wo 2020068421 A1 | AI] NN 0 7K 00 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
02 April 2020 (02.04.2020)

(10) International Publication Number

WO 2020/068421 A1

WIPO I PCT

(51) International Patent Classification:
GO6N 20/10(2019.01)

(21) International Application Number:
PCT/US2019/050555

(22) International Filing Date:
11 September 2019 (11.09.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/738,482 28 September 2018 (28.09.2018) US

(71) Applicant: DOW GLOBAL TECHNOLOGIES LLC
[US/US]; 2040 Dow Center, Midland, MI 48674 (US).

Inventors: WANG, Chun; 1509 Settlers Passage, Mid-
land, MI 48642 (US). WASSICK, John, Martin; 1200
Wildwood Street, Midland, MI 48642 (US). ROTHHAAR,
Vicki; 1012 E. Park Drive, Midland, MI 48640 (US). DEB,
Kalyanmoy; 428 S. Shaw Lane Room 3247, Michigan
State University, East Lansing, MI 48824 (US). DHEBAR,
Yashesh, Deepakkumer, 2340 Engineering Building, 428
S. Shaw Lane, Michigan State University, East Lansing,
MI 48824 (US). GOODMAN, Erik, David; 330 Clarendon
Road, East Lansing, MI 38823 (US).

Agent: BORELLA, Michael, S.; McDonnell Boehnen
Hulbert & Berghoff LLP, 300 South Wacker Drive, Chica-
go, IL 60606 (US).

(72)

74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW,BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
with international search report (Art. 21(3))

(54) Title: HYBRID MACHINE LEARNING MODEL FOR CODE CLASSIFICATION

(57) Abstract: An embodiment involves a hybrid machine learning classifier that uses a random forest of decision tree classifiers
to predict a tariff code prefix, and uses a plurality of expert trees to predict a tariff code suffix from properties related to chemical
components associated with the respective tariff code prefixes. The embodiment also involves: determining a proportion of a dominant
chemical component in comparison to other chemical components in a new set of chemical components; calculating similarity scores for
the new set of chemical components and words associated with the tariff code prefixes, generating a feature vector from the proportion
and the similarity scores; and obtaining a predicted tariff code including a predicted tariff code prefix determined by applying the
random forest to the feature vector, and a predicted tariff code suffix determined by traversing a particular expert tree in accordance

with properties related to the new set of chemical components.



