PCT/US2019/050555

1/24

N F\ =\

=
=

WO 2020/068421

LIND LIRdING/ iNdNlE —9

N J0VANTINI
801 . HHOMLIN
IIIIII S //
L snoivorddy | 90}
o L N S
T uvmmdE )
b — = ¢ HOSSIV0Hd
AHOWIN
/,gw /Nﬁ
0Lb

\

401



WO 2020/068421

2/24

SERVER CLUSTER
200

202

204

ROUTERS
208

NETWORK 212

PCT/US2019/050555




PCT/US2019/050555

WO 2020/068421

3/24

(108 miEp) opou v
{(o8p2 01 poiosUU0o 0U,, POIBUSISOP SPOU JEO ¥ ST OpOU JUSLINO) HANIAL
{a
JO onyea v suy JojowrIRd POJOS]PS S YOIPM U1 195 BIED UI SUOHRAISSGO [[B 10} OU, JO 3TBA B SBY [34%] 511} j1
(=8ps 01 pajosuUoD S04, poteuSisop SPOU JES] B SE OPOU JUSLIND) Wingad
{a
30 onjea B sey Josureied pojosles sl goTym U1 oS £JRp Ul SUOIBAIOSGO J[B 10} 504 | JO onjeA B SBY [0GE[ oy)) j
APOU JUSLING WOL SUIPUIOSIP A 10] 95P 3BID
sotewresed ndul PRIOJ[SS 343 JO A SNJBA YIBI JI0)
195 B1ep woy wwareied Polos|os Ul JAGIERL
spou jusuns 1oy speuivred mdut passs oyl epBUBINIp
ured UoNRUIIOIUT 1SOYSIY o1 yiin rewered jndur o1 333pes
sfeqe] 9t 01 1edses ylim ureS UoIBIuIOIUl oY) 33BINIFED
Jes viep w smpewered jndur Jo youva aoy

195 BIEP UL S[24R] oul 3o Adonus o ajemaied

/4 931} ) 01 SUIPPE 918 5/ JRY] 9POU MBU 94} JNOGE UOHEWIIOJNT SI0IS OM 913UM S SIYY, 5/ OPOU JUSLIMD SPON

/5 SUCHRAISSGO JO 199 JUSLIND ST 51195 BIRp ./ } (10§ viep) opou omuw:

oos —

Vi
el

4!
Tt
o1

ol S}

o F W

—



WO 2020/068421

4/24
QUTLOOK
400
SUNNY OVERCAST
YES
402 404
QUTLOCK
400
SURNY OVERCAST
HURIDITY YES
402 404
HIGH MNORMAL
NO YES

408 410

PCT/US2019/050555

RAIN

~

408

RAIN

N

WIND
406

/

STRONG WEAK

\

YES
414




PCT/US2019/050555

WO 2020/068421

5/24

B0 ADBLin
PR A0 BISUIA

Liadh up penri Ao mm.mmummm BIBUMBY 8% FLED

P LABT

ko senynsing ‘seusds LHES) NS

ey Areuansd  BLSRI-OUIUY BOSD
BLLLIG Qm,,m ,Rw L SSDIUEAI Y BOE:

PR SaRLBAInd JBue nm BIBIRAC LORT

ALY GOBE

mhmk:ﬁﬁ COBE

fuin jo siswhiod po6E

i
S
L
£
L
A3
ke
L
u
o
Faw
&,
E
e
L
i
&
@3
e
S
¥
X
3
£
g
E N

0 SISA Y SOBT




WO 2020/068421 PCT/US2019/050555

6/24

Data Preprocessing Y 600

v

Feature Extraction <€
v

Random Forest
4 Classifier Development

'

r

| Ford Digit | Training
| HSCode | v
| Classification :

e ———— Testing

v

Post Processing

Development

/ ,_IE Expert Tree System

r EO?'TE 51 _st_i Storing Customized Decision Rules from
' ' & | Expert’s Knowledge and WCO notes in a Tree

based architecture

v

incorporating Guery System

| HS Code

I Multiple | v

|
| Expert Trees : Generation of Synthetic Data

______ "

Testing




PCT/US2019/050555

WO 2020/068421

7/24

SANJRA [EOLBWINN JO JOI8A

(anbiuyosl spiop 10 Seg uo paseg)

09t

7oL

0’68

Vet

€€l

0y

gor Y

(24005 yoiew Buiils, Suisn SUBWINN & IXa)

wauoduion

SuiieuiWog 0 UoILIOToId
swiey usuoduwiod

SWEN JNPOId




PCT/US2019/050555

WO 2020/068421

8/24

106€ 3POY-SH 10] OjLi~d AP St MO SIL

a0 S[1F e1eredes € Ul WS 91018 PUE 1 81{RA PIOYSIIL 313 Uy} 19817 JUNOO ADUSnDaI] IS UM SPIOM oy} 108[0Y
deys snotassd sy ot paynduiod spunoo Asusnbar (e Jo 98RI0AE 9 51 2,1 a500m B IXG (=1 SB PIOYSIN] 91 19§

41 ur sprom yowe Jo Aousnbal] i 1No

41 opepdn pue swAucoR og) puedxy

41, syepdn
pUE {012 WO ‘B O} ‘RIm JO ST YONS UOHLIICIUI [nesn ALEBD 1 UOD YO SpIom IO 198} spiomdols pus uorpemound sAowsy

A7 o)1 © U WOY) 9I0J5 PUR 9POD-SE NS JO SHSID § 1511} 94 ST [06¢ Y sponposd 9y) j1e jo sowen jonpoid ofep

303

4 dag

5 do1g

¢ doig

p daig

£ daig

7 de1s

1 deig



WO 2020/068421

9/24

This is an example file. This file is used fo create Bag of
Words. Bag of words file contains key-words that represent
a particular document.

REMOVE STOP WORDS AND PUNCTUATION,
EXPAND ACRONYMS

Y

example file file used creats bag words bag words file
contains key words represent particular document

DETERMINE WORD FREQUENCIES

'

gxample = 1
file=3
used = 1
create = 1
bag = ¢
words = 3
contains = 1
key =1
represent = 1
particular = {
document = 1

SELECT WORDS WITH FREQUENCY
GREATER THAN A GIVEN THRESHOLD
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NEW PRODUCT
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OBTAIN, BY A COMPUTING DEVICE AND FROM A MEMORY, A SET OF TARIFF CODE MAPPINGS AND
RESPECTIVE SETS OF SUFFIX MAPPINGS, WHEREIN THE SET OF TARIFF CODE MAPPINGS ARE
BETWEEN CHEMICAL COMPONENT DESCRIPTIONS AND TARIFF CODES, WHEREIN THE TARIFF
CODES COMPRISE TARIFF CODE PREFIXES AND TARIFF CODE SUFFIXES, AND WHEREIN EACH OF 4/1509
THE TARIFF CODE PREFIXES IS ASSOCIATED WITH A RESPECTIVE SET OF SUFFIX MAPPINGS
BETWEEN PROPERTIES RELATED TO THE CHEMICAL COMPONENT DESCRIPTIONS AND THE TARIFF
CODE SUFFIXES

FOR EACH RESPECTIVE PREFIX OF THE TARIFF CODE PREFIXES, GENERATE, BY THE COMPUTING
DEVICE AND FROM THE SET OF TARIFF CODE MAPPINGS, A COMPONENT FILE THAT CONTAINS 4/15@2
NAMES OF CHEMICAL COMPONENTS IN THE CHEMICAL COMPONENT DESCRIPTIONS THAT MAP TO
THE RESPECTIVE PREFIX

l

4 FOR EACH RESPECTIVE DESCRIPTION OF THE CHEMICAL COMPORENT DESCRIPTIONS, THE )
COMPUTING DEVICE: (i} DETERMINE A DOMINANT CHEMICAL COMPONENT, {il) DETERMINE A
PROPORTION OF THE DOMINANT CHEMICAL COMPONENT IN COMPARISON TO OTHER CHEMICAL

COMPONENTS IN THE RESPECTIVE DESCRIPTION, (i) FOR EACH RESPECTIVE FILE OF THE (’5304
COMPONENT FILES, CALCULATE SIMILARITY SCORES FOR THE RESPECTIVE DESCRIPTION BY
DETERMINING EDIT DISTANCES BETWEEN WORDS IN THE RESPECTIVE DESCRIPTION AND WORDS
IN THE RESPECTIVE FILE, AND (V) GENERATE A FEATURE VECTOR FOR THE RESPECTIVE
DESCRIPTION FROWM THE PROPORTION OF THE DOMINANT CHEMICAL COMPONENT AND THE
\_ SIMILARITY SCORES )

l

TRAIN, BY THE COMPUTING DEVICE, A RANDOM FOREST OF DECISION TREE CLASSIFIERS WITH THE 1606
FEATURE VECTORS FOR THE RESPECTIVE DESCRIPTIONS AS INPUT AND THE TARIFF CODE “
PREFIXES FOR THE RESPECTIVE DESCRIPTIONS AS QUTPUT LABELS

l

FOR EACH RESPECTIVE PREFIX OF THE TARIFF CODE PREFIXES, CONSTRUCT, BY THE COMPUTING
BEVICE, A RESPECTIVE EXPERT TREE MAPPING FROM THE SET OF SUFFIX MAPPINGS FOR THE 1608
RESPECTIVE PREFIX, WHEREIN TRAVERSAL OF THE EXPERT TREE I[N ACCORDANCE WITHTHE | 4«
PROPERTIES RELATED TO THE CHEMICAL COMPONENT DESCRIPTIONS LEADS TO APARTICULAR
TARIFF CODE SUFFIX SPECIFIED IN THE SET OF SUFFIX MAPPINGS, AND WHEREIN A HYBRID
MACHINE LEARNING CLASSIFIER USES THE RANDOM FOREST AND THE EXPERT TREES TO PREDICT
THE TARIFF CODES
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OBTAIN, BY A COMPUTING DEVICE AND FROM A MEMORY, A SET OF TARIFF CODE MAPPINGS
BETWEEN CHEMICAL COMPONENT DESCRIPTIONS AND TARIFF CODES, WHEREIN THE TARIFF
CODES COMPRISE TARIFF CODE PREFIXES AND TARIFF CODE SUFFIXES

l

FOR EACH RESPECTIVE DESCRIPTION OF THE CHEMICAL COMPONENT DESCRIPTIONS, GENERATE,
BY THE COMPUTING DEVICE, A FEATURE VECTOR FOR THE RESPECTIVE DESCRIPTION FROM: (B A
PROPORTION OF A DOMINANT CHEMICAL COMPONENT, AND () SIMILARITY SCORES BETWEEN THE
RESPECTIVE DESCRIPTION AND SETS OF WORDS RESPECTIVELY ASSOCIATED WITH THE TARIFF
CODES

l

TRAIN, BY THE COMPUTING DEVICE, A RANDOM FOREST OF DECISION TREE CLASSIFIERS WITH THE 1704
FEATURE VECTORS FOR THE RESPECTIVE DESCRIPTIONS AS INPUT AND THE TARIFF CODE “«
PREFIXES FOR THE RESPECTIVE DESCRIPTIONS AS QUTPUT LABELS

l

FOR EACH RESPECTIVE PREFIX OF THE TARIFF CODE PREFIXES, CONSTRUCT, BY THE COMPUTING
DEVICE, A RESPECTIVE EXPERT TREE MAPPING FROM THE RESPECTIVE DESCRIPTIONS TO THE
TARIFF CODE SUFFIXES OF THE RESPECTIVE PREFIX, WHEREIN A HYBRID MACHINE LEARNING
CLASSIFIER USES THE RANDOM FOREST AND THE EXPERT TREES TO PREDICT THE TARIFF CODES
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/7~ OBTAIN, BY A COMPUTING DEVICE, A NEW SET OF CHEMICAL COMPONENTS, WHEREIN THE
COMPUTING DEVICE HAS ACCESS TO: (i) A HYBRID MACHINE LEARNING CLASSIFIER, WHEREIN THE
HYBRID MACHINE LEARNING CLASSIFIER USES A RANDOM FOREST OF DECISION TREE CLASSHIERS 1800
TO PREDICT A TARIFF CODE PREFIX FROM AN INPUT FEATURE VECTOR, WHEREIN THE HYBRID nill
MACHINE LEARNING CLASSIFIER UBES A PLURALITY OF EXPERT TREES, ONE FOREACH OF THE
TARIFF CODE PREFIXES, TO PREDICT A TARIFF CODE SUFFIX FROM PROPERTIES RELATED TO
CHEMICAL COMPONENTS ASSOCIATED WITH THE RESPECTIVE TARIFF CODE PREFIX, AND (Ih A
PLURALITY OF COMPONENT FILES, ONE FOR EACH OF THE TARIFF CODE PREFIXES, THAT CONTAIN
\_ NAMES OF CHEMICAL COMPONENTS ASSOCIATED WITH THE RESPECTIVE TARIFF CODE PREFIX _/

v

(DETERM!NE, BY THE COMPUTING DEVICE AND FROM THE NEW SET OF CHEMICAL COMPONENTS, A

1802
DOMINATE CHEMICAL COMPONENT

v

GE?ER!VHNE, BY THE COMPUTING DEVICE, A PROPORTION OF THE DOMINANT CHEMICAL COMPONENT 1804
i

¢

N COMPARISON TO OTHER CHEMICAL COMPONENTS IN THE NEW SET OF CHEMICAL COMPONENTS

v

(" FOR EACH RESPECTIVE FILE OF THE PLURALITY OF COMPONENT FILES, CALCULATE, BY THE

COMPUTING DEVICE, SIMILARITY SCORES FOR THE NEW SET OF CHEMICAL COMPONENTS BY
DETERMINING EDIT DISTANCES BETWEEN WORDS USED TO DESCRIBE THE NEW SET OF CHEMICAL
\_ COMPONENTS AND WORDS IN THE RESPECTIVE FILE

v

4 GENERATE, BY THE COMPUTING DEVICE, A FEATURE VECTOR FOR THE NEW SET OF CHEMICAL
COMPONENTS FROM THE PROPORTION OF THE DOMINANT CHEMICAL COMPONENT AND THE
\_ SIMILARITY SCORES

v

OBTAIN, BY THE COMPUTING DEVICE, A PREDICTED TARIFF CODE PREFIX BY APPLYING THE RANDOM
FOREST OF DECISION TREE CLASSIFIERS TO THE FEATURE VECTOR

v

SELECT, BY THE COMPUTING DEVICE AND FROM THE PLURALITY OF EXPERT TREES, A PARTICULA
EXPERT TREE ASSOCIATED WITH THE PREDICTED TARIFF CODE PREFIX

v

CBTAIN, BY THE COMPUTING DEVICE, A PREDICTED TARIFF CODE SUFFIX BY TRAVERSING THE
PARTICULAR EXPERT TREE IN ACCORDANCE WITH THE PROPERTIES RELATED TO THE NEW SETOF
\_ CHEMICAL COMPONENTS

y

4 GENERATE, BY THE COMPUTING DEVICE, A TARIFF CODE FOR THE NEW SET OF CHEMICAL
COMPONENTS BY CONCATENATING THE PREDICTED TARIFF CODE PREFIX AND THE PREDICTED
\_ TARIFF CODE SUFFIX

N
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OBTAIN, BY A COMPUTING DEVICE, A REW SET OF CHEMICAL COMPONENTS, WHEREIN THE A
COMPUTING DEVICE HAS ACCESSE TO A HYBRID MACHINE LEARNING CLASSIFIER, WHEREIN THE
HYBRID MACHINE LEARNING CLASSIFIER USES A RANDOM FOREST OF DECISION TREE & 1900
CLASSIFIERS TO PREDICT A TARIFF CODE PREFIX FROM AN INPUT FEATURE VECTOR, WHEREIN
THE HYBRID MACHINE LEARNING CLASSIFIER USES A PLURALITY OF EXPERT TREES, ONE FOR
EACH OF THE TARIFF CODE PREFIXES, TO PREDICT A TARIFF CODE SUFFIXFROM PROPERTIES
\RELATEE TO CHEMICAL COMPONENTS ASSOCIATED WITH THE RESPECTIVE TARIFF CODE PREFIX

l

DETERMINE, BY THE COMPUTING DEVICE AND FROM THE NEW SET OF CHEMICAL COMPQNENTS.ﬂ 1902
&

PROPORTION OF A DOMINANT CHEMICAL COMPONENT IN COMPARISON 7O OTHER CHEMICAL
COMPONENTS IN THE NEW SET OF CHEMICAL COMPONENTS

l

CALCULATE, BY THE COMPUTING DEVICE, SIMILARITY SCORES FOR THE NEW SETOF CHEMECM] 1904
‘/

COMPONENTS BY DETERMINING EDIT DISTANCES BETWEEN WORDS USED TO DESCRIBE THE NEW
SET OF CHEMICAL COMPONENTS AND WORDS ASSCCIATED WITH THE TARIFF CODE PREFIXES

Y

GENERATE, BY THE COMPUTING DEVICE, AFEATURE VECTOR FOR THE NEW SETOF CHEMECALJ -« 1906

COMPONENTS FROM THE PROPORTION OF THE DOMINANT CHEMICAL COMPONENT AND THE
SIMILARITY SCORES

l

OBTAIN, BY THE COMPUTING DEVICE, A PREDICTED TARIFF CODE, WHEREIN A PREDICTED TAREFF\
CODE PREFIX OF THE PREDICTED TARIFF CODE IS DETERMINED BY APPLYING THE RANDOM
FOREST OF DECISION TREE CLASSIFIERS TO THE FEATURE VECTOR, WHEREIN A PREDICTED Ve 1908
TARIFF CODE SUFFIX OF THE PREDICTED TARIFF CODE IS DETERMINED BY TRAVERSING A
PARTICULAR EXPERT TREE IN ACCORDANCE WITH THE PROPERTIES RELATED TO THE NEWSETOF
CHEMICAL COMPONENTS, AND WHEREIN THE PARTICULAR EXPERT TREE IS ASSOCIATED WITH THE
\ PREDICTED TARIFF CODE PREFIX

J
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EXAMPLE DECISION TREE FOR EXPORT CONTROL CLASSIFICATION NUMBER
CLASSIFICATION 2100

a. Organic “fibrous or filamentary materiais”, having all of the following:
a.1. “Specific modulus” exceeding 12.7 » 10° m; and
a.2. “Specific tensile strength” exceeding 23.5 x 10" ny;
b. Carbon “fibrous or filamentary materials”, having all of the following:
b.1. “Specific modulus” exceeding 14.65 x 10° m; and
b.2. “Specific tensile strength” excesding 26.82 » 10° m;
. Inorganic “fibrous or filamentary materials”, having all of the following:
.1, “Specific modulus” exceeding 2.54 x 10° m; and
¢.2. Melting, softening, decomposition or sublimation point exceeding 1,922 K {1,649 °C} in an inert
environment;
d. “Fibrous or filamentary materials”, having any of the following:
d.1. Composed of any of the following:
d.1.a. Polyetherimides controlled by 1C008.a; or
d.1.b. Materials controlled by 1£008.4 to 1C008.f; or
d.2. Composed of materials controlled by 10010.d.1.a or 1{010.d.1.b and “commingled” with other
fibers controlled by 1€010.5, 1C010.b or 1C010.c;
a. Fully or partially resin-impregnated or pitch-impregnated “fibrous or filamentary materials” {preprags),
metal or carbon-coated “fibrous or filamentary materials” {preforms} or “carbon fiber preforms”, having all of
the following:
2.1, Having any of the following:
2.1.a. Inorganic “fibrous or filamentary materials” controlled by 1C010.¢; or
e.1.b. Organic or carbon “fibrous or filamentary materials”, having all of the following:
e.1.b.1. “Specific modulus” exceeding 10.15 x 10° m; and
e.1.b.2 “Specific tensile strength” exceeding 17.7 x 10°m; and
e.2, Having any of the following:
e.2.a. Resin or pitch, controlled by 1C008 or 1C008.b;
e.2.b. ‘Dynamic Mechanical Analysis glass transition temperature {DMA Tg) equal to or
exceeding 453 K {180 °C) and having a phenolic resin; or
e.2.c. ‘Dynamic Mechanical Analysis glass transition temperature {DMA Tg) equal to or
exceeding 505 K {232 °C} and having a resin or pitch, not specified by 1C008 or 1C008.b, and not being a
phenolic rasin;

Non-fluorinated polymeric substances
a. Imides as follows:

a.1. Bismaleimides;

a.2. Aromatic polyamide-imides {PAI} having a ‘glass transition temperature {Tg)" exceeding 563 K
{290 °C);

2.3, Aromatic polyimides having a 'glass transition temperature {Tg) exceeding 505 K {232 °C);

a.4. Aromatic polyetherimides having a 'glass transition temperature {Tz} exceading 563 K {280 °C};
d. Polvaryliene ketones;
2. Polyaryiene sulphides, where the arylene group is biphenylene, triphenylene or combinations thereof;
f. Polybiphenyienethersulphone having a 'glass transition temperature {Tg}’ excesding 563 K {2980 °C}.




