WO 2022/150556

110

FIG. 1

PCT/US2022/011562

SERVER
102

100
(‘
COMPUTING
DATA RECORDS
o DEVICE 106
— DATA
PROCESSING
VARIABLES MODULE
105 106A
PREDICTIVE
"A1'30E7LS MODULE
107 1068




WO 2022/150556

2/10

PCT/US2022/011562

. 000
FIG. 2 /_202
ATTRIBUTE ATTRIBUTE ATTRIBUTE ATTRIBUTE
“D1” “DN” “vV1” “VVN”
D1 DN V1 VN
PROCESSOR PROCESSOR PROCESSOR| | PROCESSOR
l l l l /—206
“D1” “DN” “Wv1” “VN”
NUMERICAL NUMERICAL NUMERICAL NUMERICAL
INPUT INPUT INPUT INPUT
l i l l %
D1 DN V1 VN
ENCODER ENCODER ENCODER ENCODER
VECTOR VECTOR VECTOR VECTOR
FOR D1 FOR DN FOR V1 FOR VN

l

l

l

l /-212

GENERATE A CONCATENATED VECTOR

l

214
/-

PROVIDE THE CONCATENATED VECTOR AND ENCODERS
TO A FINAL MACHINE LEARNING MODEL COMPONENT

|

/—216

OUTPUT THE MODEL




WO 2022/150556

3/10

FIG. 3A

CHEMISTRY: A
MATH: A
STATISTICS: A

PCT/US2022/011562

v

[ MATH:

Al

CHEMISTRY =1 GEOGRAPHY: B
CIVICS: c
MATH = 2 l Ac
STATISTICS = 3
PROCESSOR | B=2
GEOGRAPHY = 4
c=3
CIVICS =5
1121314253
FIG. 3B
1121314253




WO 2022/150556

AL =01

GA=10

]

4/10 PCT/US2022/011562

FIG. 4A

STATE: GA

-

PROCESSOR

10

FIG. 4B

ﬂg
v

[ STATE.GA |




PCT/US2022/011562

5/10

WO 2022/150556

NO¥S
T3dON NOILYJI4ISSVTO
d3SVE-ONINYY3T INIHOVIA

OXOX®)

vOvs
13dON NOILYOIHISSYT1O
d3SVYE-ONINYY3T INIHOVIA

0€s
3TNAON TN

008 _#

S 'Old

02S
3TNAON ONINIVHL

|

S0S
SU3LINVHVYdEIdAH

€08
J4NLOFLIHOYY T3A0ON

139v1

(S)37avIMVA LNdNI

(S)a¥023d YLva LNdNI

0LG 13SV1VA ONINIVHL




WO 2022/150556 6/10 PCT/US2022/011562

FIG. 6

610 600

—» DETERMINE DATA

l s 620

GENERATE TRAINING
DATA AND TESTING
DATA

l e 630 s 640

PERFORM
TRAINML MODEL  [¢&———> OPTIMIZATION AND
CROSS VALIDATION

l s 650

BUILD
PREDICTIVE MODEL

l s 660

CLASSIFICATION AND
PREDICTED VALUES

680
r

OUTPUT PREDICTIVE
MODEL

ACCURACY
LEVEL?




PCT/US2022/011562

7/10

WO 2022/150556

vz
JOV443LNI
MHOMLAN

47
S3OV4H3LINI O/l

801
d0SS300dd

i

i

!

N

A 4

vz
J0V443LINI
AHOMLAN

chL
S30V443LNI O/l

80L
d0SS3004d

1

i

!

\

ﬂ o_L\

A 4

07
d3Ad3S

H QE\
m_._ﬁo_z T §H>m
ONINIVYL VLVA ONINIvell ONILYd3dO
01Z AHOW3WN
10Z 301A3Q ONILNAWOD

00. A

L'9Old

veL
SATAVIIVA ANY
SQH0O3d vLvd

8lL
W3ALSAS
ONILYH3dO

L AHOW3IN

A
¢0 ¥3AY3S




WO 2022/150556 8/8 PCT/US2022/011562

800 FIG. 8
R

810
r

RECEIVE A PLURALITY OF DATA RECORDS
AND A PLURALITY OF VARIABLES

l f 820

DETERMINE A NUMERIC REPRESENTATION FOR EACH ATTRIBUTE
OF EACH DATA RECORD OF A FIRST SUBSET OF
THE PLURALITY OF DATA RECORDS

l s 830

DETERMINE A NUMERIC REPRESENTATION FOR
EACH ATTRIBUTE OF EACH VARIABLE OF
A FIRST SUBSET OF THE PLURALITY OF VARIABLES

l Vs 840

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF EACH DATA RECORD OF THE FIRST SUBSET

l r 850

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF EACH VARIABLE OF THE FIRST SUBSET

l Vs 860

GENERATE A CONCATENATED VECTOR

I e

TRAIN A MODEL ARCHITECTURE

l Vs 880

OUTPUT THE MODEL ARCHITECTURE




WO 2022/150556 9/10 PCT/US2022/011562

900 FIG. 9
R

910
e

RECEIVE A DATA RECORD AND A PLURALITY OF VARIABLES

l r 920

DETERMINE A NUMERIC REPRESENTATION FOR
EACH ATTRIBUTE OF THE DATA RECORD

930
v f

DETERMINE A NUMERIC REPRESENTATION FOR
EACH ATTRIBUTE OF EACH VARIABLE

l %0

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF THE DATA RECORD

l r 950

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF EACH VARIABLE

l Is 960

GENERATE A CONCATENATED VECTOR

l Is 970

DETERMINE ONE OR MORE
OF A PREDICTION OR A SCORE




WO 2022/150556 10/10 PCT/US2022/011562

1000 \ FIG. 10 s 1010

RECEIVE A FIRST PLURALITY OF DATA RECORDS
AND A FIRST PLURALITY OF VARIABLES

l r 1020

DETERMINE A NUMERIC REPRESENTATION FOR EACH
ATTRIBUTE OF EACH DATA RECORD

l s 1030

DETERMINE A NUMERIC REPRESENTATION FOR
EACH ATTRIBUTE OF EACH VARIABLE

l 's 1040

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF EACH DATA RECORD

l r 1050

GENERATE A VECTOR FOR EACH
ATTRIBUTE OF EACH VARIABLE

l s 1060

GENERATE A CONCATENATED VECTOR

l /s 1070

TRAIN A PREDICTIVE MODEL




