC} 0= Signalse| 2lx) =535t ZH umerai Signals& the
(=1
=

t:
G&3t= 20| OtL|2t, NumeraiZt OFE 2|5 i2 =X el A|a2S HE 20|L.

ro

o

I

ro

o OA
u

fol

Z

A2 71E A2 20| s SEIetE HAE SHEA B0 Chsl EI7 T

ClO|E{Allofl= 20D2L & 60D2L Ef2I0| HZEICt O B AlZH 2t = =
MEHEESSH= A|TE2 oY S| XHET AXZ Helstz| Ao gﬂ%ﬁﬁl [[H—ErOIE .0l &0
0| 1A1ZE 2RI ES Y| 0|58 4 QUCatE, S| XHET T ZX|Mof| 2bH 5| XIQsH=
2ICHH AALE 7HX|= HC CHE S| X1 E =0 7P FESHA|IE2 ®7| MZE 2N ol &3S TR0
£ vt ot 2k4|(low alpha decay) 2t & SiCt,

J=2HE0fAE] (Grandmasters)

Grandmasters = 12|E XIX|StCt

No. 64 [ 94


https://docs.numer.ai/numerai-signals/scoring/definitions
https://docs.numer.ai/numerai-tournament/scoring#live-scoring

Masters = &% 1090 =Lt
Experts = %] 25%0i =Ct
Researchers = 4% 50%o0i =Lt
Contributors = 4% 75%0] =Lt
Apprentices = 5I%| 25%0i| =Lt

Novices = 0% 203|2| R= ME2 2 =6tX| Z3UCt

= &%= (Canon Scores)

Signals EL{HES| #2t0f| A Canonical Scores(“Canon Scores” )&= £35| Z25tCt OE 0, &
A X EQI FNC Ha= YH0|EE AL =7|0ll= 22 E 4987HK| B4 M7t ‘CORR20’0|%4 1, 2f
2 4995FE ‘FNCv4' 2 2H3YCE ‘Canon FNC' ®a= 028t #Hs t01, 22 E 498 0|5}0]|
M= ‘CORR20’, 2 0| BIRE0ME ‘FNCV4’ E AtE5H= S8 HE |

ZIch (Diagnostics)

AFBRH A2 1] ZIEH AR 0|83 4TS HH5HL, B s A2 012 YFS FHY
4 QUCk 2471 71ZH01M H47H IR, BRILE Dl2fe] of 212 EOINE 52 H42 BHIAlE St
= Foll Rolaof Bict,

Flck == scores HO|X|Of|M 2 & 19| H|7{(beaker) Ot0|22 =21 & 4= ULt 14 validation
7|Ztof TSt A D22 M ZEsHH, Mot 2|A3 ) X 2] S2 Z&$tvalidation HIERS A AT
(@]

= b
validation 7|7F2 2013010401 A|ZH510{ validation HIO|E{Q| &|[Al LMo SR EICE

validation 7|zt et Y2 =0= Bt 72| =7+ HEHO| EQ3IT:

o date ZYE — A OI0|E= FZH(weekly)0|H, FITh E41= £ 01| T3t 0| F0] s 2| O}
X9t 22 S7HH0|HE ArEsl ZHEOIA Lt 7HFIEITE

No. 65/ 94


https://signals.numer.ai/scores

numerai_ticker date signal
000060 KR 20130104 0.601189
000080 KR 20130104 0.911796
000100 KR 20130104 0.637412
000120 KR 20130104 0.441297
000150 KR 20130104 0.434370
ZUO US 20230825 0.583844
ZURN CH 20230825 0.686535
ZWS US 20230825 0.461798
ZYME US 20230825 0.480338
ZZZ CA 20230825 0.027202

1% hint style="warning" %}

O 2tA E71 =12 HISX O 2 AIESHH S QEU|Eof| tihE 4= ATt T2 A2 X% 1t

A HE 20 ALZS|Et,
{% endhint %}
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Churni} Turnoverzt £21217}? (What is Churn and
Turnover?)

“Churn”2 A|ZZ0] AjZto] w2} HopLt ¥isH=X| S LIEIL= SAIZF0|CE |RAISHAl, “turnover” = %
EZ2[Q7} AlZtof| w2t HokLt B =X|E LIEHHCE SignalsollA 2|7k At&st= churn % turnover
AL DEE QEAAR ZIWCE 2== 0{7[0f|M EHelg 4= QAT 7HEHS| QOFsHH:

churn(to, t1) = 1 - correlation(s(to), s(t1))
turnover(to, t1) = (p(to) - p(t1)).abs().sum() / 2

0{7|M s(t) = AlZht oMl AT, p(t) = A2t oMo ZEZZ|QE o|0[§iCt,

ol churn EE= turnovers 7{|451=7)1?

Signals MZ=0| =2 churn/turnoverE 20|H, Numerai= 21 A|2ES 720 = Q1T 2424
Numerai EHHE G0[H2 25 @2 BHS2 XIAAZA &2 churn/turnovers 20[X|gt,
Signals 222 ¥ 2 =2 churn/turnovers E0|= Z&0| ULt

Ol= Signals HEt 22| churndi| YA Hgks 0|EICh= A2 &1 ACt 718 Signals 2 &2 W
churno| Slgnals HIEF 29[ churnt 2 &2ts 7HA[7| 2 0[ct. ek Numerai= churnit
turnover’t =2 Signals 222 5{&& 4 giCt

Churn ¥ Turnover 2#|Z} (Thresholds)

O™ Z=0f M&2 3tX

Ol churnzt ZEZ2

2 DE HHIO| AHI0|3E 092 MYEICE I3 M|ESHK| &= RE2 HEF 2E
turnovers AtAAE A =0|7| W20|LC}.

|
|2
DEO| K|t 3= L M|E O[=H0| /UCHH, M HES = uf o|™ FRE Z|Cf 55 HMX|Q HES 7|E2
2 Z|tf churn % turnoverE A&HSICE X FZ2E 7|7HS AlZE t 2t11 oFH, £|Ci churn/turnover
= CH31F 2Tt

max_churn = max([churn(t, t-1), churn(t, t-2), ..., churn(t, t-5)])

max_turnover = max([turnover(t, t-1), turnover(t, t-2), ..., turnover(t, t-5)])

max__churn > 15% == max__turnover > 20% 0|™ s{{E H|ES2| AH|0|3 = 022 AN EICY

M o] (Definitions)

ofze] 7|2 Bt4S2 otz

2

ool Fol =M S FHAstE)

El2 (Targets)
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https://github.com/numerai/numerai-tools/blob/master/numerai_tools/signals.py#L12-L72
https://docs.numer.ai/numerai-tournament/scoring/definitions

target raw_ return_ 20/60
o EfRlztel: 20D2L / 60D2L
o bins=5, uniformity=10%, 40%, 50%

o SECHY: ¢S

target_factor_neutral_20/60
o Etztel: 20D2L / 60D2L
o bins=5, uniformity=10%, 40%, 50%

o ZElstoiA: H& WE(Standard Factors)

target_factor_ feat neutral 20/60
o EFI2tRl: 20D2L / 60D2L
o bins=5, uniformity=10%, 4£0%, 50%

o SEeCid: EE HE 3 V(B 8|71 LA

target_ chili_ 60
o EfEtel: 60D2L
o bins:5 uniformity=10%, 40%, 50%
o ZEst Al ME(everything) % Numerai 53 2(A3 2

o Z|Et =F: ADV 7I5 & 2fHE A X H|<f

HE} 2 (Meta Models)

o Signals MZ&2 YA Ct310t 20| YrElCh:
o ZI N&=0| tie-kept-rank H&
o NaNg 0.52 Ci|

o CtA| tie-kept-rank Mg

19| Signals AE|0[3 7+5 H|Et 2 & (SSWMM)
o MMzl Signals ME=2| AH0|2 75 Ex
o Z[A AH|O|3 =719] Signals th& 7+ HIEF 22 (SNWMM)
o MH|E Signals ME=2| the= G
e %210 NMR £H|0|3 Z=712| Signals & 7t& HEF 22 (SNWMMmin10)

o %4 10 NMR AH|0|37} Qe M= MES2S S| the B
HEl ZEZ2|2 (Meta Portfolio)
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o 33 7t&(neutral weights)
o NE=0 SEist AEn HE /IS HE

o AHIO|Z 7|5 ZEZZ|2 (SWP)

i
22
00

o Signals U 2= & 7I52| AH|0|2 7t5 Y

H% (Scores)

MO ABE7| M HES2 HHIECH
o [EOFK| %2 E[F M7
o HEEZ0] tie-kept rank Mg
o NaN£ 0.5% i
ALPHA
o target_chili_ 601t & 7t&2| Li&(dot product)

o Ef2fel: 60 ML + +=UE X 2 (+ HIO|E XA 2

MPC - Meta Portfolio Contribution
o SWP2| JeiC|AE0| target_ chili_ 60S &3t AH|0|30f Cisf O
o EIRIZIRl: 60 MEL + =& XA 2% (+ ClIOJE] X[ 2&)

MMC - Meta Model Contribution

o ME=, SNWMMminio0, target_ factor_neutral 202| & 7|0

o Ef2tel: 20 AHHY + +UE XA 22(+ HIOH X[H 2

CORRVY - Correlation v4
o MZE=2target_factor_feat neutral 202 numerai corr
o EtZIel: 20 AHHY + £UE XA 2(+ H|0[E XA 2

ICV2 - Information Coefficient V2

o H|YE £lE0 H&Z 7t numerai corr
o Efztel: 20 MHELY + £UE XA 2 (+ H|0]H X[ 2Y)

RIC - Residual Information Coefficient

o target_factor_neutral 202 &S 7t numerai corr

o Ef2tel: 20 AHHY + U E XA 22(+ HIOE X[ 2

FNCV/ - Feature Neutral Correlation v4
o NZ20f tie-kept-rank — 7t2A[0t5t — SEISH XME
o target_factor feat neutral 207 HEZ 7t tie-broken-rank A2t

o ZTIg} Al B TE 2 V4 Medium Safe Features
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o EfR2fel: 20 AEL + +=AE X[ 2 (+ HIO[E x| 2¢)
¢ CWSNMM - Corr w/ Signals Naive Meta Model
o s = tie-kept rank — 7t2AI9t8 - HEE sofl pow 1.5 HE
o § 2 SNWMM 7t m|0f Akt 7|4t
o EtIEtQl: OB X[ 4L / =& H|2|E
e MCWSM - Max Corr w/ Signals Models
o HMEZ1tCHE Signals MEE 7t 2[ch @02 A2
e

F2E L MESaeh e

o EfRU2fRl: CIO[E X1 4 [ =& HIQ|E
o APCWSM - Average Pairwise Corr w/ Signals Models
o ME=S2CIE 2Zf Signals ME= 7F W T|of &2

o #2E2E L HMES1HE 1

El

o Efefel: HIO[E X[t 4 [+ & H|9

rp

Alpha

CORR, FNC, MMC+«= Signals At8Xtol7| E&t2 X|=5t7 [0l 28t X|ECt 0= AHEXI7} 028t
a0l 2 12 20|HEt T WEIAE oyt BEE & AV [[H—v—OlEf Numerai Signals EHHE
E Numerai SX[HESIH & HBAZ|2HH, ME=2| 417 WEHAE d0e} Fet=|0{of 5.

Numerai 2|Mx| &2 0|2 7t55HA st= & 7HA| HIO|EE 1 er3iiLt:

e Neutralizers Matrix: S&/sI A|14S MMt Ol AF2E= 200282 FoF HH
o

» Sample Weights Vector: advel 22 27121 M2 BHESI0] A 228 HEFEH T4 71
= MESH= 71s HH
0|2 AtE3H, AlXE2EE Ct3at 20| “SRlatEl 75 (neutralized weights)” S 2t 4 QUL

Ct= HIOIE{7F =ORICEL SEXY:

o AOds(NaN2 0.52 M)
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s’ = normalize(rank(s))”~1.5

" - (N@ (N.T@ (v xs)))
neutral_preds * v

neutral_preds =
neutral_weights

I wv

OpX|gte 2 60D2L EH chili & AHEsH 215 alpha 42 =&8!CH

alpha = neutral_weights @ target_chili_60

L2 A|O0[ HE|AEO| M O EA ZtSEX|0f| Ciet SEES WS35, Signals EHHES Sf|X[HEL}
15t ZAIZICY.

r\l II\I

Of
B

HE} ZEE2|2 7|0{ = (Meta Portfolio
Contribution, MPC)

Alpha”t =l gof w2t Signalsoll= MMCet RASHA|EE AlphaollM A8 ste 4t SUst &St &
H(neutralizers matrix) 1t #ME 715 YE{(sample weights vector) £ &8 H7t
Ct. et REIO| O} Z 02 &= AH|0|3 7}5 ZEZ2|Q(SWP, Stake-Weighted Portfolio)
P2~ QUCH 0| 22, HEt ZEE2|R 7|0{E(MPC) = £3 A|2'40| SWP2| AlphaE 0Lt eFAA|7

5 &
=S E7IEtT.

|0||
o
_O'L
rir
21

HE ALERIS] 7|0{=E F5t7| 2lal, SWPOIA 3liE AFE XAt AH|0]2 %i%% FAIZ! F SWP2|
Alpha #islzls £88 + Utt. 22% 2= 0= ALE&Xt 2H|0|20] Cig SWP Alpha2| J2{C|1E0|

CHS HI0[E{7} F=O{EICE:

o A1 3 S (NaN2 0.52 #M2)

M Al 22 S8 7kS(neutral weights) 2 445tk

s = normalize(rank(s))”~1.5
neutral_preds = s - (N@ (N.T @ (v xs7)))
neutral_weights = neutral_preds *x v
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https://docs.numer.ai/numerai-signals/scoring/alpha

TICHZ 0|2 AH|0|2 7HE Eotsto{ SWP £ BHE1, X 715= Erstettt:

SWP = (p * user_stakes).sum()
SWP = SWP - SWP.mean()
SWP = SWP / sum(abs(SWP))

O|X| SWP2| AlphaZ #Hlttet 4 QIC}:

SWP_Alpha = SWP * target

OrX|2fe 2, MPC= £H|0]30f| Cist SWP Alpha2| azlC| M EC:

MPC = gradient(SWP_Alpha, p)

MPCE 7|E22 240] X|Z& uf, O|0|E AO|YE|AE = Numerai Signals EL™ % Numerai
SIXHEO RE5HH Be= 7|045t= A2 ol AH|0|H5H R 57| RO{ElLt. MPC 2E7t 33

—

Zgiiel
3ICHH numerai-tools MEAE &0I5}2t,

AE||0]Z (Staking)

Al349| churn ' turnover/t 25| HChH, 2E0| NMRS AH|0|Z (stake) 5101 Z-0f 2}
NMRE &S5t 2208 4= QIC} |0|5"0|EP AFXHS| NMRE &1, &7 NMRO| Chst
Numerai’t 285 F7t5tAL 2215 4= QU= 518st= A= 2[0EITt. ﬁEﬂOl%'l'f Haofl oeh ZEh

%2 o] AH|0|Z 2ME AtT5IEY,

a |> ML

A4 g AH0|ZE 7|8l= NumeraiZt Ml&st= £Xt A2F, 53, F:.‘sxl M Ol E T|HE AR
Numerai si|A[HE2| X|& = Numerai XtH|(EE= Numerail| & )0 Cist 01 X|eFS 2

O|5tX| =Lt EAR2 ALSXIO|A| S7HE|X| b= EUA ERBIS 7I’._‘9§ Numerai2| XMzko] wzt X
ZICh 22X o2 Numerai Signals= NMR 2AH|[0|Zg Ssll “Zimf(real)” AlIOYE HSEotD, AL
XZEXpele] A O'E 7HRIE "7t &= JEE Sh= MH|ALE O CH7F2 Numerai= AH|0|ZE A2 0}
2t H|0|EE Numerai &l X[HEO0f| M 2ESICE 0[2f CHE 7[CHE JHE AL XH= Al 222 AH|O|LSIX|
Zrotof St

H A (Payouts)

B2 AFEXIe] AH|0|3 giat 2l &
Signalse| #&|&Q! H&t = CHE2

L}, 2 4] Matof chisiM= ool AH|0]Z EME AES)EY.
ZF
=

payout = stake *x clip(payout_factor x (fncv4d x 1 + mmc * 2), -0.05,
0.05)
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https://github.com/numerai/numerai-tools/blob/eb4252237b92f379fcd8c4dc2e0b546fae218f10/numerai_tools/scoring.py#L577-L620
https://docs.numer.ai/scoring#what-is-churn-and-turnover
https://www.coinbase.com/price/numeraire
https://docs.numer.ai/numerai-tournament/staking
https://docs.numer.ai/numerai-tournament/staking

2025 9& 29 0|F A|RlE| = 22 ERH = B4 84 (payout function) 7+ HZAEIC:

payout = stake x clip(payout_factor x (alpha * 0.3 + mpc x 0.8), -0.017,
0.017)

payout_factore A AHO|ZE NMR 50| stake_cap_thresholdE =zfetof w2t 23
g+ (logarithmic) Ei = ZrABHCE,
stake_cap_thresholdQ| {2 017|0f|A &tolet &~ QL

Signals + QuantConnect

QuantConnect:= 2012F0] =0 T MA| FESOA 212 Z102|F E&f0|E 7|&2 HSst= A
S Z2HZ S},

H24M2l F& LIS H{ASH| 2ol LQEAA Flo| 2|E ERo|T EHES =3,
X 02 50,000 0|&e| HEE0| Equities, Options, Futures, Crypto, Forex, CFD S CHf
StARAE S THe 2 MHAE | 2|MX|, E&||0|F S =~lista /UL

&Lt

ol

Numerai SignalsE AEXE7HOHE H|O|[E MO0l = &8sl el A|2E S dde = A

QuantConnectE &5t CFSH CiA| H|O[E] 2fo[Ee{2[L}

Y 2= ALAE H0[HMS 0|83
1neet EYOIE AlDES Bhs 4= QUL

QuantConnect &2 H|O|E{ 7} SHIEA| X2|=| 10 M| MEE|==E HElotH,

APIE Saff XAk RLIHA ME Erfo|Y 22| 2|, Numerai Signals ®Z 0|ef S &7 28ie &
UL

QuantConnectOi|A &A|Zt 2 102|ES HiZstH ) AX|L|0 B0 QlZ2tE
ArEAtE thes| Numerai Signals #ME2 Ataatstn 2| Mx[of| &g == QT

LAt (Requirements)

QuantConnect?| &= Mt (co-located servers) 0| A AA|Zt L2|H
organizationo| <sf {0{0F 5404
5 &2 live trading node?t ER35}Ct.,

Al
=

oL

St H,

fjo

foh

o XA H|E:

o Quant Researcher =% xtA: & §8
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https://docs.numer.ai/numerai-tournament/staking#the-payout-factor
https://www.quantconnect.com/datasets
https://www.quantconnect.com/docs/v2/writing-algorithms/importing-data/key-concepts
https://www.quantconnect.com/docs/v2/cloud-platform/organizations
https://www.quantconnect.com/docs/v2/cloud-platform/organizations/resources#04-Live-Trading-Nodes

o AMAZIEFO|Y L ¥ $24

Numerai Signals 21Z (Connecting to Numerai
Signals)

QuantConnect ¢112|E0M NumeraiZ A|1ES LHELH2AH,
7|3}t BA|(initialization )0l A
Numerai Signal Export Provider= F7}sl{0F St}

self.SignalExport.AddSignalExportProviders (NumeraiSignalExport(publicId,
secretId, modelId, fileName))

NumeraiSignalExport MAMXt= CHS QIXtE "H=C}:

cfolEd
oI} Etel Ay 7123

publicId string NumeraiAPI7| —

secretId string Numerai API A|=E! 7| —

modelId string Numerai 22 ID —

fileName string A2 oUO0|E. SYLOIESAESIH Y|  "predictions.csv"
Z IO HOo{#E

SL|HA MEH (Universe Selection)

Numerai Signalse| FAIA|E %l—llﬂéh ™ MA < &9 5,00071 FAS Z5tsHX|CH
QuantConnect 22t2E ZE2 x| 0|7 FA(US Equities) 2F A2 E2f|0|2 S X|EHCL
Numerai Signals |SL{H{AL} 7HE %M Z42 CRSP US Total Market Index 2,
FE2SHHEA(NYSE)2t LHAE (Nasdaq) oM F7 1K 22 Helix= §Xt 7hs8 0|5 FAAE A|(2F
100%) S CHESICL,

FH| RLIHAS TR RIS,
(e}

= | — Lo
HE FAo Het A2 E MEY 2= Qlrh
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CRSP US Total Market Index 74 Z5g ¥22{H,
ETF +4 &= |LIHHAZ Vanguard Total Stock Market ETF (VTI) € F7tetct.

self.etf_symbol = self.AddEquity("VTI").Symbol
self.AddUniverse(self.Universe.ETF(self.etf_symbol))

SLIHA N Z20| HZETH,

OnSecuritiesChanged O|HIE HEHE Salf d12|F0l| L2I0| HEEICE
Z22fA0) securities 2|AEE F7}5101 0| 2|5t
OnSecuritiesChanged OHIE HE2{0l|M ST 2|AEE YUH|O|ESIES H|g 4 QUCt

def OnSecuritiesChanged(self, changes: SecurityChanges) -> None:
for security in changes.RemovedSecurities:
if security in self.securities:
self.securities.remove(security)

self.securities.extend([security for security in
changes.AddedSecurities if security.Symbol != self.etf_symbol])

EEEZ|Q 1M (Portfolio Construction)
Numerai Signalsoll A| 72 &S U= Chg 212 W20 shet:

o LE AOE 22 021 AlO[(0, 1 MI2[) 010} BT}
o HE0ITE Z4 1071 Ol¢2] A|aES

=
o FLHA L 2= T2 A0 {0 SLaliM= o =04, Z|4 & 7 0]&2 1Ret 310[0{0F SiCt.

Aag MMHE 2|5 PortfolioTarget xS MAsict,

targets = [PortfolioTarget(symbol, weight) for symbol, weight in
weight_by_symbol.items()]

Algorithm Framework &7 E At&st= 22,
o2 AtF LERE ZEZE|Q N DHS 825 4 QICt,
o 25 350 Y 7t&52 F0{ot= Equal Weighting ZE2 At&e 4 QIC.
CHE 22| 242 Insight Weighting 2#S AtE5H= Z40| A&,

O] D2 MME A0l Zof| W2t Xt 7HE S F0I5HH.

H.

| 2o H2HE Z&AIE = UL
Numeraiof| A|2'2E2 M&st2{™ SetTargetPortfolio HAME
0| HIME= NumeraiZ A|1'20| dZ& o2 MEEU=X|E LIEHHY

=
=
=
—

SE6HH =Lt
ﬂ
=o|
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https://www.quantconnect.com/docs/v2/writing-algorithms/algorithm-framework/portfolio-construction/supported-models

success = self.SignalExport.SetTargetPortfolio(targets)

A4 AH|EE (Scheduling Signals)
Numerai Signals= Oi= &t , 5, 2, EQY0| M2 222 At

e EQYUBIRE:18:00 UTC 2= — 222 14:30 UTC Ot

=
o WARIRLE:13:00 UTC 2E - 1M7L S0 HIE T

HE&2 of|ekstz{™ Scheduled EventE AFESHCY

self.Schedule.On(
self.DateRules.EveryDay(self.etf_symbol),
self.TimeRules.At(13, 0, TimeZones.Utc),
self.submit_signals)

o

O|% of[A[0f M= submit_signals HIM=7F0OH A2l 13:00 UTC 0| Xt= &=AEICE.

AlA|ZH 22| = Y ZE (Deploying Live Algorithms)

Y225t CHS

fujo

Numerai Signalsoi| A|2'2S HEsh= QuantConnect #AIZF 2 12|E
2Lt

1L ME2HE Wy

2. Initialize HIM =0 O= FA! QLIH{A 57t

self.etf_symbol = self.AddEquity("VTI").Symbol
self.AddUniverse(self.Universe.ETF(self.etf_symbol))

3. Initialize HlA =0 Numerai Signal Export Provider 7t

secretId, modelId, fileName))

self.SignalExport.AddSignalExportProviders (NumeraiSignalExport(publicId,

4. Initialize HIMEO]| 2 2t2 = A[OE M|EE Scheduled Event &7t

No. 76 /94



https://docs.numer.ai/numerai-signals/signals-overview#rounds
https://www.quantconnect.com/docs/v2/writing-algorithms/scheduled-events
https://www.quantconnect.com/docs/v2/cloud-platform/projects/getting-started#03-Create-Projects
https://www.quantconnect.com/docs/v2/writing-algorithms/initialization

self.Schedule.On(
self.DateRules.EveryDay(self.etf_symbol),
self.TimeRules.At(13, 0, TimeZones.Utc),
self.submit_signals)

5. S2EiA HHZ SLIHA L 552 £8e securities 2|AE H9|

securities = []

6. FLIHA HA Al OnSecuritiesChanged OJHIE HEZ{E Holsl| securities 2[AE Y|
O|E

def OnSecuritiesChanged(self, changes: SecurityChanges) —> None:
for security in changes.RemovedSecurities:
if security in self.securities:
self.securities.remove(security)

self.securities.extend([security for security in
changes.AddedSecurities if security.Symbol != self.etf_symbol])

7. Scheduled EventOfiAd A|Od ‘HM 2 M& 2| N9

N - - O

def submit_signals(self):
# Select the subset of ETF constituents we can trade

symbols = [security.Symbol for security in self.securities if
security.HasData]

if len(symbols) ==
return

# Get historical data

# close_prices = self.History(symbols, 22,
Resolution.Daily).close.unstack(0)

# Create portfolio targets
# weight_by_symbol = {} # Add your logic here

targets = [PortfolioTarget(symbol, weight) for symbol, weight in
weight_by_symbol.items ()]

# (Optional) Place trades
self.SetHoldings(targets)

# Send signals to Numerai
success = self.SignalExport.SetTargetPortfolio(targets)
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if not success:
self.Debug(f"Couldn't send targets at {self.Time}")

A4 =T} CHA| C|0|BE @35t ™ History RequestsE #1512,

8. ¥ IDE Athe| Backtest Ot0| 22 22/
QuantConnect= HHAE & Numeraiz A|22S M&6HK] X ot
HiZ M Ln2|E D20 QLRI JU=K] M= gfele 4~ QU
9. Y2|ES HAIZE 22 HfE
AR X2 7{2HE 5HK| o™,
Paper Trading 2=27{2|X| 2 =S 2~ QICH
AH| 22t Numerai HE2 SAI0| 3ot H,
X E=AHE|X| =58 FIsl2t

= 4

2 CHA| (Next Steps)

QuantConnectZE AE3si Numerai Signals M&2 Atsstota{H,
Numerai Signals Overview FME ZE5t1
QuantConnect AH MM S zI2Ystat,

o2 212|= (Demonstration Algorithm)

Numerai Signalsoll A|12& H|Est= TA| oAl 22|52
LEAN GitHub XMZ&t4 2
NumeraiSignalExportDemonstrationAlgorithmOi|Af 2018 4~ QICt,

Numerai Crypto

72 (Overview)

271 (Introduction)

Numerai Signals? RAI5t7, Numerai Crypto= AFE XL XHAGEQ| H|O|E | & R8st A|OYS
JIMRESR 5T TRIE AFM2| AT (“Crypt081gna1”)° M 1= (feed of
information)2, E2{0|E7t &8¢ 4 = EZ0] chet =X[& H|0|EC 02{st YE L|[E= JEE A
22 D50 Numerai Crypto HEF 2HEES 2 M5t= HI AH2E(0, O] HiE ZEI2 032017 R&=2
NS =IC},
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https://www.quantconnect.com/docs/v2/writing-algorithms/historical-data/history-requests
https://www.quantconnect.com/docs/v2/cloud-platform/live-trading/brokerages/quantconnect-paper-trading#14-Deploy-Live-Algorithms
https://www.quantconnect.com/docs/v2/cloud-platform/live-trading/brokerages
https://docs.numer.ai/numerai-signals/signals-overview
https://www.quantconnect.com/signup
https://github.com/QuantConnect/Lean/blob/master/Algorithm.Python/NumeraiSignalExportDemonstrationAlgorithm.py
https://github.com/numerai/docs/blob/master/numerai-crypto/broken-reference/README.md
https://crypto.numer.ai/

SEE A A2 oAl= TS 2L

o 7|=% {I5(Technical signals) (MACD, RSI, MFI)
o CHx| H|0o|H +lS(Alternative data signals) (A£7tE 7424, 2|4 O|O|X|, A OJC[0] ZI4])
o =HIC|E S (Blended signals) (Barra 2|23 291 Fama-French £9!)

clo|& XSxhs 1Rt Lixl(features) S AIER ZIF HEE 4 1, HIO|E AfO | E[AES 1S 0
O|E{E 223 6fl&Z}(predictions) S A2 H|E&t 4 QUCH HEE A|2Z2 22[9] Ef2] H L2
HE A2} B W= RHFEICH £ NMR &S sHH 2 A|2E 2 AE|0]Z 510 ’Sﬂfoﬂ 02t NMRS 2

S(earn)stALt 22 (burn)g &~ UL,

H|0[E{ (Data)
Numerai Data APIZ A|Xfst 2= QIC}:

DEHMNIYE SN, SXH0|I 1est IR E A HIO|E{E YtEA| 2t} joF ST, A|ZHS ?{cH At
88t 4= Q= H|o|E M3 YA 2= Messari?t CoinMarketCap. S0| QICt.

AT E AZHH0|EE ERot QX| X2t Numeraiof 2HA0| JUCHH, 22|2| HIO|HE AtE3sl F=4
AZEE 0|&3H= Numerai Tournament= CHA A| =351 e}

O|O|Ef 2HIZIS {C|A A|ZfsHOF X 22ZICHH ) Numerai TournamentO|AM X&s5t= 7|2 DE!

S UiX] s&5he Z4S 25| FHSIC 20| XHAo] M7(H 1 7|=2 XtIAEA Numerai Crypto
Ol = HEEIC} CH22 E2| 7|¢h REo| ZHGt Of|A|CH:

(symbol) 2 AtESICE HI% 8 E (returns) 2 qf ééfé Zt ME3 T0)| cf Ssti= stLte] x| 2k
(0~1) °| 5=0|0{0} BtCt:
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https://www.investopedia.com/terms/t/technicalindicator.asp
https://www.investopedia.com/terms/m/macd.asp
https://www.investopedia.com/terms/r/rsi.asp
https://www.investopedia.com/terms/m/mfi.asp
https://en.wikipedia.org/wiki/Alternative_data_/(finance/)
https://secondmeasure.com/
https://www.theatlantic.com/magazine/archive/2019/05/stock-value-satellite-images-investing/586009/
https://www.swaggystocks.com/dashboard/wallstreetbets/realtime
https://www.investopedia.com/terms/m/multifactor-model.asp
https://www.investopedia.com/terms/b/barra-risk-factor-analysis.asp
https://www.investopedia.com/terms/f/famaandfrenchthreefactormodel.asp
https://messari.io/api
https://coinmarketcap.com/api
https://numer.ai/
https://docs.numer.ai/numerai-tournament/models
https://docs.numer.ai/numerai-signals/submissions

symbol signal

BTC 0.529851

ETH 0.376866

SOL 0.272388

NMR
&0 Zetk= &l2 =52 Numerai Crypto EZ |LIHAZE Fo|=|0], 2f =X| 72 03} 1 A{0]0{0F

CH22 Python2 = HAZHOFE dd R Y2 ESH= oAl

HMEof chet XtAet L2 017|E FHst=t,

x| & (Scoring)

ZHE 2 Numerai Tournament®t 012 SASICE.

Numerai Crypto= thed| E2 £2ES 0|F5= 20| ofL|2}, CHE 20| OFF] EX|5HK| = S3H
Al2dE 3= ol 520| ULk

XtM[SHLHE2 Scoring MM E F18t2},

AH| 0|2 (Staking)
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Numerai Tournament@} OFEEX[ = ) 4 0tof| 2 NMRS &l S5t LT A2feh o= QIEE ZEIo)| MEH
Moz stake NMRE £ QICh AbM|et L8 2 Staking A S & 15i2t

A2EE AH|0|ZE 718l= NumeraiZt MEshk= AL A, 3, S 8AH & 7|8 AR
Numerai®| SIX|HE X|£ E£= Numerai XAH|(Z2 42 £9)0f
Numerai®?| 8l|X|# E+= Numerai Crypto2t OftH 2k gion{, ASshHE 725X gt

Numerai Crypto HIE} 22 S A85tX| 4=Lt. E“O Numerai2| zHzko]| a2t fRXHHIHI SN=|X]
A2 4 Qe BHHMIA ERZIS 7|20 2 X[ZEICE, 22X O Z Numerai Crypto= AFEXI7L XA Q|
CryptoSignals?| 7Ix|E Eotet + AL E NMRﬁ 10|22 &5t “TIm A|12” AE 2 MFdhes
MH| ALY 0]218H 7|CHRE 210|3H AHEXH= AH|0|Z 2 SHA| ZOtof SHTt,

XtM|et Li 82 o| 22k (Terms of Service)g £t15}zl.

FAQ

EZ QL|HA(token universe)zt?
Hef 7tsst & 2Tl st ES ME2| E0ICh Numerai= O] =50 C
Mgt LHE2 0{7|E &t 5tet,

&
=2
A
0
mjo
rio
o
nl
Ral

Numerai Tournament, Numerai Signals, Numerai Crypto2| Xt0[=?

Numerai Tournament? Numerai Signals= FAAIZ 0| = Ci2]0| 12, Numerai Crypto= &2
st AIE 0= 2 2I3 the|Ch Numerai Cryptos AFEAL 1R9| TIME f S{{OF HtCH= FOof| A
Signalset 7H fAISICE Numerai= 2 8t& % A4S Hl0/H HIIE flgh s|2E2|Z EFI THUS A
SoA[2H TR = A FAE +=E-7 1S 3H0F &,

L} 2 =/0|0|E{7} Numerai0fl =&E[L}?
OfL|Ct Numerai= AF2XAS| H|0|E|-0l|S = MM5t= ZEE HakslX| =Lt Numerai= 2% 0|5 Z
oAt M50 AEE AFHoh= A2 AMAMN E7Fsstl T3 QAL giCh

#1015 2[5 NMRS Y= A| AH|0|ZHOF SHLI?

OfL|Ct AE|O|ZE BI0|= O|F LU S MESt JutE =ele 4 QU0

JHCHH = H2listH =|X] 4Lh?

=2 755, 0|2 22 == 8iCk CHEF Numerai= AFEAS| A|Z120] o[0| 2| Y2 EE7}F ARZSh=
ZQIX| fEteh 4= Qlonf, BEIF 22 A2 2 JHefstttH 1 7iX|= ST AMlet 82 0] Medium =
= Istef

AZHS I8t Of|A] 2} EfAY =¢0| HSEX|2E, 20 F80 A=35HK| 52 AFRf2 Numerai
Crypto=Ci= Numerai Tournament= £ A|%5h= 20| FZEICH Numerai Cryptodf| M 4S5t
HH =2 &2 3 & AIY X[4]0] EQ3|TH.,

Numerai= &S 316 E 7eli5iL1?
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https://www.coinbase.com/price/numeraire
https://docs.numer.ai/numerai-tournament/staking
https://numer.ai/terms
https://docs.numer.ai/numerai-crypto/submissions
https://docs.numer.ai/numerai-crypto/data
https://medium.com/numerai/building-the-last-hedge-fund-introducing-numerai-signals-12de26dfa69c
https://docs.numer.ai/numerai-tournament/readme

OfL|CH. Numeraitr, Numerai®| S|X|HEE ASSHHE HelotX| Z=LCt.

Numerai= Numerai Crypto HE} 22 A25}L}?

rlol

815

OfL|Ct, Numerai®| CHE X|E, Xtih) ME[A o= 2= Numerai Crypto HIE 2EES AH|ALE-
Xl gfeny, O Fekk ghiX| I =L},
Numerai Crypto2| 0f|Z0|L} C|O|E{7} Numerai2| Sl X|EH =0]| AL E[L}?

OfL|C}. Numerai®| sl X[ H== Numerai Crypto?t 23| 22|%[0f 20{, Numerai CryptoZ} 5|
XHEO]| Ot Het: FX| G=C.

X| ¥ (Support)

pN|
=

Xl m=gi2 DiscordoiM &ol5tzt!

HO

)

|O|E{ (Data)

C|O|E] 71 (Data Structure)

Numerai Crypto HO[EM2 EZ FLIHALL TS0| AZH| IHE £l S HY5H= HI0|E @Al O
O[E{C,

2t el (row)2 EY AIEC| EY EE2 LIEMN, symbo 12t dateZ AMEICH
date X dds TlOH P:.**IE”(éH% 49| 2 3 59 UTC)2| GIO|E{ 7t AtE & @S 20|t — 2t

target oH':*date EHHI Oj2 =2 S(0ll: 30 ¥) 2

E}Zl (Target)

o
Ej |

Numerai Crypto0i= £ Ef210| {204, 0|= 30 & EF2| £ F0|Ct 2f 2t2 =0T FLIHA LY
DE E20]| thsl] 302 252 £9l5H(ranked) 5t 7t A9kl (gaussianized) 5t 5| 570 72
(bin) 2= HZIESITY,

ClOJE{ API (Data API)

Numerai Crypto H|0|E{4l0f| F2oh= 7+ 2 W2 HI0|E| APIE A&3h= Z0|Ct:
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from numerapi import NumerAPI
napi = NumerAPI()

[f for f in napi.list_datasets() if f.startswith("crypto/v1.0")]

‘crypto/v1.0/1live_universe.parquet',
‘crypto/v1.0/train_targets.parquet’,

# Download the training data
napi.download_dataset("crypto/v1.0/train_targets.parquet")

MMstz{™, ngstn 4 7158t IR E AZ O|0|E{E =T &8l o} StCf, A2 2{H
g £ Ql= CH2 HI0|H MI3Xt2&= Messari?t CoinMarketCap.”t {ACt.

ol =5t

A E AZ H[O|E 7t S1X|2F Numeraiof| 2t410] QUCHH, 22[2] T|0|EE AtSsl FAIAIR
Numerai Tournament= Cth+l A|E8l HE2f,

fujo
A
rir

Modeling

HIO|H RS OC|M Al&soF & X ZEZICHH ) Numerai Tournament?2| 7|2 D212 01X st&
st HMotch 2EZof XHAo| M7|H 3 7[&2 Numerai Cryptooil= Itz MEEIC) CHE2 E2| 7|8t
Eof 7|2 Of|A[C:

import lightgbm as 1gb

import pandas as pd

import random

from numerapi import NumerAPI
from typing import List

napi = NumerAPI()

def generate_training_features(df: pd.DataFrame) —> Listl[str]:
# TODO: Get your data and create features
df ['fake_feature_1'l = df.groupby(["symbol", "date"])
['symbol'].transform(lambda x: random.uniform(@, 1))
return ['fake_feature_1']

# Historical targets file contains ["symbol", "date", "target"] columns
napi.download_dataset("crypto/v1.0/train_targets.parquet")
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https://messari.io/api
https://coinmarketcap.com/api
https://numer.ai/
https://docs.numer.ai/numerai-tournament/models

train_df = pd.read_parquet("crypto/v1.0/train_targets.parquet")

# Add training features for each (symbol, date)
feature_cols = generate_training_features(train_df)

model = lgb.LGBMRegressor (
n_estimators=2000,
learning_rate=0.01,
max_depth=5,
num_leaves=2 xx 5,
colsample_bytree=0.1

model. fit(
train_df[feature_cols],
train_df["target"]

Submissions

Numerai Crypto XZ %42 Numerai Signals(&1: here)2t 042 RASHA|CL

=
T
2 422 ABSITL MBS £ABS IS5 2t =T BILI| 23| 242 717 2200
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https://docs.numer.ai/numerai-signals/submissions

symbol signal

BTC 0.529851

ETH 0.376866

SOL 0.272388

NMR i

&0 Zete|= M2 552 Numerai Crypto E2 SLIHAZ FO|EICH 5 | gH2 01t 1 AH0|0]

CH22 Pythono = HAZHOES Myt Y= E5h= Al of|A|Ct:

def generate_features(df: pd.DataFrame):
# TODO: Get your data and create features for live universe
df ['fake_feature_1'] = df['symbol'].transform(lambda x:
random.uniform(0, 1))

# Use API keys to authenticate
napi = NumerAPI(" [your api public id]"™, "I[your api secret keyl")

# Download latest live universe
napi.download_dataset("crypto/v1.0/live_universe.parquet")
live = pd.read_parquet("crypto/v1.0/live_universe.parquet")

# Generate features for the live universe
generate_features(live)
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# Get live predictions
live["signal"] = model.predict(live[feature_cols])

# Predictions must be between @ and 1
live["signal"] = live["signal"].rank(pct=True)

# Format and save submission
live[['symbol', 'signal'l]].to_parquet("submission.parquet")

# Get model ids and submit models
models = napi.get_models(tournament=12)
for model_name, model_id in models.items():
print(f'submitting {model_name}...")
napi.upload_predictions("submission.parquet", model_id=model_id,
tournament=12)

print('done!")

H|Z0f Chal & 2ot22{™ her

mw
D”'
I
=OII__I
o

Scoring
{2 Numerai Tournament(&2: here)2t 01 FAlstCt.
Numerai Crypto= tHX| EZ U ES 0| F5t= 2401 IX[X| gt10) CHE Z2Hof| Of2! EXHSHX| gh= &

H Aagds 3= o 550] Qloh

XtMSH LHE2 Scoring MM g Esfzet,

Staking

Numerai Tournament@} OFEHZHX| 2 ) A atof| 2t 2] EE= A210] O| R{X| =5 ZEof| MEiX o=
stake NMRE & = QICt XtM|SH LIE2 the Staking docsE 4012t

)
2t Numerai°| IXIME XI_, =2 Numeral XWILF$EI7P £
?J ‘: Ct. Numerai®| | X|#H =& Numerai Crypto2t Ot & 20| glel ) USSHHE HHe2lohA|x o
11, Numerai Crypto HEF 222 ALESHX| T =0t HA2 SALe| RZFol| it AFS XA S7HE|X|
9;; 2 Qe gEtA ERZIZ 7|RIO 2 X|2E 4 It ZEMOZ ) Numerai Cryptos AFEXF7t XHA9|
CryptoSignalse| 7tX|E "It 4= =5 NMR *EHOI%'% I A2 HE o BESte M
HIAE MSSHC}, 0|2F CHE 7|THE 7HE! AF8Xt= AH|0|Z S SHX| 2200k Sht.

XAt LH22 2]2] Terms of Service £ 2lofz}.
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FAQ

EZ gLIHAZE FSi0I7}?

fujo
rio
o
n

Helf 7Hsst & 27l oS5t EZ Algo] Z§ho|Ct Numerais 0|21 Al=20] Cist of| =0t
Xt LHE 2 hereE & IsH2}

Numerai Tournament, Numerai Signals, Numerai Crypto2| xto|= £i2I7}?

I

Numerai Tournament®t Numerai Signalse AFEX7H FAIAEE O|F5H= ChE|Ch Numerai
Crypto= g=stm| AlY 01I§% 28t Z40ICt. Numerai Crypto= AFSXI7F XEH| I X E AtEsHOF STt
= ™ol|M Signalset 7H RALSICH Numeraie= 22 &h& 3 43 O|0|E Y7tE 2[8t historical
targets TS NSSHA 2, TiX = AFEAR7E 2 &5t X=2|sH0f eirt.

H 2=/dI0[E{= Numerai28E HSE[LL?

OZCH Numerais AFZAR| H|O|EL 0|&2 MAdst= I EE HatstXA| eH=Ct Numerai= 22 0|S
Z0oHS BH=Ch ARSI ZEE A4 ot= A2 At A 7455610, Numerai= 13 Q[AtE giCt

£t0{5t2{M NMRS Yt=A| Ak|0| 25 oF 5tLt?
OfL|CH AH[0]Z BI0|= 0| = THH S HEst 4utE s 4 UL

xt2te| = st of g[Lt?

Jb55t1, 92[7 0|2 32 £ gict Cot Numerais AFBRS] A|120] 0]0] 22K DE7L AL ¢!
X| 022 motet 4 QO BET} Hests AIE R Helsts 2 12| kx|t x| Sict. 0] Medium
22 s

AZHS 2I5H OA| 2RI EFME L EL0| M E X2 Y1 280 255HK| &CHH Numerai Crypto
£ Numerai TournamentE A3t Numerai CryptoOHH HEotHH =2 &2 2 T A
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Support

22 X9 m|=8e DiscordollA] &totetat!

Data

Data Structure

Numerai Crypto HI0|E M2 EZ |FLIHALL IS0 AAY &S &Hst= H|0|= 42| H|0|H

Target

Numerai Cryptodfl& stLte

|
L 2t E22| 302 #E= =fleteiil

Data API

Numerai Crypto H|0|E{A0| HZoh= 71 £2 2 H|0[Ef APIE ARE5h= ZA0|C:

from numerapi import NumerAPI
napi = NumerAPI()

[f for f in napi.list_datasets() if f.startswith("crypto/v1.0")]

‘crypto/v1.0/live_universe.parquet’,
'crypto/vl1.0/train_targets.parquet’,

# Download the training data
napi.download_dataset("crypto/v1.0/train_targets.parquet")
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APIE ArE3ll HlE |IFE2E Xis3te &= QAT ME API= Parquetzt CSV IH 244
C}. CFS 2 NumerAPIZ N &S Y2 E6t= Of|A|C:

from numerapi import CryptoAPI

# Authenticate

napi = CryptoAPI(" [your api public id]"™, "I[your api secret keyl")
napi.upload_predictions(" [path to your submission]", model_id="your-
model-id")

o [}Z & OFF AO[LE AHEE 4= ULt
o Numerapi (&4 Python 220 E)
o 7|Et A& Al GraphQL API

o 29| ELA ZEIRE XS =7 Numerai Compute

Scoring

Numerai Cryptodi= & 7tX| =2 =7t ULt

e Meta Model Contribution (MMC): Crypto HEt 20|l CHSH 0| 7|0 =
o Correlation (CORR): O|=1t EtZ19] Akt
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Targets

e target
o Efz{el: 20D2L

o bins=5, uniformity=10%, 4£0%, 50%

Meta Models

e Numerai Crypto ME=2 HX Ct2a 20| Fe|ECf:
o EZ QL|H{AL} ZOI
o nan ¥ 5= &= A
o ZI N&20 tie-kept-rank X &
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Scores
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o nans 0.5 =
¢ MMC - Meta Model Contribution
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o Ef2tel: 20D2L (+ 2 H|0[E] X|1)
e CORR - Correlation
o HE=2ttargete| numerai corr

o 20 MTY H 28 +E X|(+ 2& H|O[E] X|A)
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Payouts
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payout = stake x clip(payout_factor x mmc), -0.05, 0.05)
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Connect

Index

e Business Inquiries - contact@numer.ai

» Technical Support - support@numer.ai

e Security Reports - security@numer.ai

e Fund Investment - investing@numer.ai
« Official Discord
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o Channel - https://discord.com/numerai

o Admin - the arkivist (ark)
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