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FIGURE 33B : MLPO ARCHITECTURE 
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FIGURE 34 : MLPO DATA FLOW 
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FIGURE 37 : MLPO ARCHITECTURE 
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FIGURE 38 : MLPO ARCHITECTURE 
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FIGURE 39 : MLPO ARCHITECTURE 
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FIGURE 40 : MLPO ARCHITECTURE 
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FIGURE 41 : MLPO SCREENSHOT 

Fidelity Bond Beacon 
i 

Portfolio Management 
4101 ********* 

4105 

Strategy setting 4110 

8 

Security Sel com 4115 

:: 

berter 
1900 

4120 



FIGURE 42 : MLPO SCREENSHOT 
Fidelity Bond Heacon 

wios 

? 

Patent Application Publication 

4201 

4205 

wer 

Proposta Postions 4210 

$ 

Mar. 31 , 2022 Sheet 51 of 108 

1 .. 

Xos Kussa 

US 2022/0101438 A1 



FIGURE 43 : MLPO SCREENSHOT 
Fidetty Bond Beacon 
? 

*** 

4301 

Patent Application Publication 

4305 

Processo Soutions 4310 

Mar. 31 , 2022 Sheet 52 of 108 

. :: ,,, 

del banco 

US 2022/0101438 A1 



FIGURE 44 : MLPO SCREENSHOT 
Fidelity Bond Beacon 

22 . 

4401 

Patent Application Publication 

4405 

Proposo gouisons 4410 

Mar. 31 , 2022 Sheet 53 of 108 

............. 

:: 

er 

US 2022/0101438 A1 



Patent Application Publication Mar. 31 , 2022 Sheet 54 of 108 US 2022/0101438 A1 

888 

o 

4510 o 

4505 

FIGURE 45 : MLPO SCREENSHOT 
tone Heacon - 4501 



Patent Application Publication Mar. 31 , 2022 Sheet 55 of 108 US 2022/0101438 A1 

POSSES 

OF 
3 . 

4610 

4605 

FIGURE 46 : MLPO SCREENSHOT Wool Bond the 4601 



Patent Application Publication Mar. 31 , 2022 Sheet 56 of 108 US 2022/0101438 A1 

9 . 

$ 

> 

4705 

V 

FIGURE 47 : MLPO SCREENSHOT Lossa puoi 4701 



FIGURE 48 : MLPO ARCHITECTURE 

18 - aisk counted bordlade Oostruction 

Patent Application Publication 

XXXX XXXXXXXXXXXXX 

Boxstings 

ARX S : 9 : 8 x 

......... Xust W286ased 

QuS Bonds 8385 on adjusted no mort riutgival 

Mar. 31 , 2022 Sheet 57 of 108 

Birimi 

M 

wwves , a ani 

Nkosi 20 : 3.207 

US 2022/0101438 A1 



Patent Application Publication Mar. 31 , 2022 Sheet 58 of 108 US 2022/0101438 A1 

FIGURE 49 : MLPO ARCHITECTURE 



Patent Application Publication 

FIGURE 50 : MLPO ARCHITECTURE 
data input 

load_data_from_postgres ( query , 

driver , number_of_partitions_for_parallel_computing , 
partition column ) 

data processed feature_engineering process ( data_input ) 
model = model_for_training ( data_processed ) 

Mar. 31 , 2022 Sheet 59 of 108 

write_to_postgres_from_parallel_nodes ( model ) 

US 2022/0101438 A1 



Patent Application Publication 

FIGURE 51 : MLPO ARCHITECTURE 

tall 

assat simmode aplig 

as relevant market factors for a fund 

asset 

measure mfetf 

such as feature importance scores , residual 
Son SOS 

Mar. 31 , 2022 Sheet 60 of 108 

asset 

sim_mfettu residual 
w vide 

formats in order to enhance computing speed 

US 2022/0101438 A1 



Patent Application Publication Mar. 31 , 2022 Sheet 61 of 108 US 2022/0101438 A1 

FIGURE 52 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 62 of 108 US 2022/0101438 A1 

5484 

* 

X 

** 
FIGURE 53 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 63 of 108 US 2022/0101438 A1 

riscuri 

pour un 

FIGURE 54 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 64 of 108 US 2022/0101438 A1 

* 

********** 

. 
N 

? 
1 , ... , 

X 

..... : ,, .... : ..... :: ..... 

FIGURE 55 : MLPO SCREENSHOT 



FIGURE 56 : MLPO ARCHITECTURE 

For each equity , simulated returns are modeled using a common workflow 

Patent Application Publication 

Calculate Company Specific Returns for 

Machine Learning Models 

Simulate Company Specific Returns 

Mar. 31 , 2022 Sheet 65 of 108 US 2022/0101438 A1 

R ?, residual analysis 



Patent Application Publication 

FIGURE 57 : MLPO ARCHITECTURE 

der forward selectionxgborder { Xs Vi feiriorderos 

Sign check 

fotr order fotr order 0.copy ( ) 

selected 
paraurig po .. Series current scores mek..score or candidate in corder 

fit - LinearRegression ( ) . tit ( XlIcandidatel ) , 
Bramarig paraorig.append { pd.Series fit.Coe indexultandidates 
1 candidate set Petr order ( s ) ; 

score - fio . score XI ( candidate ] ) . 

D1 { loofy ) - xl candidatel ) .shapelli -1 } 

current score 

for Score 

Mar. 31 , 2022 Sheet 66 of 108 

for candidate in our order ( 1 ) 

fit Ridgefalaba = 58 ) fitix ( selected + ( candidatel ) , y 

candid paran cursfit.caer 1-2 ) Candid_bar0orig paraa orig candidates $ ign check ( candia.parar orig * candidmporam curry > 
new score fit score { X / selectedt candidate ) , y } 

new..5Core 2 w.nek ... score } * enly ) 

current score NEWScore : selected append { candidate current score nella score 

Teturk selected 

AME 

x { selected candidatell , shape 12 

US 2022/0101438 A1 



Patent Application Publication Mar. 31 , 2022 Sheet 67 of 108 US 2022/0101438 A1 

* 

2 . 

C 

XXX 

XXX 

........... 

FIGURE 58 : MLPO SCREENSHOT 
***** 



Patent Application Publication Mar. 31 , 2022 Sheet 68 of 108 US 2022/0101438 A1 

X xi 

??????? bila dalam 
* 

L. 
ube 

FIGURE 59 : MLPO SCREENSHOT 
( 



Patent Application Publication Mar. 31 , 2022 Sheet 69 of 108 US 2022/0101438 A1 

* 

: 

................. 

W 

XXX 

18 ***** 

NA 

........... 

FIGURE 60 : MLPO SCREENSHOT 
***** 



Patent Application Publication Mar. 31 , 2022 Sheet 70 of 108 US 2022/0101438 A1 

* 

::: 

?? 

XXX 

::::: 

FIGURE 61 : MLPO SCREENSHOT 
***** 



Patent Application Publication 

FIGURE 62 : MLPO ARCHITECTURE 

data input = load data from postgres ( query , 

driver , 

number_of_partitions_for_parallel computing , 
partition_column ) 

data processed feature engineering process ( data input ) 

model = model for training ( data processed ) 

Mar. 31 , 2022 Sheet 71 of 108 

write to postgres from parallel nodes ( model , 

driver , 

number of partitions ) 

US 2022/0101438 A1 



FIGURE 63 : MLPO ARCHITECTURE 

Patent Application Publication 

The most relevant set of market risk factors and financial factors for each equity instrument is selected 

Use XGB to evaluate feature importance for all risk and financials factors 

. ;;; 

positive gain in feature importance ranking in XGBoost ? 

Mar. 31 , 2022 Sheet 72 of 108 

Run Forward Selection on Selected Features 

Does this feature improve 
adjusted R ?? 

Keep the feature 

US 2022/0101438 A1 



FIGURE 64 : MLPO ARCHITECTURE 

Company specific returns are modeled with feature importance weighted historical sampling 

Patent Application Publication 

Store Feature Importance for Each Equity Can the simulated market be mapped to a historical market ? 

Mar. 31 , 2022 Sheet 73 of 108 

Search for similar historical markets weighted by teature importance 

US 2022/0101438 A1 

. 



Patent Application Publication Mar. 31 , 2022 Sheet 74 of 108 US 2022/0101438 A1 

FIGURE 65 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 75 of 108 US 2022/0101438 A1 

FIGURE 66 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 76 of 108 US 2022/0101438 A1 

* 

FIGURE 67 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 77 of 108 US 2022/0101438 A1 

Kupungg24 . 

FIGURE 68 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 78 of 108 US 2022/0101438 A1 

Alepno 3 XIA DI : 

Detta Vox Let boun 

FIGURE 69 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 79 of 108 US 2022/0101438 A1 

ta VIX Right boundary 

????? " 

Delta VIX Le boundar 

FIGURE 70 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 80 of 108 US 2022/0101438 A1 

FIGURE 71 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 81 of 108 US 2022/0101438 A1 

:: 

FIGURE 72 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 82 of 108 US 2022/0101438 A1 

iii ... 

FIGURE 73 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 83 of 108 US 2022/0101438 A1 

FIGURE 74 ; MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 84 of 108 US 2022/0101438 A1 

FIGURE 75 : MLPO SCREENSHOT 



Patent Application Publication Mar. 31 , 2022 Sheet 85 of 108 US 2022/0101438 A1 

FIGURE 76 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 86 of 108 US 2022/0101438 A1 

*** 

these 

FIGURE 77 : MLPO ARCHITECTURE 



FIGURE 78 ; MLPO ARCHITECTURE 

Input Tables 

Secco 

Patent Application Publication 

........................ 

Output Tables 

Risk Factor Mapping and dependent analytics for 

Votary table to stores . 

Perform dimensions eduction by 

Mar. 31 , 2022 Sheet 87 of 108 

e . & security type of Municipi 
moped to facto INSERTIO Escor Expo *** palei { { KO QATMEK OPIMIZER STATISTICS 

Factor Expo 

US 2022/0101438 A1 

on a product type 3800txt 



FIGURE 79 : MLPO ARCHITECTURE 

2X 

Eaton BAUX 

842026 

Patent Application Publication 

W : 

SR 

W * Xawa 320 

$ 28890 

. : . : . : 

Mar. 31 , 2022 Sheet 88 of 108 

KOR * XX 

sia 

:: 

mos 

S694 
Ko 

WRX * 

US 2022/0101438 A1 

Tenony Tables 

there 

32.1 EXAUS5008 

Sacs 



Patent Application Publication Mar. 31 , 2022 Sheet 89 of 108 US 2022/0101438 A1 

FIGURE 80 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 90 of 108 US 2022/0101438 A1 

sroup by sme type , ts.marketid 

:::::::: 

FIGURE 81 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 91 of 108 US 2022/0101438 A1 

30000 
***** ses.com 

FIGURE 82 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 92 of 108 US 2022/0101438 A1 

bere 

FIGURE 83 : MLPO ARCHITECTURE 



FIGURE 84 : MLPO ARCHITECTURE 

Patent Application Publication 

to sa SSS 3 

Oracle RDS in Cloud 

Mar. 31 , 2022 Sheet 93 of 108 

A ???? : 

US 2022/0101438 A1 

Cekwa Kis Kenyiks 



Patent Application Publication Mar. 31 , 2022 Sheet 94 of 108 US 2022/0101438 A1 

*** 

FIGURE 85 : MLPO ARCHITECTURE 



FIGURE 86 : MLPO ARCHITECTURE 

Schedule 

Patent Application Publication 

9 

3o3YES . basesers 
303 

was 

XX 

0363 

8808820 : 06 ses 

380 

302833 

Sca 
** 

Mar. 31 , 2022 Sheet 95 of 108 

ia 

Tamist Tables 

$ 63 

Parallel EkaUogs 

Aman 

US 2022/0101438 A1 

Re 
SAX 



FIGURE 87 : MLPO ARCHITECTURE 

2x 

PM 

FX FX 

Patent Application Publication 

use on 

3:39 

PX FK 

KO 

BK ERE asset to 

ex 

?K EX SA PXFX3 . Diss Wars 

You maturity 

03 der 

3 

OK , FK 988 

3 

SBS cose 

Mar. 31 , 2022 Sheet 96 of 108 

pricing.dt 
PXK2 OSS PXFX RED 

kdy ko kioo 

388 
X 

pricing.cz 

3 

3830 
FREE S 

ASSA 3333333 

Input Tables 

OK 

333333 

US 2022/0101438 A1 



FIGURE 88 : MLPO ARCHITECTURE 

Patent Application Publication 

ter 3 

PETRAXA2389 

Brasvky ** 2 $ £ ons 

& $ { com 

Roxi yed Scese / 10 

nos van 

Mar. 31 , 2022 Sheet 97 of 108 

OXX 

VSX264 

US 2022/0101438 A1 



Patent Application Publication Mar. 31 , 2022 Sheet 98 of 108 US 2022/0101438 A1 

POST APIrungondLadderOptimizer 98. Cronospan , 288330300 , NOUS @ 80087830 200 REQUEST 
any passat 

1001118 
46 

FIGURE 89 : MLPO ARCHITECTURE 



Patent Application Publication Mar. 31 , 2022 Sheet 99 of 108 US 2022/0101438 A1 
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