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RegexMatcher
eepind Uses regex to find
Descnplioh  qpvivies in the sentence.
sentence
Input janguage
Output matched entities )
s 604
ConfidenceCaloulator

Compute the probability

Descriptien e o o entities by applying rules
matched entities
Faput janguage
Dutput analysis map
Do
) ' 8
TagMatcher
Uses the previous entities and
Deseription merges them together to create
compound entities.
sentence
fnput analysis map
language
Quiput merge entities map
on ! — 0%
S Salector
Uses the probability of the
Description entities {o remove overlaps
and select the mest probable enes.
X merge entifies map
Input janguage
(helput most probable entities
O
¥ I 6

Transformer
Some tags are temporary
Description This step remove them or
transform them to a final tag

most probable entities

Input lapguage
Outpul muost probable enfities translormed _______.——1 8\ L)
y ¥ (“
¥ ~81 1 [Encoder

Masker .. Encodes all elements in the input

This step takes the sentence and Description generate a JSON as outpul.
Description replace all the finad detected sentence

entities from the sentence. Input matched entities

senence most probable entities transformed
Input most probabie entitios masked sentence
Catput masked sentence Qutput JSON for AP

g

FIG. 8
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"rame": "DATHENA Cash Account™,
Tregex":

71 {2} [A-Z])\AD"

"hame': "DATHENA Portfolic I4®,

"regex": MAB (71 (0.ONA) 131 [=AN AN NN

733 {21 (\NNA) {61 . (NEY T4 1) N\DT

"rame”: "DATHENA Custody Account®,

"regex": AL (21) (0 (A {33 I3V AN NN

911 [0-91) ) \\b"

"name":

M\D (21 (0 (AN} {33 [-AV AN AN 1* ([0-9R-71) {2} (\\d) {6}. ([0-9A-

1*(EOW9A_

1*([0-9A-2]) {2} (\\d) {6}. (IA-2] [0~

"DATHENA Client Relationship™,
"regex”: P\A\D (213 (0 ANE) {3 [NV

T* ({0-9A-21) {2} (\\d) {6F)\\R"

FIG. 9

Too

WordWithIndex (I,Range 0 to 1)
WordWithIndex (Mr,Range 5 to

->
-

WordWithIndex (Tree,Range 9 to 13} =->
WordWwithIndex (Mr,Range 5 to 7] -
WordWithIndex {Tree, Range 9 to 13 ->
WordWithindex (Tree,Range 9 to 13) -
WordWwithIndex {Tree, Range 9 Lo 13y ->
WordWithIndex (Mr,Range 5 to 73 -
WordWithIndex (I,Range 0 to 1) -
WordWithIndex {am, Range 2 to 4) >
WordiWithIndex (Mr, Range 5 to 7) ->
WordWithIndex (I am,Range 0 to 4} -2
WordWithIndex (I am,Range O to 4)  ->
WordWithindex (I am,Range 0 to 4y =>
WordWithIndex (I am,Range 0 to 4) —>
WwordWithiIndex (I,Range 0 to 1) -
WordWithIndex{am,Range 2 tc 4) ->
WordWithIndex (Mr.,Range 5 to 8) ->

WordWithIndex (Tree,Range 9 to 13) ->»

<proper noun>

<proper noun>

<proper noun>
<uppercase Ccompany_ name>
<uppercase company_name:
<first name>

<last name>

<title>

STOPWORD

STOPWORD

STOPWORD

HINT <PROPER_NOUN>

HINT <FIRST_NAME>

HINT <LAST_ NAME>

HINT <TITLE>

POS _PRP

POS_VBP

POS_NNP

POS_NNP

FIG. 10

[pOB
‘-_/——_‘
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WordWithIndex {I,Rangs 0 to 1) ~-» [<proper noun>, F0S PRP, STOFWORD]
WordWithIndex (Mr,Range 5 to 7} -> [<proper noun>,

<uppercase company name>, <title>, STOPWOQRD]

WordWithIndex(Tree,Range % to 13) -> [<proper noun>,

<uppercase company name>, <first name>, <last name>, POS NNF]

WordWithIndex (am, Range 2 to 4} —-> [STOPWORD, POS VBP]
WordWwithIndex{I am,Range 0 to 4) ~> [HINT <PROPER NOUN>,
HINT <FIRST NAME>, HINT <LAST NAME>, HINT <FTITLE>]
WordWithIndex {Mr.,Range 5 to 8} -> {POS NNP]

I o0
FIG. 11

WordWithIndex (I, Range 0 to 1) -> [[<proper noun>,
0.156000000000000033, [STOPWORD, 1.0}, [POS_PRP, 1.071]
WordWithIndex {(am, Range 2 to 4) —> [[BTOPWORD, 1.0], [POS VBP, 1.0]}

WordWithIndex {Tree,Range 8 to 12) -> [[<proper noun>, 0.81568000000000017,
[<uppercase_ company name>, 0.4399999¢998999995], [<first name>, 0.9475],
[<last name>, 0.9475], [POS NNP, 1.0]]

WordWithIndex {1 am,Range 0 to 4y ->» [[HINT <PROPER NOUN>, 1.0,
[HINT_<FIRST NAME>, 1.0, [HINT <LAST NAME>, 1.0], [HINT <TITLE>, 1.0]]
WordWithIndex (Mr,Range 5 to 7) -> [[<preper noun>, (.51088],
[<uppercase_company name>, 0.132], [<title>, 0.925], [STOPWCORD, 1.07,

[POS NNP, 1.07]

200

FIG. 12 "
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WordWithIndex (I,Range 0 to 1)
0.15600000000000003}, [STOPWORD,
WordWithIndex (am, Range 2 to 4)
WordWithiIndex (Tree,Range 8§ to 12}
[<uppercase company_name>,
[<last name>, 0.9475], [POS NNP,
WordWithIndex{I am,Range 0 to 4)
(HINT <FIRST NAME>, 1.0],
WordWithIndex (Mr,Range 5 to 7}
[<uppercase company name>, 0.13Z2]
[POS_NNP, 1.01]

0.439999993%95999995],

[HINT <LAST NAME>,

-> [{<proper_noun>,
1.01, [POS_PRP, 1.01]
-> [[STOPWORD, 1.0],
-> [[<proper nocun>,

1.0]]

-> [[HINT <PROPER_NOUNZ>,
1.01,
-> [[<proper_ noun>,
y [<titie>, 0.9251,

(POS_VEP,
0.81568000000000017,
[<first name>,

[HINT <TITLE>,
0.510887,
[STOPWORLD,

1.01]
06.94751,

1.01,
1.0]1}

1.01.

) 300

FIG. 134

WordWithIndex{I,Range 0 to 1)
WordWithIndex {am,Range 2 to 4)
WordWithIndex (T am,Range 0 to 4)
WordWithIndex (Mr,Range 5 to 7)

P
i
Pl
-2

[(WordWithiIndex (am, Range 2 to 4)]
[WordWithIndex (Mr,Range 5 to 7)]
[WordWithIndex (Mr,Range 5 to 7)1
[WordWithIndex {(Tree,Range 8 to 12)]

FIG.

330

13B

WordwithIndex (Mr Tree,Range 5 to 12} -> [<fullname>, 0.774325]
WordWithIndex (Mr Tree,Range 5 to 12) -> [<fullname>, ©.774325]
WordWithIndex(Mr Tree,Range 5 to 12} -> [<fullname>, 0.719%4]
WordWithIndex (Mr Tree,Range 5 to 12) -> [<title lastname>, 0.8919500000000C01]
WordWithIndex (Mr Tree,Range 5 to 12} =-> [<title lastname>, 0.946875]
WordWithindex (Mr Tree,Range 5 to 12) -> [<title lastname>, 0.946875]
WordWithIndex (Mr Tree,Range 5 to 12} -> [<company name>, 0.4049959%939993357]
O
|3k

FIG. 13C
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WordWithIndex (4587, Range 52 to 56} -> [PCS CD, 1.0%

WordWithIndex (Smith, Range 18 to 23) -> [<proper noun>, 0.63928],

[<uppercase company name>, 0.435939999939999995], {<first name>, 0.885],

[<last name>, 0.895], [PO5 NNP, 1.0]

WordWithIndex(is,Range 8 tc 10} —-> [STOPWORD, 1.01, [CITY, 1.0), [POS VBZ, 1.0]
WordWithIndex (number, Range 37 to 43) -> [STOPWORD, 1.0], [HINT <PHONE NO>,
1.01, [HINT <CREDIT CARD>, 1.0], [HINT <CREDIT_CARD>, 1.0},

[HINTW<CREDIT7CARD>, 1.01, [HINT~<CREDIT_CARD>, 1.0}, {HINT <CREDIT CARD>,
1.0), [HINT <CREDIT CARD>, 1.0], {HINT <CREDIT CARD>, 1.0],

[HINT <CREDIT CARD>, 1.0], [HINT <CREDIT CARD>, 1.0]1, [HINT <CREDIT CARD:>,
1.01, [HINT <CREDIT CARD>, 1.0], [HINT <CREDIT CARD>, 1.0},
EHINT_<CREDIT__CARD>, 1.01, [HINT7<CREDITWCARD>, 1.071, [HINT_(CREDIT_CARD>, 1.0]
HINT <CREDIT CARD>, 1.01, {HINT_<CREDIT_CARD>, 1.07, [HINT_(CREDIT_CARD>, 1.073,
[HINT <CREDTT CARD>, 1.0}, [HINT <CREDIT CARD>, 1.0], [HINT <CREDIT CARD>,
1.0], [HINT <CREDIT CARD>, 1.0], [BINT <CREDIT CARD>, 1.0]1, [HINT <PHCNE NO>,
1.0], [HINT <PHONE NO>, 1.0}, [HINT <PHONE NO>, 1.0], [HINT_<PHONE NO>, 1.0],
(HINT <PHONE NO>, 1.0], [HINT <PHONE NO»>, 1.0}, [HINT <PHONE NO>, 1.0},

[POS NN, 1.0]

WordWithIndex (Davide Smith,Range 11 to 23] -> [<fullname>, 0.8282537,
[<fullname>», 0.9125], {<fullname>, 0.9125], [<fullname>, (0.82825], [<fullname>,
0.7447, [<fullname>, 0.82825], [<fullname>, (.9125], [<fullname>, 0.9125],
[<fullrame>, 0.82825], [<company name>, 0.5333333333333333]

WordWithIndex {phone, Range 31 to 36€) —-> [HINT <PHONE NO>, 1.0],

[HINT <PHONE NO>, 1.0], [HINT <PHONE WO>, 1.0], [HINT <PHONE NC>, 1.0],

[HINT <PHONE NO>, 1.0], [HINT <PHONE NO>, 1.0], {HINT <PHONE NC>, 1.0],

[HINT <PHONE NO>, 1.0], [POS NN, 1.0]

WordWithIndex (is,Range 44 to 46) -» [STOPWORD, 1.0], [CITY, 1.0}, [POS VBZ,
1.0}

WordWithIndex {My,Range 0 to 2} -> [<proper noun>, 0.15600000000000003],
[<uppercase_company name>, 0.09000000000000001}, {STCPWORD, 1.0], [PCS_PRPS,
1.0}

WordWithIndex (and, Range 24 to 27) -» [STOPWORD, 1.0], [POS_CC, 1.0]
WordWithIndex (Davide,Range 11 to 17) -> [<proper noun>, 0.6928],

[<uppercase company name>, 0.43929999995995995), [<first name>, 0.895],

{<last name>, 0.895], [POS_NNP, 1.0]

WordwWithindex (6741 4587,Range 47 to 56} -> [<phone no>, 0.7]

WordWwithiIndex {my,Range 28 to 30) -> [STOPWORD, 1.0}, [PCS_PRPS, 1.0]
WordWithIndex {(name,Range 3 to 7) -> [STCPWORD, 1.0], [HINT <PROPER NCUN>, 1.07,
[HINT <FTRST NAME>, 1.0], {(HINT <LAST NAME>, 1.0], [HINT <TITLE>, 1.0],

[POS NN, 1.0]

WordWwithindex({6741,Range 47 to 51} -> [P0C3 CD, 1.0}

FIG. 144
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WordWithIndex (Davide Smith,Range 11 to 23) -> [<fullname>, 0.8125]
WordWithIndex (6741 4587, ,Range 47 to 56) -> [<phone no>, 0.7]
WordWithTndex (Smith, Range 18 to 23} -> [<first name>, (.895]
WordWithIndex{Davide,Range 11 to 17} ~> [<first name>, 0.8393]

WordWithIndex (My,Range 0 to 2} ~> [<proper noun>, 0.15600000000000003]

FIG. 14B (420

WordWithIndex{Davide Smith,Range 11 to 23) -> [<fullname>, 0.9125]
WordWithIndex {6741 4587,Range 47 to 56) -> [<phone no>, 0.7]
WordWithIndex {(Smith, Range 18 to 23) -> [<first name>, 0.895]
WordWithlndex {Davide,Range 11 to 17) -> [<first name>, 0.895]

FIG. 14C |4 4O

WordWithIndex {Davide Smith,Range 11 to 23) -> 0.9542483660130718
WordWithIndex {6741 4587,Range 47 to 56) -> 0.73298429319371772
WordWithIndex {Smith,Range 18 to 23) -> 0.6090161610433796
WordWithIndex (Davide,Range 11 to 17} ->» €.6723906627314193

FIG. 14D Yo

WordWithIndex (6741 4587,Range 47 to 5S¢} -> [<phone no>, 0.7]
WordWithIndex (Davide Smith,Range 11 to 23} ->» [<fullname>, 0.9125}

FIG. 14E 250

150y~
C

George Street, Singapore.

\Tnput: Hello my name i1s John Smith and T work at Dathena located at 1st

L.Qutput: Hello my name is <fullname> and T work at <company name> located

(/ ak <address>.

57 FIG. 15 S0
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60~ | i True False
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prediction lboo {640
, outcome
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Confusion matrix German Special

Positive
ke
Y
i
g
€
a
Negative 1 35 30
- 100
- 50
w‘h?" Iy
Ak Ay
oo \3‘@01 Lﬁ.’?—
Ground-Truth
FIG. 194
Confusion matrix German without Special
|
500
Positive 111
400
T3
ot
L4
2 300
1)
a
200
Negative 72 17
- 100
o o
& &8 19850
Ground-Truth

FIG. 19B
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Confusion matrix English Special

Positive
Negative 1 2 12
- 100
& S
& & AO00
Ground-Truth
FIG. 204
Confusion matrix English without Special
700
Positive 149 €00
- 500
- 400
300
Negative 27 11 I 200
- 100
& o
& ol 50
o O v
*) Q‘Q’ Q\/____—

Ground-Truth

FIG. 20B
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