Lol

PCT/US2019/058647

1/88

WO 2020/092426

SLLNT SO IW3LSAS JOVHOLS VIVE
75T 7ol 281 081 %1
o YIY ONLLIHMEIANN Vi ONLLNNODOY Yiva S0 Y1¥0 ONI9IHd
SINIHOVIY
5T 8L 971 PL 1) 071
‘ 5140d YIva INIAT Y1V HINH0M YIVO ALTIOWH GNY 1388Y YIva 85399y
$3353904d
ST 001 ™~
T G WILSAS NOILOITION ViV ONY FOT WALSAS ONIHOLINOW
$30IAG ) P
T8I0/ TaYHYIM 113 ¢91 041
NOHYAHISED NOLEVAHISEO 5
$$3906d TYIISAH NOLLOYHALNI FHYALA0S 2
p6i m
SHINHOM >
— GLi POl I} =
£61 SidY ONIHLSNID SWILSAS JONIDITIZANI JAILAYAY =
SIL080Y — — s &
JALVHOSYTI00 /8] 951 . 51 €51 =
3w || EONIDTING WISy (YdH) NOLVWOLNY SSID0Hd 2110804 SHININ ALINNLEOAdO] | | o
[ &
SINODLNG 7
NV S1Md1A0 WHO41Y1d NOLLYDddY INIWIDYNYIY
NOULY D ddY 1V1d NOULYJiiddy L YNV
aNY $S3904d
8l 91 L ol 8§81
ALIENO3ES| [SINTWAY ONIONT AHOIVINEIE] | Onvyd
N 061 801 g9€! el D
557 3 . o€l ATOLSND ONY 1SNHLE | 7300w BNIaNT] NIVHDIOOTE ] [LOVINGD LHYINS
A 3% LANHYIN ——
VHIVTi0) WHO41Y1d Oct
T WILSAS DNIDHNOSOMOED
L Fel Iy 01 ool oel
TUNHALG XYL INIDIHd SHLATYNY INTWITYNYI IS BNILISMEIAND




PCT/US2019/058647

WO 2020/092426

2/88

861
SILINT
cGe
$30IA30

coe
SHLALLOY
JONVINHOLHId

dcc
SLNIWITHDY

8lc
51338y

vic
$33UNYHYNY

c0l
TYYILYTION

98T

STV 1dLIMEYIN

TYNUILXT

S mmmc
— WILSAS FOVHOLS VIV
gLl - 2
3014
= GOT WILSAS NOILITTION Yi¥D ONY FGT WALSAS INHOLINOW
SL80d 8§07 ¢91 091
FIT NOILDITIO0 NOILYAYISEO NOLYAYISEO
o SONIHL 40 LINHILNI $$3004d TYDISAHd NOULOYHILNG JHYMLIOS
001 ST — E—
N e P01 53
« Idv INIHIISITO SWALSAS IONIOITIIANI JAILAVaY
Vo 557 | 2] 55T
SIOVIHAING | | {3ONIOITTILNI WIOMI LY (V) NOLYINOLOY SSI00Hd HLOSOY SHANIA ALINALHOAAO
gc1
WHOALY Td NOUY O ddY ININIDYNYIY
gci 70c 29 9et
ONITHNOSAMOYS | [SDILATYNY YHOMLIN Wiaos] Liovingd tuvius! | nivHonooTs
15T 862 4]
SINODLNO WIO0LSAD WHO4LYd DNIONT
NV S1NdLND === s
NOUYAMddY 9ri 2 clc
aNY SS300Hd SINIIAY ONI9 M ONIL I
881 (g1 org A4 A
anvsd || Sl ONIHOLOVE | | NOLYII09IN IOV T IHEVIN INHO4EYTd
39¢ 14744 144 gs¢e (74
- Xyl ONHINOHE NOLYCOTOSNOD | |DNIHOLINDIN ALHNDES/ 2 INYHYADH ONILIIAMEIaND
i ori 8EC gc¢ cri
ALENO3S | | INIEDYNYI NYOT NOILIITION | [BNIHNIONYLSTY 19301 [WE1SAS DNIDHNOSAMON)
90c 8§01 vEC 424 el
ONIYY | | T300W BNIGNTT] | INIWIDYNYI ONDE | | NOLYINOLAY 20VH 1STUIING| | INSWIDVNYI NS

iy

=
=
=

SHIAY

891




PCT/US2019/058647

WO 2020/092426

3/89

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

£ 9l4

§i¢
S1358Y

vic
$33LNVHYND

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SIWODLNQ
aNY SiNdLN0
NOLLY I iddY
aNY SS300Hd

281
ERTAL

3N

w

98T

WALSAS JOVHOLS YIV(

GO [ WALSAS NOILGITIO0 ViV ONY G [ W3LSAS ONIHOLINGIN

&

~ 80¢ c91 091
NOILIITI09 NOLLYAYISEO NOLLYAHISE0
SONIHL 40 JINUILN] §5300td TYOISAHd NOLLIVHILNI FHYMIL0S
yol 841
N S EFRINN SWILSAS JONIDITIIINI IALLIVAY
951 27! £5L
ONIOITIINL TYIQHLYY () NOLLYWOLNY SSII0Yd 11080 SYANIN ALINNLEOdO

c0l
WHIYTI00

881
S0V TdLINYYI

TYNUILXT

743

WHD11Y Id NOUYDNddY INFWIDYNYIN

0s5¢
HNIQHNOSAMOED

v0C

SOULATYNY MUOMLIN T¥i00S

vel
LOYINGD LHYINS

8¢
NIYHOMO074

2

WHO41Y1d ONIONTT

NYH Y

Rt

SHIAY

891




PCT/US2019/058647

WO 2020/092426

4/89

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

-

¥

v 9id

§i¢
S1358Y

vic
$33LNVHYND

cic
SONOS

0i¢
S3LHYd

061

SOV

c0l
WHIYTI00

151
SIWODLNQ
aNY SiNdLN0
NOLLY I iddY
aNY SS300Hd

881
S0V TdLINYYI

TYNUILXT

LINIWIDYNYIN NYOT]

ONIHOLINOIN ALIHNOIS/AAINYEYND

-~ 381
W3L5AS IDVHOLS VIVG
GG WALSAS NOLOFTION Yiva ONY FG] WILSAS BNIHOLINOW
—] . RRRRRRRRRRR
mmm 2 80¢
~E NOLLOATION
o SONIHL 40 LINYILN;
] 851
o ONIEALSNTD SWILSAS JONIDITIIANG JALLAVAY
9g1 2 Zy
JONIDITELLN TYIOHLLYY (V) NOUYINOLNY $53004d 011080 SHINIA ALINMLHOAAO
9¢li
WHOALYTd NOLLYDITddY LNIWIDYNYI
Oct roc 7y 9¢1
DNIDHNOSAMOUD | [SOLLATYNY NHOMLIN T¥i00S| [LOVANOD LUYIS| [NIVHOMO0TE
PEL
— WHO4LYTd DNIONTT —
8rd 1134

NYH Y

Rt

SHIAY

891




&9

PCT/US2019/058647

5/89

WO 2020/092426

761 98l
SILINI WILSAS IDVHOLS YIVE
= i T 201 081 )
G m«g Y170 ONLHMEIAND Y1Ya ONILNADOOY YIYa SWIVID Yiva ONIDIHd
N
p— 9/1 Fli ¢l éde
951 YIVG INIAZ VLY HIIHOM VIVE ALITIOV GNY 1358V VIva $$300Y
S385330d 006
- B 997 ‘791
nmmﬁ . . - m& o WLSAS NOLLOTTION YLYO ONY W3LSAS DNIHOLINOW
TaVIHGY/TIAYHYIM =1 aae 20/ 091
& NOILYAHISE0 NOLYAHISE0 5
P61 $8390Hd TYIISAHd NDILIVHALNI FHYALA0S 2
SHINHOM >
8§61 =
761 SIILSAS FONIDITIZLNG JALLAYQY =
$911080Y - =
IAUYHOSY TION 961 , pSi €51 =
IONIDITIALNI IO LY (et} NOLYINOLAY SS3004d 1LOS0Y SUINIW ALINLHOAAO] ||
061 (¢l — s
ALV SINOILNG ¢ —
aNY S1A41N0 WHOALY Td NOLYOITddY LNIWIDYNYI pig
Zﬁm.ﬁwum _nru”{. QUYDEHSYC
ONY $5304d LE1 gt 2141 9€! el Tie
NI SOILATYNY SINIWAYd NITHINO018 LIVINGT LHYINS
,.\.w [=] m:u v N vV d{..av ,_D_T d Qd m./MO._._DZ_uQ
7z 0c cIs =
ALIENO3S I9VAHALNI DNIDENOSAMOED Qv =
W ol 73 g5l 971 72 91%
Y1100 I T LN anvdd AHOLYINGIY ONIONTT NOLLYINHOANI
T WHO41Y1d = o
SIIY I LINHYI c9¢ ININIDYNYI el YL INYHYY
SO REINE! X1 51 GNLIHAMHIAND




PCT/US2019/058647

8 9id

00%
30V TdLINEYIN WHO41Yid
919
NIYHOXD0T8

Yddn OGNV 311138

f

6/89

WO 2020/092426

Oci I 8Ls - . vi9
$30V TdLINHYIN TYNLILX vLyQ JONIAIAZ SNOILIONOD HOLINOW
& & w
¢l9
NIYHONOOTT ONY

139dINGD LHYIS AUTd3d

i

019
LOVHINOD LHYINS 3UN9HN0D

8La
QYY0BHSYO

851

i

809
NIYHONOOE JHNDINOD

SWIALSAS INFDITIIINI InLLYAY

i

y09
SNOLLIONGD
pe— /SHILIAYHYL FHNBENGD
gcl ;
ERLAREI]
ONIJHNOSOMOHD = M.‘@wm

183N034 VILNDL0d AJUNIG

¥




L9l

PCT/US2019/058647

7/89

WO 2020/092426

861
S3LUNT
== - %1
N%\m q WILSAS FOVHOLS VI¥G
cce 001
STLAILOY 507 LT
3ONYINHO3Y3d N e 99 V9L
WALSAS NOILOTTION YLYG ONY INILSAS BNIHOLINOW
_ Oee = 802 2] 031
SINIWIIHIY —_r NOILO3TI09 NOLLYAYISED NOHYAHIS80
- - mmw = SONIHL 40 LINHILN $53008d T¥DISAHd NOLLOVYILN{ JUVMLIOS
§ic = 2
$1358Y 5
T =
vic T BET =
SIILNYHYND vOL . =
o NSO SWILSAS JONIOITTIN! JALLAVOY &
it oo —— e T
cic 961 PS5l £q1 &
SaNDS TET JONIOITIELN TYoHULY] | (VdH) NOLYWOLNY SS390Yd D1L080Y SHIMIN ALNNLEO4dO} | | &
SINOOLND
T ONY SLNLN0
“ NOLLYO!TddY 55T
S3llHvd ONY $5300kd . 1. |
WHO4LY Td NOLLYOddY LNIWITYNYIA
ot 0cl 0C 7E1l g¢1
SOV DNIJHNOSOMOYD | |SOLLATYNY YHOMLIN Ti00S| |LOVANOD Lyvms! [MvHINO0TS =
E7: % < B~ Co
coi PPl
WHIIVTI0) WHO4LY 1d DNIONT
881 vcc
307 AL NOLIYINOLNY J1¥H LSTUILN]




8 9id

PCT/US2019/058647

8/89

WO 2020/092426

861
SILILNT
TS - 981
N%\m q IW3LSAS IDVHOLS ViIvQ
e 00!
SILALOY FaT CThT
IONYINH0IH3d N 99kl
IW3LSAS NOILOITION YLYO ONY WILSAS DNIHOLINOW
_ Oee = 802 2] 031
SLNIWAIHOY i NOILO3T100 NOILLYAYISED NOLYAYIS80
- - mmwm SONIHL 30 LINHILNI $$3908d TYDISAHd NOLLOYHILN JHYMLIOS
8ic = =
$1ISSY =
— =
vic o FoTeri =
SIILNYHYND vOL . =
o ONIYALSNTD SWILSAS JONIDITIILN IAILIVOY &
ot s—— pre— s )
cic 961 751 £Gl &
SONOS TET JONIDITHLN TYIOHILYY () NOLLYWOLNY SSII0Yd 1L080H SYININ ALINNLEOddO) | | &
161
SINOILND
D2 NV S1NALAO
“ NOLLYOITddY 5T
S3l4vd ONY SS300%d o Yel _
WHO4LY 1d NOLYDITddY LNIWIDYNYIA
067 5 755 [
Sl s gci . vmm - | vel _ mmm
SALTHIY: INIJHNOSOMOYD | [SOILATYNY MHOMLIN TWiD0S| |1OVANGD LUvIS| |MVHIMOO01E =
E7: % < B~ ﬁwo
o i
VH3LYTI0D WHO4LYTd ONIONTT
881 8cc
S0V IdLINHYIY ONIYNLONYLSTY 1830
TYNEILA




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

6 9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

9/89

&0c
NOILIITI09

SONIHL 40 1INHILN

c9l
NOLLYAYISEO
$$3904d TYISAHd

81

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

vOl

ONIHALS10

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

&
¥

95T

FINIDITIFLN TYIOHLLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9l
WHOHLY1d NOILYDITddY INIWIIVNYI
gct vic vel 8¢
ONIQUNOSOMOED | |SOLLATYNY NHOMLIN T¥190S| |LOVINOD LUVWS] |NIVHINO01E
Pyl
WHO4LYTd BNIONTT
0¢c

ONIHOLINOIN ALIHNDIS/Z3INYHYND

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

0L “9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

106/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
olc
NOLYILODIN

SHIAY

891




PCT/US2019/058647

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

LL 9l

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

11/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9l
WHOHLY1d NOILYDITddY INIWIIVNYI
gct vic vel
ONIQUNOSOMOED | |SOLLATYNY NHOMLIN T¥I90S| |LOVINOD LUVIS
Pyl
WHO4LYTd BNIONTT
199
NOLLIITI0D

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

¢l "9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

12/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
Ovc
NOLLYOIIOSNOD

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

Y

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

13/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
444
ONIHOLOYA

SHIAY

891




PCT/US2019/058647

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

viL9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

14/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
449
ONIHINOHE

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

GL 9

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

15/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
vEc

ANFWIONYIN ONOH

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

81 “9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

16/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
149

ANFWIDYNYIN NYOT

SHIAY

891




PCT/US2019/058647

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

L1 "9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

17/89

SONIHL 40 1INHILN

&0c
NOILIITI09

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

ONIHALS10

vOl

&
¥

FINIDITIFLN TYIOHLLYY

95T

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9l
WHOHLY1d NOILYDITddY INIWIIVNYI
gct vic vel
ONIQUNOSOMOED | |SOLLATYNY NHOMLIN T¥I90S| |LOVINOD LUVIS
Pyl
WHO4LYTd BNIONTT
cl81

S3AYES TWIdOLSNT

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

8L “9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

18/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
ccl

ONLLLHMEIOND

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

61 "9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

19/89

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9l
WHOHLY1d NOILYDITddY INIWIIVNYI
gct vic vel
ONIQUNOSOMOED | |SOLLATYNY NHOMLIN T¥I90S| |LOVINOD LUVIS
Pyl
WHO4LYTd BNIONTT
c00¢c

ONLEIMHYIN NV

SHIAY

891




861
SILINT

c6e
S30IA30

PCT/US2019/058647

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

0¢ "9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

20/89

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
clic
ONILYH ALLNG

SHIAY

891




PCT/US2019/058647

861
SILINT

c6e
S30IA30

¢Co
SILALOY
JONYIWHOY3d

fcc
SLNIWIIUDY

L¢ "9id

Y
¥

981
W3LSAS JDVHOLS V1IYC

997 ‘791

INILSAS NOILIATOD YLVE ONY IWLSAS ONIHOLINGIN

§i¢
S1358Y

vic
$33LNVHYND

&0c
NOILIITI09

SONIHL 40 1INHILN

81

c9l
NOLLYAYISEO
$$3904d TYISAHd

091
NOLYAYISE0
NOLLOVHILN JHYMLZ0S

SITV4HIIN

21/89

cic
SONOS

0i¢
S3LHYd

061

SOV

151
SINGILN0
NV S1N4inG
NOUYOddY
ONY 553004d

yol
ONIYILSNT

&
¥

oo

Gi

SWALSAS JONIOIMIALNI JALLIVAY

[

951
ONIOITIINL TYIQHLYY

4]
{Vd4) NOILYWOLNY 883304d D1L080Y

1Y

NYH Y

1A

£5L
SYANIN ALINNLEOdO

c0l
WHIYTI00

8¢
NIYHOMO074

&

WO 2020/092426

881
$30Y 1LY
ILAREINE

¥

JONVIING D GNY AUOLYINDIY

9cl
WHO41Y 1d NOLLYDITddY LNIWITYNYI
gct vic vel
DNIJHNOSGMOYD | |SOULATYNY YHOMLIN T¥i00S| |LOYANOD LHVINS
14
WHO4LY Td ONIONTT
ctl

SHIAY

891




PCT/US2019/058647

WO 2020/092426

22/89

8¢ "9id

¥e "Old

&2 "9id

£¢ "9id

¢¢ Old

1004 HO NOLLTIGANOD @

et )

THHG AHOWAW IN3HH4410 %WW.M

T30 Avoman )

T1E9 INIHENOTY Q

TIFD LNENO/LNCNI HOLYIN mmwv

THI 1nd1N0 Av

T130 N3AQH DNDidS R

T130 NIAQH LLSTIEYE0Hd 7]
TEONIGOH [ ]

T135 1ndNi ASIoN. ()

139 Lndni Hosnasviva ()

1130 LNdNE HOSNISALYA G3H0vE @



PCT/US2019/058647

WO 2020/092426

23/89

[y
g
7

o
N
I
L

A
A

£8 94

"
PN

A
i

f{?b

%

"N

S

QY
b

%&(
PN

7/

"

3
/‘f 73\
e




WO 2020/092426

24/89

FiG. 36

FIG. 35

FiG. 34

PCT/US2019/058647

AN

g

7

s,

: 7
2
TN

N

N

/\I
7

7

?
™,
i;}?

/™
AN

FiG. 38

\\\\\\\

AR
ALY
\\\\\\

\\\\\\

\\\\\\\
\\\\\\\\\\\\\\\\\\\



PCT/US2019/058647

WO 2020/092426

25/89

6€ 914

\\\\\ \M\
\\\\.\.\w



PCT/US2019/058647
26/89

WO 2020/092426

¢y "Oid

/™
A,
r 2
A S
Pinunm A
p Ty
€ ” "\w
& A
&
&
N X,
TN G
/ X g
< 7
//‘H v\ ik
N P S
f:,l \,\
“

Ly "9id

/ \\\. / \.\\ ) \.\\\ \\\\\
W 7

\\\\\W W\ \\\\\\\ \\\\\\
7)) 7))

\N\M\\ \w\w



000000000000000000000000000000

27/89

FiG. 46

FIG. 44




WO 2020/092426

AV
/N

AN

FiG. 48

FIG. 47

28/89

PCT/US2019/058647

T o

FiG. 49




PCT/US2019/058647

WO 2020/092426

0905
INTWAIND3
JWEIVTI0N -

- DF0%
N YIANTT HIM0H408

531 LHYd/STLIING

2404
ALY QHE

o

0§ "9i4

505 E;Eswmmm
YLVO WIONVNE, NOLLIGNOD WIONVNI_
0505 —
. ONIDHd NOUYIHON
NEHLVIHOIN! SIHOMLINTVIO0S -

3OV

7708 P T
£ AHININVOT LiNOHIO LOI
N ESIEIEIGET ,
_ 810§
SNOILIONDD %
o \SWHIL T¥HILYTI00,/
> A ,
AV NM.W.@.W. = HATI0HINGD L !W.m%@
- ~ ) MINOD LHVIA \._VLY0 HOSNIS pre—
=57C LOVHINGD LHVINS . S
C oin N SNYOT pr—— —
SLN3AT VO b S 3ly
: pus— _ ¥1YQ
el 2905 N JNIUNOHIANT. 5000
SNOLLOY NV STHC Bine i HOSNIS
E— LINagid LiNOHI0 IN3DY
6c0% H318M0 Q3LYINOLNY
SNOILIGNOD B
SIWH3LNYOT 8905 9905 7905
LGS N340 Lo il
p—— 1OVHINGD INIWIAOH e o SiNGAd
/8205 N LHYINS || 13000 Noyn A || NOLIVITIVA W3R VLTINS ,
\ALIHOIKd ¥3ON3/ SWILSAS 1Y AN gooe




PCT/US2019/058647

WO 2020/092426

LS gg¢is A
- BGTC 7T
well SV e w—sel  SNOILONUISNI  Jles 8015
\JOHINGT $5300Y . \JOHLNGD 85307/ FENNEY
R RERIES 10WINDT SS300V J0YAHIIN TOUANGD
NIYHOMO078 EIBES $8300¥ 36NI3S
&
¥
vl
¥ _ ¢l
g enannnnnnnnnnn RRRRRARRRARRARS
So 0ric §€15
= Y1va SIN3AT
& ALY L NYOT

yoLG
Vi@
TVHALYTION

NIYHINDO1E

LN INJWITYNYIN NYOT

cels vIIG
T=TT 0cIs

clig

0LL6 c0l§

; SLINIAS aemennfpr NOLLIONGD = NOLYINHOEN]
o) SO0 S YAV TION LC
ALY S gy swyaL / 5Iic
\LOVHINGDS N > ] "
| | | 5 zo:w«uﬂmwﬁé
LINHID LINoHI9
$IDAHIS LOVEINGD LUVINS | |LNIDY QILVINOLNY
SLNOWIO IV
v/lmmwm




WO 2020/092426 PCT/US2019/058647

31/89

5200~
5202

] INTERPRETING A PLURALITY OF ACCESS CONTROL FEATURES E

, 5204
I INTERPRETING ENTITY INFORMATION E

L ["52@8
| SPECIFYING LOAN TERMS AND CONDITIONS §

¥ ,"’52?0
PERFORMING A CONTRACT RELATED EVENTS IN RESPONSE TO ENTITY INFORMATION §

¥ /'”5272
] INTERPRETING AN EVENT RELEVANT TO THE LOAN E

¥ 5214
| PERFORMING A LOAN ACTION IN RESPONSE TO THE EVENT §

¥ 5218
| PROVIDING A USER INTERFACE §

{ 5220
| CREATING A SMART LENDING CONTRACT |

¥ /"5222
RECORDING THE SMART LENDING CONTRACT AS BLOCKCHAIN DATA E

FiG. 52



PCT/US2019/058647

WO 2020/092426

32/89

€6 9i4

¥
GE¢
¥iva

\JUVHOND0TE

&

'

¥

¥

£cEs
pEES cEES §266
EINEr — SNOLLOMHLSNI
\JOHINOD $§300Y Lino T0HNDD $S300Y
IR RERTYES SE%%_%%S« 3I0V4UIIN TOULNGD
NIYHOYO0d ELRE 35300V 34ND3S
e’
694 7Oee .
p— — NOLLIONGD
818G BOEG . TPEILYTI00
0cES T Lnouin BNIHOLINON
NOILOY 031¥134 LS VA LIEVI
NYOT HNOHD
1IN0YID INIDY HaLsma - 434
BLYN0LNY LATHD DNLE0E3H
— gLES
piES HADE
INFIAOHAIN SHEC
EO
1OYHINGD NOLLYNTYA FOee
THYHS — NOLLIGNGD
Lo Saameas | |LIN9HID NoLvA WHILYTIO0
LOVEINGD LEVING e
NOLLOITI00 VIVG

SLNJWID W

108G
WLy
WEILYTIO0




WO 2020/092426 PCT/US2019/058647
3400
X 5402
| RECEIVING FIRST AND SECOND COLLATERAL DATA §
1] f”5404
| CREATING A SMART LENDING CONTRACT B
4 5408
ASSOC .
5410
STORING THE UMIQUE ID AND THE COLLATERAL DATA IN A BLOGKCHAIN STRUGTURE

~ 9412
ERAL DATA B

INTERPRETING A CONDITION OF THE COLLATERAL BASED ON COLLAT

, 5414

3

| IDENTIFYING A CO

LLATERAL EVENT §

%

, 5418

| REPORTING A CO

LLATERAL EVENT E

%

| PERFORMING AN ACTION IN RESP

ONSE TO THE COLLATERAL EVENT E

i

‘ 5422
I IDENTIFYING A GROUP OF OFF-SET ITEMS OF COLLATERAL E

5424

¥

ACCESSING MARKETPLACE INFORMACETION RELEVANT TO THE
OFF-SET ITEMS OF COLLATERAL OF THE ITEM OF COLLATERAL

5428

3

1

MODIFYING A TERM OR CONDITION OF THE LOAN 8
BASED ON THE MARKETPLACE INFORMATION

5430

o |

, 5432
l INTERPRETING A PLURALITY OF ACCESS CONTROL FEATURES E

¥ {‘"5434
i PROVIDING ACCESS TG THE COLLATERAL DATA §

FiG. 54

I RECEIVING ACCESS CONTROL INSTRUCTION

%




PCT/US2019/058647

WO 2020/092426

56 "9id

[ren— '] PR
5555 eSS T
= 1NOHI0 30IAHIS wawa;_ ) ARl
NIYHOND0 —
1 yras
¥
7 BPEE N
P crsy ( NOLLOITIOO YIvE
INTYA LI
NOILOY NYOT 055¢
- : pe—— ] LNFWIAOHI
BEGS ~ pESS , 1300 _—
S NaAT \ TYHALYTI00 40 SWAL e
NGERGER NP s 0555 N
N~ TAA0N NOILYITIVA
ITRIYR —. —
LINIDY CALYWOLNY N0 NOLYTVA
4454 cl&S pe——
. y05
TR P [5G Viva
NY (T 8§66 I FIET N\ NOLLIONDD N CIVHAWYTION
WHILYTI00 ) (oot anog el N\ TPHILYTIO0 ,
%z%qu / \GNY SWHaL - ~ N
YV AN i3
186G gy LNHD ¥i¥Q IN0JLNO o
LOVHINGD ¥ SADIAHIS LOVHINGD LHYWS — B
\DNIGNTT LHVINS - LNOHID
SLINDHID ¥ NOILOFTION VLvE




WO 2020/092426 PCT/US2019/058647

35/89

5650\
5602

E RECEIVING DATA RELATED TO A SET OF {TEMS OF COLLATERAL E

¢ 9604
| DETERMINE A VALUE FOR EACH SET OF ITEMS OF COLLATERAL |

¥ f'5608
[ ASSIGN A SUBSET OF COLLATERAL AS SECURITY FOR A LOAN E

¥ 5610
| RECORDING THE ASSIGNED SUBSET T0 A LOAN ENTRY IN A DISTRIBUTED LEDGER

! 5612
CREATING A SMART LENDING CONTRACT §

| 5614
SPECIFYING TERMS AND CONDITIONS FOR THE SMART LENDING CONTRACT E

¥ fr5678
; RECEIVING QUTCOME DATA RELATED TO THE LOAN E

¥ {'5626
E ITERATIVELY IMPROVING A VALUATION MODEL g

! 5622
| MONITORING MARKETPLACE INFORMATION §

! 5624
l INTERPRETING A CONDITION OF ITEM OF COLLATERAL E

¥ {'5628
l [DENTIFYING A GROUP OF OFF-SET ITEMS OF COLLATERAL E

! 5630
I REPORTING EVENTS RELATED AN ASPECT OF ITEM OF COLLATERAL E

¥ f632

¥ 5634
PERFORMING AN ACTION RELATED TO THE LOAN E

FiG. 56




PCT/US2019/058647

WO 2020/092426

L5 "9id

LclS
AHLNI NYOT

N\ HIDOTT CALNAIHISID

2
NOILOY

98/8 8c/%
. (7N
- LINDYID INIAZ TYeaLeTI00
I0AHIS
NIVHOMO0TE LINGYI NOLLOTTION YIvG
hw mw
¥ ¥
4724 0F/G

cvly
WHALYTION
1357440
HADHO NOLLYIHISSYTO
WHILYTI00

LINgHIS INJOY Q3VINOLNY

36/89

ccl

¥

13VHINOD 1HYING

014§

9ci§
ININNOILHOYAdY

vels
SNOLLIONGD '8 SIWH3L

ool
LOVHINDD LHVIS
1noen.
SIDIAHIS LOVHINGD LHVINS

HNJHId Iy

&
¥

AIAY

90§
LNJwa
ONIHOLINOW
INTYA LIHYI

r0.5
L34
INFNW3A0HIN
1300
NOLIYITTVA

LINJHID NOLYMTIVA

¥

IVEINIANOHIANS

c€lS
¥ivQ
WHIYTION

FE/C
YivQ




WO 2020/092426

58@3"«5‘

PCT/US2019/058647
5602
RECEIVING DATA RELATED TO A SET OF ITEMS OF COLLATERAL E
L 5804

RECEIVING DATA RELATED TO AN ENVIRONMENT OF ONE OF THE ITEMS OF COLLATERAL E

k

5

5806

CREATING A SMART LENDING CONTRACT E

k

, 5808

RECORDING [TEM OF COLLATERA

L IN SMART LENDING CONTRACT E

k

~5810

J

RECORDING A LOAN-ENTRY IN A DISTRIBUTED L

ONE OF THE SMART LENDING CONTRACT OR A REFERENCE TO THE 3MART LENDING CONTRACT

EDGER, WHEREIN THE LOAN-ENTRY COMPRISES

k

4 ("5872

DETERMINE A VALUE FOR EACH

SET OF ITEMS OF COLLATERAL E

A

g

5814

MODIFYING THE VALUATION MODEL E

§

APPORTIONING THE VALUE OF AN ITE

M OF COLLATERAL AMONG LENDERS

MINING A COLLATERAL EVENT

$

5820

y

| PERFORMING A LOAN-RELTAED ACTION

{N RESPONSE TO COLLATERAL EVENT E

%

5822

-3

E PERFORMING A COLLATERAL-RELATED ACTION IN RESPONSE TG COLLATERAL EVENT E

k

5824

gy

] IDENTIFYING A GROUP OF OFF-GET ITEMS OF COLLATERAL ﬁ

5

5826

y

MONITORING MARKETPL
DATA RELATED TO OFF-SE

ACE INFORMATION FOR
TITEMS OF COLLATERAL

5828

k
I UPDATING THE VALUE ©

k

5830

-3

! UPDATING LOAN-ENTRY |

N DISTRIBUTED LEDGER !

FiG

. 98



PCT/US2019/058647

WO 2020/092426

38/89

Vivd NIvHOMOO0T

65 "Oid

1065

413
LOVHINGD LHYINS

clbs
LOVHINOO LHYIS

&

¥

c€65
8665 9E65 prmsm—
- RRIEN1SIN] o B rE6s s
FATEL IaR) IN3AT TVHALYTI0D
NIYHI®30G ONILHOdIY .
I I LINJHIZ NOIL3A A0 vivd
¥
0c65
¥
2cbs
8cbs Pcbs

zommmqﬁzou AMIVA

9065
NOILOY

HNJOHIY INFOY G3LVINDLNY

LINJ4I0 INFWIOYNYIN NYOT

016
9165

LINIWNOCILHOHAdY

4T
_SNOILIONOD '8 SWY3L
clby
LOVHINGD LHVINS
LNowd

SATIALEIS LIVHINGD LHYNS

cO6%S
3065 065 £065
PP LINDHID “
ONIOLINOW | |LNINEA0HCR zozwmmm%fgu
IIVA LIV 1300l WHRYTIO
HHIRLERET L onyiva WHILYVTI0D

/7 L0BY
WY TI00
4357440

8065
_SINTVA_

LINGHIS NOUYTTYA

0r6s
vLv0
WHIYTIO0

crbs
NOILYIWHOAN
\ 30V 1A LIIHYIA

LSO v




WO 2020/092426 PCT/US2019/058647

39/89

6000~
6002

E RECEIVING DATA RELATED TO AN ITEM OR SETS OF [TEMS OF COLLATERAL E

¥ /”6(304

DETERMINE A VALUE FOR THE ITEM OR EACH OF THE SET OF [TEMS OF COLLATERAL

6006

ING A SMART LENDING CONTRA

6008
1 COMPARING THE VALUE 7O THE VALUE OF COLLATERAL SPECIFIED E
] f”ﬁ@?g
E DETERMINING A COLLATERAL SATISFACTION VALUE E
¥ /"60 ?2
[ IMPLEMENTING A LOAN-RELTAED ACTION iN RESPONSE TO THE COLLATERAL SATISFACTION VALUE E
¥ f"ﬁﬂ 14
| DETERMINING A TERM OF CONDITION IN RESPONSE TO COLLATERAL SATISFACTION VALUE E

¥ /60?6

| MODIFYING THE SMART LENDING CONTRACT E
¥ /‘”6@?8

l MODIFYING THE VALUATION MODEL g

¥ {"5[)25
IDENTIFYING A GROUP OF OFF-SET iTEMS OF COLLATERAL E

¥ 6022
l MONITORING MARKETPLACE INFORMATION FOR DATA RELATED TO OFF-SET {TEMS OF COLLATERAL E

¥ !/’6024
I MODIFYING THE SMART LENDING CONTRAGT IN RESPONSE TO MARKETPLACE INFORMATION E

¥ /’"5026
AUTOMATICALLY INITIATING AN ACTION E

FiG. 60



PCT/US2019/058647

WO 2020/092426

L9 "9id

5210

LOVHINGD SNIONTT
1HVINGS

N\ VAV NITHONOOTE

&

46/89

cli8

¥

k4

10VHINGD LHVINS

SNV 40 138

cELY
¥Lv0
I TIO0

1019
J— 8cig
> 911G 7Eig :
1 » . gcLy
3 LNTHO v LNIAT WHALYTI00
NIV ONULHOJTY e
" 1IND4ID NOLLDITI00 Yiva
&
¥ ¥
L9 p—
o018
4L e
0779 WYY TI00 9019 -
1380 LINDHIO DNIHOLINOW
CYRES INTYA LI
9119 =575 ! ;
1358NS o LY TI00 40 )l SE——
w3y TI00 Rl AN yoLg
_ LINDEIa RGRETY
e NOLLYOIHISSY 1D INFNIAD AL
viLg WY TI09 300 NOILYITYA
SNOLLIONDD B n
SiY3L —
- ¥ crig
p— BATH \ TI00W
ARE, 8049 ~NOLYATYA

L1OYHINGD
_ Luvns

LINGHIZ S901AU3S
L1OVHINGD LHYINS

&

¥

5070
_NOILDY

LIN34ta
ANIOV Q41VINGLOY

|

1{5

OFio
_ S3IMTVA

LINO4ID NOUYTIVA

LN34I3 I

8819
NOILYIWHOIN
\J0Y LIV,



WO 2020/092426 PCT/US2019/058647

41/89
6200~

6202~

RECEIVING DATA RELATED TO AN ITEM OF COLLATERAL E

5204"\‘ ¥

IDENTIFYING A GROUP OF THE ITEMS OF COLLATERAL SHARING A COMMON ATTRIBUTE !
6208"'\ 1

IDENTIFYING A SUBSET OF THE GROUP AS SECURITY E

62?&"\‘ 1
CREATING SMART LENDING CONTRACTS E

62?2\ ¥
DETERM

6214~ !
REDEFINING SUBSET BASED ON VALUE OF COLLATERAL E

6278"\ ¥
DETERMINING a Term or CONDITION FOR AT LEAST ONE OF SMART LENDING CONTRACTS E

6220"\‘ ¥
MODIFYING THE AT LEAST ONE SMART LENDING CONTRACT TO INCLUDE TERMS & CONDITIONS EEE

6222'\\ ]
MODIFYING THE VALUATION MODEL E

6224~ ¥
IDENTIFYING A GROUP OF OFF-SET COLLATERAL

6226~ ;
MONITORING & REPORTING MARKETPLACE INFORMATION for the OFF-SET COLLATERAL !
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6410~ ¥
UPDAHNGTHESMAHTLENMNGCONTRACTVWTHTHECHANGEDwﬂERESTRATEE

6414~ ‘
RECEIVING DATA RELATED 70 A SET OF iTEMS OF COLLATERAL ACTING AS SECURITY FOR THE LOAN E

6478~

6420~

PERFORMING A LOAN-RELATED ACTION IN RESPONSE TO THE CONDITION OF THE SET OF ITEMS OF

¥

6422~ !
RECEIVING DATA RELATED TO A SET OF ITEMS OF COLLATERAL AGTING AS SECURITY FOR THE LOAN E

6424~
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OF PARTIES TG A LOAN, WHEREIN THE PUBLIC SOURCES OF INFORMATION ARE
SELECTED FROM THE LIST OF INFORMATION SOURCES CONSISTING OF: A WEBSITE
ANEWS ARTICLE, A SOCIAL NETWORK, AND CROWDSOURCED INFORMATION

! 6604
CREATING A SMART LENDING CONTRACT ﬂ

¥ /‘6505
PERFORMING A LOAN-RELATED ACTION IN RESPONSE TO THE ACQUIRED DATA, WHEREIN s

RECEIVING COLLATERAL-RELATED DATA RELATED T0 A SET OF |
[TEMS OF COLLATERAL ACTING AS SECURITY FOR THE LOAN

| 6612
DETERMINING A CONDITION OF AT LEAST ONE OF THE SET OF ITEMS OF COLLATERAL, WHEREIN THE E

CHANGE IN THE INTEREST RATE IS FURTHER BASED ON THE CONDITION OF THE ITEMS OF COLLATERAL

¥ f’5574
i IDENTIFYING AN EVENT RELEVANT 70 THE LOAN BASED ON THE COLLATERAL-RELATED DATA E

¥ /’"5578
[ PERFORMING, IN RESPONSE THE EVENT RELEVANT TO THE LOAN, AN ACTION E

: 6620
DENTIFYING A GROUP OF OFF-SET [TEMS OF COLLATERAL, WHEREIN EACH MEMBER OF THE GROUP OF E

OFF-SET ITEMS OF COLLATERAL AND A SET OF ITEMS OF COLLATERAL SHARE A COMMON ATTRIBUTE

¥ ff 6622

MONITORING ONE OF PRICING DATA OR FINANCIAL DATA FOR LEAST ONE OF THE
GROUP OFF-SET ITEMS OF COLLATERAL IN AT LEAST ONE PUBLIC MARKETPLACE
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MODIFYING A TERM OR CONDITION OF THE LOAN BASED THE REPORTED MONITORED DATA E
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I MAINTAINING A SECURE HISTORICAL LEDGER OF EVENTS RELATED TO A LOAN I

¥ /"5804
l RECEIVING DATA RELATING TO A STATUS OF THE LOAN E

, 6808
COLLATERAL ACTING AS SECURITY OF THE LOAN E

RECEIVING DATA RELATED T0O A SET OF ITEMS OF

y 6810
DETERMINING A STATUS OF THE LOAN

I 6812
I PERFORMING A LOAN-ACTION BASED ON THE LOAN STATUS !

! 6814
UPDATING THE HISTORICAL LEDGER OF EVENTS RELATED TO THE LOAN

6818

RECEIVING DATA RELATED T0 ONE OR MORE LOAN ENTITIES E

¥ /”5820
DETERMINING COMPLIANCE WITH A COVENANT OF THE LOAN BASED ON THE DATA RECENVED a

¥ /’”6822
DETERMINING AT LEAST ONE OF A TERM OR A CONDITION FOR THE LOAN E

BASED ON THE VALUE OF THE AT LEAST ONE OF THE [TEMS OF COLLATERAL

¥ 7~ 6824
| MODIFYING A SMART LENDING CONTRACT 10 INCLUDE THE TERM OR THE CONDITION E

! 6628
IDENTIFYING A GROUP OF OFF-SET ITEMS OF COLLATERAL, WHEREIN FACH §

MEMBER OF THE GROUP OF OFF-SETITEMS OF COLLATERAL AND AT LEAST
ONE (OF THE SET OF ITEMS OF COLLATERAL SHARE A COMMON ATTRIBUTE &

y 6830

CEIVING DATA RELATED TO THE GROUP OF OFE-SET ITEMS OF COLLATERAL,
WHEREIN THE DETERMINATION OF THE VALUE FOR THE AT LEAST

ONE SET OF [TEMS OF COLLATERAL IS PARTIALLY BASED ON THE RECEIVED
DATA RELATED 70 THE GROUP OF OFF-SET ITEMS OF COLLATERAL
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7002
| MONITORING A STATUS OF A LOAN AND OF A COLLATERAL FOR THE LOAN E

‘ 7004
ON £ MONITORING

! 7008
AUTOMATICALLY INITIATING AT LEAST ONE OF A SUBSTITUTION, A s

REMOVAL, OR AN ADDITION OF ONE OR ITEMS FROM THE COLLATERAL

| 7010
INTERPRETING A PLURALITY OF ACCESS CONTROL FEATURES E

CORRESPONDING TO AT LEAST ONE PARTY ASSOCIATED WITH THE LOAN

! 7012
RECORDING THE AT LEAST ONE SUBSTITUTION, REMOVAL, OR ADDITION IN A DISTRIBUTED LEDGER B
L] f ?gj‘i

INTERPRETING INFORMATION FROM THE MONITORING E

¥ /" 7@?8
DETERMINING A VALUE WITH A VALUATION MODEL FOR A SET E

OF COLLATERAL BASED ON THE INFORMATION INTERPRETED

‘ 7020
INTERPRETING QUTCOME DATA RELATING TO A TRANSACTION IN COLLATERAL E

| 7022
TERATIVELY IMPROVING THE VALUATION MODEL I

q 7024
MONITORING AND REPORTING ON MARKETPLACE INFORMATION RELEVANT TO A VALUE OF COLLATERAL E

: 7028

MONITORING PRICING OR FINANCIAL DATA FOR AN OFFSET
COLLATERAL [TEM IN AT LEAST ONE PUBLIC MARKETPLACE

SPECIFYING TERMS AND C
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7202

CBTAINING INFCRMATION N A CONDITION OF

CONFIGURE AT LEAST ONE PARAMETER OF A CROWDSOURCING REQUEST REL
A COLLATERAL FOR OR A GUARANTOR OF A LOAN

ATED TO

k

7204

y

I COMMUNICATE THE CROWDSOURCING REQUEST TO A GROUP OF INFORMATION SUPPLIERS E

5

7208

1

i COLLECT AND PROCESS AT LEAST ONE RES

PONSE TO THE CROWDSQURCING REQUEST E

~ 7210

FROVIDE A REWARD TO AT

LEAST GM, aUCC%%Fbi I'\I ORMATION &

7230

AUTOMATICALLY ALLOCATE A REWARD TC INFORMATION THAT SATISHES THE
AT LEAST ONE PARAMETER CONFIGURED FOR THE CROWDSGURCING REQUEST

§

4

RECORD IDENTIFYING INFORMATION AND THE AT LEAST ONE PARAMETER OF THE CROWDSOURCING
REQUEST, THE AT LEAST ONERESPONSE TO THE CROWDSOURCING REQUEST, AND
THE REWARD IN A DISTRIBUTED LEDGER FOR THE CROWDSOURCING REQUEST

7214

k

7218

4

CONFIGURE A GRAPHICAL USER INTERFACE T

0 ENABLE A WORKFLOW BY WHICH A HUMAN
USER ENTERS THE AT LEAST ONE PARAMETER 7O ESTABLISH THE CROWDSCURCING REQUEST.

k

7220

7

AUTOMATICALLY UNDERTAKE AN ACTION RELATED TO THE LOAN IN RESPONGE T0 THE PROCESSING. E

3

s

TRAIN A ROBOTIC PROCESS AUTOMATION CIRCUIT ON A TRAINING
DATA SET COMPRISING AT LEAST ONE OF QUTCOMES FRCOM OR
HUMAN USER INTERACTIONS WiTH THE CROWDSQURCING REQUEST

7222

k

7224

7

INPUT AT LEAST ONE ATTRIBUTE OF THE LOAN TG THE ROBOTIC PROCESS
AUTOMATION CIRCUIT IN ORDER TO CONFIGURE THE CROWDSOURCING REQUEST.

4

7228

INPUT AT LEAST ONE ATTRIBUTE OF
ORDER T{ DET!

THE LOAN TG

RMINE AT LEAST ONE DOMAIN TC WHICH T0 PUBLISH THE CROWDSOURCING REQUEST.

THE ROBOTIC PROCESS AUTOMATION CIRCUIT IN
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7402

MONITOR A PLURALITY OF ENTITIES INVOLYED IN A LOAN, WHEREIN THE
PLJ:’ALETY OF ENTITIES ARE LOCATED IN

A PLURALITY OF JURISDICTIONS

7404

PROCESS A LOCATION ‘NFORMT!DN ABOUT THE PLURALITY OF
ENTITIES AND AUTOMATICALLY UNDERTAKE A LOAN-RELATED ACTION FOR
THE LOAN BAGED AT LEAST IN PART ON THE LOCATION INFCRMATION

L

§

PROCESS A PLURALITY OF JURISDICTION-SPECIFIC REGULATORY NOTICE
REQUIREMENTS AND PROVIDE AN APPROPRIATE NOTICE TO A BORROWER BASED ON

A LOCATION OF AT LEAST ONE OF A LENDER, A BORROWER, FUNDS PROVIDED

VIA THE LOAN, A REPAYMENT OF THE LOAN, AND A COLLATERAL FOR THE LOAN.

7408

k

7410

4

PROCESS A PLURALITY OF JURISDICTION-SPECIFIC RULES FOR SETTING TERM
AND CONDITIONS OF THE LOAN AND CONFIGURE A SMART CONTRACT BASED
ON A LOCATION OF AT LEAST ONE OF A BORROWER, FUNDS PROVIDED VIA
THE LOAN, A REPAYMENT OF THE LOAN, AND A COLLATERAL FOR THE LOAN

¥

4

W!""

MONITOR AT LEAST ONE OF A CONDITION OF A PLJ%ALITY OF COLLATERAL FOR THE LOAN OR AN &
ATTRIBUTE OF AT LEAST ONE OF THE PLURALITY OF ENTITIES THAT AREPARTY TO T
WHEREIN THE COND!TIOI\ (R THE ATTRIBUTE IS USED TO DETERMINE AN INTEREST RATE

HE LOAN,

7418

SPECIFY TERMS AND CONDITIONS OF SMART

LOAN TERMS AND CONDITIONS, LOAN-RELATED EVENTS AND LOAN-RELATED ACTIVITIES

CONTRACTS THAT GOVERN AT LEAST ONE OF §

%

y

INTERPRET THE LOCATION INFORMATION AND

VALUE FOR A FLURALITY OF COLLATERAL FOR THE LOAN BASED ON THE LOCATION INFORMATION

7420
USING A VALUATION MODEL TO DETERMINE A B

%

= 7422

§

INTERPRET QUTCOME DATA RELATING TO A TRANSACTION IN COLLA
IMPROVING THE VALUATION MODEL IN RESPONSE TG THE OUTCOME DATA.

TERAL AND INTERACTIVEL E

%

7424

4

MONITOR AND REPORT ON MARKETPLACE INFORMATION RELEVANT TO A VALUE OF COLLATERAL E
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7600
N 7602
I MONITOR AT LEAST ONE ENTITY INVOLVED IN A LOAN E

; 7604

PROCESS INFORMATION FROM THE MONITORING OF THE AT LEAST ONE ENTITY

AUTOMATICALLY RESTRUCTURE A DEBT RELATED TO THE LOAN ¢
BASED ON THE INFORMATION ABOUT THE AT LEAST ONE ENTITY

| 7610
SPECIFY TERMS AND CONDITIONS OF A SMART CONTRACT  §
THAT GOVERNS AT LEAST ONE OF LOAN TERMS AND CONDITIONS
A LOAN-RELATED EVENT AND A LOAN-RELATED ACTIVITY

, 7612
INTERPRET INFORMATION FROM THE MONITORING AND 8

DETERMINING A VALUE FOR A COLLATERAL BASED ON A §
VALUATION MODEL AND THF INFORMATION INTFRPRETED 3

, 7614
INTERPRET QUTCOME DATA RELATING TO A TRANSACTION B
iN COLLATERAL AND INTERACTIVELY IMPROVING THE
VALUATION MODEL IN RESPONSE TO THE OUTCOME DATA

| 7618

MONITOR AND REPCRT ON MARKETPLACE
INFORMATION RELEVANT 7O A VALUE OF COLLATERAL

¥ 1620

AN ITEM OF COLLATERAL USING A SIMILARITY CLUSTERING

CONSTRUCT A GET OF OFFSET COLLATEPAL ITEMS FOR VALUING
ALGORITHM BASED ON AN ATTRIBUTE QF THE COLLATERAL

FIG. 76
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7802

COLLECT DATA USING A PLURALITY OF ALGORITHMS THAT ARE CONFIGURED 10 &
MONITOR SOCIAL NETWORK INFORMATION ABCUT AN ENTITY INVOLVED [N A LOAN

, 7804

CONFIGURE A PARAMETER OF THE PLURALITY OF ALGORITHMS TO OBTAIN
SOCIAL NETWORK INFORMATION RELATED TG A CONDITION OF THE ENTITY

! 7808
ENABLE A WORKFLOW BY WHICH A HUMAN USER ENTERS A PARAMETER T0 !

ESTABLISH A SOCIAL NETWORK DATA COLLECTION AND MONITORING REQUEST

PROCESS THE SOCIAL NETWORK INFORMATION AND, IN RESPONSE, E

AUTOMATICALLY UNDERTAKING AN ACTION RELATED TO THE LOAN

¥
{TERATIVELY TRAIN A ROBOTIC PROCESS AUTOMATION CIRCUIT TO CONFIGURE A DATA COLLECTION
AND MONITORING ACTION BASED ON AT LEAST ONE ATTRIBUTE OF THE LOAN, WHEREIN THE
ROBOTIC PROCESS AUTOMATION CIRCUIT IS TRAINED ON A TRAINING DATA SET COMPRISING AT LEAST
ONE OF QUTCOMES FROM OR HUMAN USER INTERACTIONS WITH THE PLURALITY OF ALGORITHMS ¢

y 7814
DETERMINE AT LEAST ONE DOMAIN TO WHICH THE PLURALITY OF ALGORITHMS WILL APPLY E

FIG. 78
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8000~
8002

COLLECT DATA USING AT LEAST ONE ALGORITHM THAT IS CONFGURED TO MONITOR INTERNET ;

OF THINGS INFORMATION COLLECTED FROM AND ABOUT AN ENTITY INVOLVED IN A LOAN.

| 8004
CONFIGURE A PARAMETER OF THE AT LEAST ONE ALGORITHM TG E

OBTAIN INFORMATION RELATED 7O A CONDITION OF THE ENTITY

¥ ,""8()08
CONFIGURE A PARAMETER OF THE INTERNET OF THINGS DATA :

COLLECTION CIRCUIT TO OBTAIN INFORMATION ABOUT A FINANCIAL CONDITIO
OF THE ENTITY, WHEREIN THE ENTITY IS A GUARANTOR FOR THE LOAN

! 8010
CONFIGURE THE AT LEAST ONE ALGCRITHM TO OBTAIN INFORMATION E

ABOUT A CONDITION OF A COLLATERAL FOR THE LOAN

¥ /‘"80?2
ENABLE A WORKFLOW BY WHICH A HUMAN USER ENTERS A PARAMETER E

TO ESTABLISH AN INTERNET OF THINGS DATA COLLECTION REGUEST

¥ r8914

PROCESS THE INTERNET OF THINGS INFORMATION AND, IN RESPONSE,
AUTOMATICALLY UNDERTAKING AN ACTION RELATED TO THE LOAN

{ 8018

[TERATIVELY TRAIN A ROBOTIC PROCESS AUTOMATION CIRCUIT TO CONFIGURE AN
INTERNET OF THINGS DATA COLLECTION AND MONITORING ACTION BASED ON AT LEAST
ONE ATTRIBUTE OF THE LOAN, WHEREIN THE ROBOTIC PROCESS AUTOMATION
CIRCUIT IS TRAINED ON A TRAINING DATA SET COMPRISING AT LEAST ONE OF
CUTCOMES FROM OR HUMAN USER INTERACTIONS WITH THE AT LEAST ONE ALGORITHM &

! 8020
DETERMINE AT LEAST ONE DOMAIN TG WHICH THE AT LEAST ONE ALGORITHM WILL APPLY E

FiG. 80
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8200
Y 8202

COLLECT A TRAINING SET OF INTERACTIONS FROM AT LEAST

ONE ENTITY RELATED TO AT LEAST ONE LOAN TRANSACTION

¥ /"82@4

TRAIN AN AUTOMATED LOAN CLASSIFIGATION CIRCUIT ON THE TRAINING SET ¢
OF INTERACTIONS TO CLASSIFY A AT LEAST ONE LOAN NEGOTIATION ACTION ¢

g f@ZG&

TRAIN A ROBOTIC PROCESS AUTOMATION CIRCUIT ON A TRAINING SET OF A PLURALITY
OF LOAN NEGOTIATION ACTHONS CLASSIFED BY THE AUTOMATED LOAN CLASSIHCATION
CIRCUIT AND A PLURALITY OF LOAN TRANSACTION OUTCOMES TO NEGOTIATE A
TERMS AND CONDITIONG OF A NEW LOAN ON BEHALF OF A PARTY TO THE NEW LOAN

¥ ,fszm

TRAIN THE ROBOTIC PROCESS AUTOMATION CIRCUIT ON A PLURALITY OF |
INTERACTIONS OF PARTIES WITH A PLURALITY OF USER INTERFACE
INVOLVED IN A PLURALITY OF LENDING PROCESSES

8212

CONFIGURE A SMART CONTRACT FOR THE NEW LOAN
BASED ON AN OUTCOME OF THE NEGOTIATION

! 8214

RECORD AT LEAST ONE OF AN GUTCOME AND A NEGOTIATING EVENT OF THE
NEGOTIATION IN A DISTRIBUTED LEDGER ASSOCIATED WITH THE NEW LOAN

! 8218
DETERMINE A VALUE FOR A COLLATERAL FOR s

THE NEW LOAN USING A VALUATION MODEL

¥ /‘822@
MONITOR AND REPORT ON MARKETPLAGE INFORMATION E

RELEVANT TO A VALLE OF THE COLLATERAL

CONSTRUCT A SET OF OFFSET COLLATERAL ITEMS FOR VALUING THE COLLATERAL USING |

A SIMILARITY CLUSTERING ALGORITHM BASED ON AN ATTRIBUTE OF THE COLLATERAL

FiG. 82
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8400
N 8401

-
COLLECTING A TRAINING SET OF LOAN INTERACTIONS AND A SET OF |
LOAN COLLECTION CUTCOMES AMONG ENTITIES FOR A SET OF LOAN
TRANSACTIONS, WHEREIN THE TRAINING SET OF LOAN INTERACTIONS ¢
COMPRISES A COLLECTION OF A SET OF PAYMENTS FOR A SET OF LOANS ¢

¥ /"'8402
CLASSIFYING A SET OF LOAN COLLECTION ACTIONS BASED E

AT LEAST IN PART THE TRAINING SET OF LOAN INTERACTIONS

¥ /8403
SPECIFYING A LOAN COLLECTION ACTION ON BEHALF OF APARTY TO B
A LOAN BASED AT LEAST IN PART ON THE TRAINING SET OF LOAN
TE THONS AND THE SET F GLLECTION T E

, 8404

OF THE LOAN COLLECTION ACTION

DETERMINING COMPLETION OF A NEGOTIATION E

, 8405

MODIFYING A SMART CONTRACT BASED
ON AN QUTCOME OF THE NEGOTIATION

, 8406
DETERMINING AT LEAST ONE OF A COLLECTION QUTCOME OR
AN EVENT ASSOCIATED WITH THE LOAN COLLECTION ACTION

! 8407
RECORDING, IN A DISTRIBUTED LEDGER ASSOCIATED WITH THE LOAN, %

AT LEAST ONE OF THE COLLECTICN QUTCOME OR THE EVENT

FiG. 84
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65/89

86@@\

COLLECTING A TRAINING SET OF LOAN INTERACTIONS
BETWEEN ENTITIES, WHEREIN THE TRAINING SET OF LOAN
INTERACTIONS COMPRISES A SET GF LOAN REFINANCING
ACTIVITIES AND A SET OF LOAN REFINANCING QUTCOMES

8601

¥ !/'8602
CLASSIFYING THE SET OF LOAN REFINANGING ACTIVITIES BASED
AT LEAST IN PART ON THE TRAINING SET OF LOAN INTERACTIONS

¥ /"603

SPECIFYING A SECOND LOAN REFINANCING ACTIVITY
ON BEHALF OF A PARTY TO A SECOND LOAN BASED AT
LEAST IN PART ON THE SET OF LOAN REFINANGING
ACTIVITIES AND THE SET OF LOAN REFINANCING QUTCOMES

¥ f8604
DETERMINING COMPLETION OF THE  §
SECOND LOAN REFINANCING ACTVITY .

‘ 8605
MODIFYING A SMART REFINANCE CONTRACT BASED ON AN g

OUTCOME GF THE SECOND LOAN REFINANCING ACTIVITY

¥ /’3505
DETERMINING AN EVENT ASSOCIATED WITH
THE SECOND LOAN REFINANCING ACTIVITY

' 8607
RECORDING, IN A DISTRIBUTED LEDGER ASSOCIATED WITH THE SECOND LOAN,
THE EVENT ASSOCIATED WITH THE SECOND LOAN REFINANCING ACTVITY

FiG. 86



PCT/US2019/058647

WO 2020/092426

66/89

£8 9

08
618 N /BTG
_mmm&MW%Mﬂw. LOVHINDGD

LTHYINS

LINJHIZ LOVHINGD LHVYINS

\NOILIITI0T,

WILSAS NOUYINWIS
WALSAS NYISIAVE
WIALSAS 01LSII8YE0Ld
WILSAS £S3HOL WOONYH
WALSAS WIvA INOONYH
"WIALSAS B0 AZZNd
VI DNIZINVDH0-4TES
MHOMLIN TvHNIN HIVECA3
WHOMLIN TrHNIN CHYMEC 0334
WHOMLIN TvHNIN
TYNOILMIDANGD YHOMEIN TvHnaN
W3LSAS GIHEAH
WALSGAS DNINUYIT ¢33

‘WILSAS G3SveE-31NY
WALSAS J3SYE-1300W
‘WILSAS DNINYYIT INIHOVIN

¢

LN3A3
NOLIVILODIN

5778 178
FAGILNG H39037

31Na/LIa /

LiNJHIo Y351 d31NgLSIa

90.8
_SNOLLOVHAINI .

2
¥ ¥
7 CLLE N LLZ8
[ NOUYQITOSNGD SNYOT
NYOTY NOLYANOSNOG /e
01 ALYV IDYNYI .

EL48
LINOHIO NOLYWOLNY

= 2048
LINOWIO 30v44aL

553304d S1L080Y )

&

6088 ,
NOILOY NOLLOTT10D

808
NOILOYSNYYL
NOULYI 0SNG
- WO

y0/8
SNOILOYHALN

NYOT d3HISSYTID

LINDHID
IINTOITIALN! THIOHILEY

h NV 40 135 ONINIVHL

§048
LINOYIY NOLLOTTION YivE

T 2078
L NOLYIWHOAN
AN

S33IAHES DNIJENOS
-0MOYD 40 138
‘SITVAHAINI H3SN 40 L3S

"SIDAZC IEGVHYIM 40 138

'SIIATC IHEOW 40 133

'SIDIAEIS FHYML0S 40 133

‘SYHANYD 40 138
"SONIHL 40 LINHILNI

;fiu%mmm




WO 2020/092426 PCT/US2019/058647

67/89

8800
N 8801

COLLECTING A TRAINING 5ET OF LOAN INTERACTIONS BETWEEN §
ENTITIES, WHEREIN THE TRAINING SET OF LOAN INTERACTIONS ¢
COMPRISES A SET OF LOAN CONSOLIDATION TRANSACTIONS

¥ f"8862

CLASSIFYING A SET OF LOANS AS CANDIDATES FOR CONGOLIDATION
BASED AT LEAST IN PART ON THE TRAINING SET OF LOAN INTERACTIONS

| 8803

MANAGING A CONSOLIDATION OF AT LEAST A SUBSET OF THE SET OF §
_OA?\eS ON BEHALF G A\ PARTY T0O THE CONGOLIDATION BASED AT
f T OAN CONSOLIDATION TRANSACTIONS

I 8804
DETERMINING COMPLETION OF A NEGOTIATION OF THE CONSOLIDATION §

(F AT LEAST ONE LOAN FROM THE SUBSET OF THE 5ET OF LOANS

. 8805
MODIFYING A SMART CONSOLIDATION CONTRACT E

BASED ON AN GUTCOME OF THE NEGOTIATION

¥ /"88@6
DETERMINING AT LEAST ONE OF AN QUTCOME AND A 2

NEGOTIATION EVENT ASSOCIATED WITH THE CONSOLIDATION
OF ATLEAST THE SUBSET OF THE SET OF LOANS

8807
RECORDING, IN A DISTRIBUTED LEDGER ASSOCIATED WITH THE SUBSET §
{OF THE SET OF LOANS, AT LEAST ONE OF THE QUTCOME AND
THE NEGOTIATION EVENT ASSOCIATED WITH THE CONSOLIDATION

FiG. 88
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9001
COLLECTING INFORMATION ABOUT ENTITIES INVOLVED INASET B

OF FACTORING LOANS AND A TRAINING SET OF INTERACTIONS
ET'V‘v‘EEN ENTITIES FOR A SET OF FACTORING LOAN TRANSACTIONS

) 9002
CLASSIFYING THE ENTITIES INVOLVED IN THE SET OF FACTORING LOANS
BASED AT LEAST IN PART ON THE TRAINING SET OF INTERACTION

¥ [’90@3
MANAGING A FACTORING LOAN BASED AT LEAST IV
PART ON THE SET OF FACTORING LOAN INTERACTIONS

¥ /”9@@4
DETERMINING COMPLETION OF A NEGOTIATION OF THE FACTORING LOAN E

| 9005
MODIFYING A SMART FACTORING LOAN CONTRACT E

BASED ON AN QUTCOME OF THE NEGOTIATION

¥ ['90{35
DETERMINING AT LEAST ONE OF AN QUTCOME AND A NEGOTIATION ?

EVENT ASSOCIATED WITH THE NEGOTIATION OF THE FACTORING LOAN

¥ /""QGG?
RECORDING, IN A DISTRIBUTED LEDGER ASSOCIATED WITH THE &

FACTORING LOAN, AT LEAST ONE OF THE QUTCOME AND THE
NEGOTIATION EVENT ASSOCIATED WITH THE FACTORING LOAN

FIG. 90
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9200
N 9201

COLLECTING INFORMATION ABOUT ENTITIES INVOLVED
[N A SET OF MORTGAGE LOAN ACTIVITIES AND
A TRAINING SET OF INTERACTIONS BETWEEN ENTITIES
FOR A SET OF MORTGAGE LOAN TRANSACTIONS

¥ 9202

CLASSIFYING THE ENTITIES INVOLVED IN THE SET OF MORTGAGE LOAN
ACTIVITIES BASED AT LEAST IN PART ON THE TRAINING SET OF INTERACTIONS

¥ /‘9203

BROKERING A MORTGAGE LOAN BASED AT LEAST IN PART ON AT LEAST ONE OF
THE SET OF MORTGAGE LOAN ACTIVITIES AND THE TRAINING SET OF INTERACTIONS

¥ If’"9204
DETERMINING COMPLETION OF A NEGOTIATION OF THE MORTGAGE LOAN E

[} f"‘gx?géw

MODIFYING A SMART FACTORING LOAN CONTRACT
BASED ON AN OQUTCOME OF THE NEGOTIATION

¥ {”9206

DETERMINING AT LEAST ONE OF AN QUTCOME AND A NEGOTIATION
EVENT ASSOCIATED WITH THE NEGOTIATION OF THE MORTGAGE LOAN

¥ 8207

RECORDING, IN A DISTRIBUTED LEDGER ASSQCIATED WiTH TH
MORTGAGE LOAN, AT LEAST ONE OF THE OUTCOME AND THE
NEGOTIATION EVENT ASSOCIATED WITH THE MORTGAGE LOAN

FiG. 92
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73/89

9401

COLLECTING INFORMATION ABOUT ENTITIES INVOLVED IN A SET OF DEBT TRANSACTIONS, TRAINING DATA
SET OF QUTCOMES RELATED TG THE ENTITIES, AND A TRAINING SET OF DEBT MANAGEMENT ACTIVITIES

k

§

9402

CLASSIFYING A CONDITION OF AT LEAST
LEAST IN PART THE TRAINING DATA SET O

ONE ENTITY OF THE ENTITIES BASED AT
FOUTCOMES RELATED TO THE ENTITIES

5

1

9403

MANAGING A AN ACTION RELATED TO A DEBT BASED AT LEASTIN |

PART ON THE TRAINING SET OF DEBT MANAGEMENT ACTIVITIES |
.3 9404
RECEIVING INFORMATION FROM A SET OF SENSORS POSITIONED ON AT LEAST ONE ASSET §
¥ 9405

15 PROVIDED VIA A SECURE ACCESS CONT

STORING THE INFORMATION iN A BLOCKCHAIN, WHEREIN AGCESS TO THE BLOCKCHAIN §

TRANSACTION INVOLVING THE AT LEAST ONE ASSET FROM THE SET OF ASSETS

ROL INTERFACE FOR A PARTY FOR A DERT

i

9406

4

PROCESSING EVENTS RELEVANT TO AT

AND AN OWNERSHIP OF AT LEAST ONE ASSET OF THE SET OF ASSETS

LEAST ONE OF A VALUE, A CONDITION,

K

r 9407

PROCESSING A SET OF ACTIONS RELATED TOAD

T TRANSACTION TO WHICH THE ASSET |8 RELATED

9408

RECEIVING INTERACTIONS FRGM

AT LEAST ONE OF THE ENTITIES g

k

9409

4

MONITORING AND REPORTING MAR

TG AVALUE OF A OF AT LEAST ONE ASSET OF A SET OF ASSETS

KETPLACE INFORMATION RELEVANT

5

V

9410

CONSTRUCTING USING A SIMILARITY CLUSTERI

ASSETS A SET OF SIMILAR ITEMS FOR VALUING AT LEAST ONE ASSET FROM THE SET OF ASSETS

NG ALGORITHM BASED ON ATTRIBUTES OF THE

3

, 9411

MANAGING A SMART CONTRA

CT FOR A DEBT TRANSACTION E

9412

y

k

ESTABLISHING A SET OF TERMS AND CONDITIONS FOR THE SMART CONTRACT FOR THE DEBT TRANSACTION E

FiG. 94
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COLLECTING INFORMATION ABOUT ENTITIES INVOLVED IN A SET OF BOND TRANSACTIONS ¢

TOF BONDS AND ATR

FASE

{ING DATA SET OF QUTCOMES RE

-0 TO THE ENTI

-5

9602

3

CLASSIFVING A CONDITION OF A SET
INFORMATION AND A MODEL, WHEREIN THE MODEL IS TRAINED USING

OF ISSUERS USING THE COLLECTED §

9603

y

PROCESSING EVENTS RELEVANT TO AT

AND AN OWNERSHIP OF AT LEAST ONE ASSET OF THE SET OF ASSETS

LEAST ONE OF A VALUE, A CONDITION,

k

9604

1

k:

PERFORMING AN ACTION RELATED TO A DEBT TRANSACTION TO WHICH THE ASSET iS RELATED §

j

9605

MANAGING AN ACTION RELATED

IN PART A TRAINING SET OF BOND MANAGEMENT ACTIVITIES

TO THE BOND BASED AT LEAST

:

9606

y

MONITORING AND REPORTING ON MA

TO AVALUE OF AT LEAST ONE OF THE ISGUER AND A SET OF ASSETS

RKETPLACE INFORMATION RELEVANT

L

9607

y

MANAGING A SMART CONTRACT FOR A BOND TRANSACTION ;

k:

9608

y

DETERMINING TERMS AND CONDITIONS FOR THE SMART CONTRACT FOR AT LEAST ONE BOND E
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COLLECT SOCIAL NETWORK INFORMATION ABOUT AT LEAST ONE ENTITY INVOLVED
IN AT LEAST ONE TRANSACTION COMPRISING AT LEAST ONE BOND

9804~

¥
CLASSIFY A CONDITION OF THE AT LEAST ONE ENTITY IN
ACCORDANGE WiTH A MODEL AND BASED ON THE SOCIAL NETWORK
INFORMATION, WHEREIN THE MODEL IS TRAINED USING A TRAINING DATA  §
SET OF A PLURALITY OF OUTCOMES RELATED TG THE AT LEAST ONE ENTITY

9806~ .

MANAGE AN ACTION RELATED TO THE AT LEAST ONE BOND
RESPONSE 7O THE CLASSIFED CONDITION OF THE AT LEAST ONE

9808~

PROCESS AN EVENT RELEVANT TO AT LEAST ONE OF A VALUE,
A CONDITION AND AN OWNERSHIP OF AT LEAST ONE ASSET

9810~
UNDERTAKE AN ACTION RELATED TO THE AT LEAST s

¥

ONE TRANSACTION IN RESPONSE TO THE EVENT

9812~

TRAIN AN AUTOMATED BOND MANAGEMENT CIRCUIT
ON A TRAINING SET OF A PLURALITY OF BOND
MANAGEMENT ACTIVITIES TG MANAGE AN ACTION
RELATED TC THE AT LEAST ONE BOND, WHEREIN
MANAGING THE ACTION COMPRISES OPERATING
THE AUTOMATED BOND MANAGEMENT CIRCUNT

¥

9874~ i

MONITOR AND REPORT ON MARKETPLACE INFORMATION RELEVANT T0 A VALUE
OF AT LEAST ONE OF A BOND ISSUER, THE AT LEAST ONE BOND, AND AN ASSET
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10002~

COLLECT INTERNET OF THINGS INFORMATION ABOUT AT LEAST ONE ENTITY
INVOLVED IN AT LEAST ONE TRANSACTION COMPRISING AT LEAST ONE BONC

10004~

¥

CLASSIFY A CONDITION OF THE AT LEAST ONE ENTITY IN ACCORDANCE
WITH A MODEL AND BASED ON THE INTERNET OF THINGS INFORMATION,
HEREIN THE MODEL 15 TRAINED USING A TRAINING DATA SET OF A
PLURALITY OF QUTCOMES RELATED TO THE AT LEAST ONE ENTITY

10006~

¥

UNDERTAKE AN ACTION RELATED 70O THE AT LEAST ONE TRANSACTION
IN RESPONSE TO THE CLASSIHED CONDITION OF THE

10008~

PROCESS AN EVENT RELEVANT TO AT LEAST ONE OF A VALUE
A CONDITION AND AN OWNERSHIP OF AT LEAST ONE A

10070~

SSET

DM

¥

UNDERTAKE AN ACTION R
ONE TRANSACTION IN R

ELATED TO THE AT LEA
ESPONSE TO THE EVENT

10012~

¥
TRAIN AN AUTOMATED BOND MANAGEMENT CIRCUIT ON A TRAINING

SET OF A PLURALITY OF BOND MANAGEMENT ACTIVITIES TO MANAGE Al
ACTION RELATED TO THE AT L

LEAST ONE BOND

10014~
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MONITOR AND REPORT ON MARKETPLACE INFORMATION
RELEVANT T A VALUE OF AT LEAST ONE OF A BOND ISSUER,
THE AT LEAST ONE BOND, AND AN ASSET
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COLLECTING INFORMATION ABOUT AT LEAST ONE ENTITY §

INVOLVED IN AT LEAST ONE SUBSIDIZED LOAN TRANSACTION

' 10204

CLASSIFYING AT LEAST ONE PARAMETER OF AT LEAST ONE SUBSIDIZED LOAN 2
INVOLVED IN THE AT LEAST ONE SUBSIDIZED LOAN TRANSACTION BASED ON £
THE INFORMATION USING A MODEL TRAINED ON A TRAINING DATA SETOF A
PLURALITY OF OUTCOMES RELATED 7O THE AT LEAST ONE SUBSIDIZED LOAN &

¥ 7 10208
AUTOMATICALLY MODIFYING A TERMS AND CONDITIONS OF THE AT E

LEAST ONE SUBSITHZED LOAN BASED ON THE CLASSIFIED PARAMETER

; 10210

FROCESSING AT LEAST ONE EVENT RELEVANT TO AT LEAST ONE OF A
VALUE, A CONDITION AND AN OWNERSHIP OF THE AT LEAST ONE ASSET
RELATED TO THE AT LEAST ONE SUBSIDIZED LOAN AND
UNDERTAKING AN ACTION RELATED TO THE AT LEAST ONE SUBSIDIZED
LOAN TRANSACTION TO WHICH THE AT LEAST ONE ASSET IS RELATED

: 10212

RECORDING THE MODIFIED SET OF TERMS AND CONDITIONS FOR
THE AT LEAST ONE SUBSIDIZED LOAN IN A DISTRIBUTED LEDGER

i (10214

MONITORING AND REPORTING ON MARKETPLACE INFORMATION RELEVANT TO A VALUE OF AT &
LEAST ONE OF AN ISSUER, THE AT LEAST ONE SUBSIDIZED LOAN, AND AT LEAST ONE ASSET
RELATED TC THE AT LEAST ONE SUBSIDIZED LOAN
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COLLECTING SOCIAL NETWORK INFORMATION ABOUT AT LEAST ONE
ENTITY INVOLVED IN AT LEAST ONE SUBSIDIZED LOAN TRANSACTION

' 10404

CLASSIFYING AT LEAST ONE PARAMETER OF AT LEAST ONE SUBSIDIZED LOAN 2
INVOLVED IN THE AT LEAST ONE SUBSIDIZED LOAN TRANSACTION BASED ON £

THE SOCIAL NETWORK INFORMATION USING A MODEL TRAINED ON A TRAININ
DATA SET OF OUTCOMES RELATED TO THE AT LEAST ONE SUBSIDIZED LOAN §

¥ 7 10408
AUTOMATICALLY MODIFY A TERMS AND CONDITION OF THE AT LEAST ONE E

SUBSIHZED LOAN BASED ON THE CLASSIFED AT LEAST ONE PARAMETER

; 10410

PROCESSING AT LEAST ONE EVENT RELEVANT TO AT LEAST ONE OF A
VALUE, A CONDITION AND AN OWNERSHIP OF THE AT LEAST ONE ASSET
OR UNDERTAKING AN ACTION RELATED TO THE AT LEAST ONE SUBSIDIZED §
LOAN TRANSACTION TO WHICH THE AT LEAST ONE ASSET IS RELATED  §

' 10412

RECORDING THE MODIFIED SET OF TERMS AND CONDITIONS FOR
THE AT LEAST ONE SUBSIDIZED LOAN IN A DISTRIBUTED LEDGER

q 10414

MONITORING AND REPQRTING ON MARKETPLACE INFORMATION RELEVANT TO A VALUE OF AT
LEAST ONE OF AN ISSUER, THE AT LEAST ONE SUBSIDIZED LOAN, OR AT LEAST ONE ASSET
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N 10602

COLLECTING INFORMATION RELATED TO A SET OF ENTITIES
INVOLVED IN A SET OF SUBSIDIZED LOAN TRANSACTIONS

¥ /" 706&4

CLASSIFYING A SET OF PARAMETERS OF THE SET OF SUBSIDIZED LOANS INVOLVED
IN THE TRANSACTIONS BASED ON AN ARTIFICIAL INTELLIGENCE SERVICE, A MODEL,
AND INFORMATION FROM A CROWDSOURGING SERVICE, WHEREIN THE MODELIS ¢
TRAINED USING A TRAINING DATA SET OF OUTCOMES RELATED T0 SUBSIDIZED LOANS |

¥ s 10608
MODIFYING TERMS AND CONDITIONS OF A SUBSIDIZED E

LOAN BASED ON THE CLASSIFIED SET OF PARAMETERS

¥ {"?Qﬁ?g

THE SET OF ENTITIES INCLUDES ENTITIES SELECTED FROM AMONG A
SET OF SUBSIDIZED LOANS, A SET OF PARTIES, ASET OF SUBGIDIES,
A SET OF GUARANTORS,A SET OF SUBSIDIZING PARTIES,

AND A SET OF COLLATERAL.

¥ 7 ?0672

THE SET OF ENTITIES COMPRISE A SET OF SUBSIDIZING PARTIES AND EACH PARTY
OF THE SET (F SUBSIDIZING PARTIES INCLUDES AT LEAST ONE OF A MUNICIPALITY,

A CORPORATION, A CONTRACTOR, A GOVERNMENT ENTITY, A NON-GOVERNMENTAL
ENTITY, AND A NON-PROHT ENTITY

| 10614

THE SET OF SUBSIDIZED LOANS INCLUDES AT LEAST ONE OF A MUNICIPAL B

SUBSIDIZED LOAN, A GOVERNMENT SUBSIDIZED LOAN, A STUDENT LOAN, AN
ASSET-BACKED SUBSIDIZED LOAN, AND A CGRPORATE SUBSIDIZED LOAN &

¥ f‘"?@ﬁ?g

THE SUBSIDIZED LOAN 13 A STUDENT LOAN AND THE CLASSIFYING IS BASED
ON AT LEAST ONE OF THE PROGRESS OF A STUDENT TOWARD A DEGREE, T
PARTICIPATION OF A STUDENT IN A NON-PROFT ACTIVITY, OR A PARTICIPATION

(F THE STUDENT IN A PUBLIC INTEREST ACTVITY
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10800
N 10802

INTERPRETING A PLURALITY OF ASSETS CORRESPONDING TG A FINANCIAL
ENTITY CONFIGURED TO TAKE CUSTODY OF THE PLURALITY OF ASSETS

¥ s 106804

AUTHENTICATING A PLURALITY OF IDENTIFIERS CORRESPONDING TO ACTIONABLE ¢

ENTITIES ENTITLED TO TAKE ACTION WITH RESPECT TO THE PLURALITY OF ASSETS,
WHEREIN HE PLURALITY OF IDENTIFIERS COMPRISES AT LEAST ONE CREDENTIAL

¥ I j@‘?ﬁ@

STORING A PLURALITY OF ASSET CONTROL FEATURES IN A BLOCKCHAIN STRUCTURE, WHEREIN
THE BLOCKCHAIN STRUCTURE COMPRISES A DISTRIBUTED LEDGER CONFIGURATION

¥ 7~ ?08?0

COMMUNICATING THE INTERPRETED PLURALITY OF ASSETS AND AUTHENTICATED |

PLURALITY OF IDENTIFIERS FOR STORAGE IN THE BLOCKCHAIN STRUCTURE

AS ASSET CONTROL FEATURES, WHEREIN THE ASSET CONTROL FEATURES ARE
RECORDED IN THE DISTRIBUTED LEDGER CONFIGURATION AS ASSET EVENTS

10812

A
MONITORING AT LEAST ONE OF THE INTERPRETATION OF THE PLURALITY OF ASSETS,
AUTHENTICATION OF THE PLURALITY OF IDENTIFIERS, AND THE RECORDING OF ASSET EVENT

, 10814

MANAGING THE CUSTODY OF THE PLURALITY OF ASSETS, WHEREIN AT LEAST ONE §

ASSET EVENT RELATED TO THE PLURALITY OF ASSETS 15 BASED ON A PLURALITY

OF TERMS AND CONDITIONS EMBODIED IN A SMART CONTRACT CONFIGURATION
AND BASED ON DATA COLLECTED BY THE DATA COLLECTION SERVICE CIRCUIT

¥ 7 10818
SHARING AND DISTRIBUTING THE ASSET EVENTS WITH THE PLURALITY OF ACTIONABLE ENTITIES E

' 10820

TION DATA IN THE BLOCKCHAIN STRUCTURE §
ONS BETWEEN A §

STORING ASSET TRANSAC
BASED ON INTERAC
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11002

STORING A PLURALITY OF LENDING AGREEMENT DATA COMPRISING AT LEAST ONE LENDING
AGREEMENT, WHEREIN THE AT LEAST ONE LENDING AGREEMENT COMPRISES A LENDING

CONDITION DATA, THE LENDING CONDITION DATA COMPRISING A TERMS AND CONDITION DATA
(F THE AT LEAST ONE LENDING AGREEMENT RELATED TO A FORECLOSURE CONDITION ON
AT LEAST ONE ASSET THAT PROVIDES A COLLATERAL CONDITION RELATED TO A COLLATERAL
ASSET FOR SECURING A REPAYMENT OBLIGATION OF THE AT LEAST ONE LENDING AGREEMENT

5

i

MONITORING THE LENDING CONDITION DATA AND 70O DETECT A DEFAUL
CONDITION BASED ON A CHANGE TO THE LENDHNG CONDITION DATA

11004

k

11008

3

INTERPRETING THE DEFAULT CONDITION i

%

11010

¥

COMMUNICATING A DEFAULT COND

FORECLOSURE PROCEDURE BASED ON THE COLLATERAL CONDITION

{TION INDICATION THAT INITIATES A

5

~11012

3

SMART LOCK AND A SMART CONTAIN

DEFAULT CONDITION INDICATION IS COMMUNICATED TO AT LEAST ONE OF A

ER TO LOCK THE COLLATERAL ASSET

k

11014

y

ASSET ON A PUBLIC AUCTION SITE, CONFIG

DRONE TO TRANSPORT THE COLLATERAL ASS

nner

TRACKING PROCE

FORECLOSURE PROCEDURE CONFIGURES AND INITIATES A LISTING OF THE COLLATERAL
INSTRUCTIONS FOR THE COLLATERAL ASSET,

A ROBOTIC DEVICE TO TRANSPORT THE COLLATERAL ASSET, INITIATES A PROCESS FOR
AUTOMATICALLY SUBSTITUTING A SET OF SUBSTITUTE COLLATERAL, INITIATES A COLLATERAL

MESSAGE TO A BORROWER INITIATING A NEGOTIATION REGARDING THE FORECLOSURE

URES AND DELIVERS A SET OF TRANSPORT
CONHGURES A SET OF INSTRUCTIONS FOR A
ET, CONFIGURES A SET OF INSTRUCTIONS FOR

%

11018

¥

NEGOTIATION 15 MANAGED BY A ROBOTIC PROCESS AUTOMATION SYSTEM
TRAINED ON A TRAINING SET OF FORECLOSURE NEGOTIATIONS

5

3

PROVIDING COMMUNICATIONS FCR
COMMUNICATING ARE T

FIG.

HROUGH AN APPLICATION PROGRAMMING INTERFACE {AP])

11020
MONITORING, INTERPRETING, AND .
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