CLDR - Person Name
Validation

Hello,
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Problem

CLDR Person Name

o — Name formatting

;L —> But no name validation

* given: Jane given: Jane

' surname: Doe surname: Ddd660d0&

' | VS. |

. given: B% given: Bf<<

v surname: = If surname: = %5

'
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Solution - validation
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—> Simple validation
— Different levels for different scenarios
—> Customizable to adapt to specific needs
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—> Close to “normal” expectations by language
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Solution - getting there

Name data analysis

Existing software application practices
Research on name characteristics
Modern naming practices

Regulatory constraints

CLDR contributor feedback
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Validation levels

VRN

Strict
Customized
Lenient
Minimal
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Strict Validation

Expectations for names in a locale
People move and keep names

Validate for “affinity groups” of locales
— 1C: most major languages

— DDL: Digitally Disadvantaged Languages
Examples

— T1C Latin

— Han | Japanese

— Cyrillic | Greek | Arabic | Hebrew

— Thai | Devanagari | Tamil | ...

— DDL

— Union of TC + DDL language validation attributes
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Tailored Validation
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—> Customized by client
— Specific set of characters
— Specific set of punctuation
— Possible length requirements

— Example scenarios
— Passports
— Government registries
- e.g. UK Deed Poll (allowed characters, punctuation, length)
- e.g. US naming laws (no diacritics in California)
- e.g. JP name registration (Jimmeiyo Kanji, katakana, punctuation)
— Compliance onboarding
- gpecific to contracted service requirements
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Lenient Validation

Used when more flexibility is required

— May need more than one script in entry field
= €.J.
given: "Hayao (B%)"
surname: “Miyazaki (= &)"
—> Allows
— All letters for all scripts
— Most punctuation - note: can allow “unsafe” sequences such as <script>
= No emoji

— But want to avoid confusables and obfuscation
— example rules
- Cannot mix scripts in one string of letters or “token” - “Aoe”
- Must have letters \p{Letter} in name fields
- Cannot be all punctuation
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Minimal Validation
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Bare bones validation.

Minimal validation

Valid Unicode

No control or formatting characters

Must have at least one letter in each populated field

“Invisible"” ZWSP and some RTL direction controls allowed in context
with certain scripts
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given: “Jane123 45"

surname: "Doeszasl"
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Assumptions
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Name data to be validated:

— All html/xml entities, NCRs resolved
—> Normalized to NFC

—> Data security to be done by the client

— UTR #36 Unicode Security Considerations
— OWASP (Open Worldwide Application Security Project)
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Normalization Forms
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e NFC - Composed form. Primary form used in analysis
e NFD - Decomposed form. Used is specific validation steps
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Strict
< S Customized
S X Lenient
< S Minimal

Name Fields votomy

given or surname v
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At least one primary name field must be populated
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given or surhame

If validating a stand-alone single string, it must not be
empty or null.

Client needs to set requirements if it needs specific
name field to be required.
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Valid Unicode, not invisible

All data must be valid, defined Unicode
No control characters  \p{Cc}
No “invisible" characters

specials, language tags, most format characters

Special cases allowed, by script

E.g. ideographic variation selectors, RTL

not empty

given or surname
valid Unicode
control characters
invisible characters

< S S S K Strict
< S X S A Customized

< 5 5 X A Lenient
< S X 5 L Minimal
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Analyze data by “Tokens”

A name field is broken into "tokens"
UAX #29 - Unicode Text Segmentation

— Groups of letters and non-letters
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Example: “Miyazaki (Zi&)" = “Miyazakil |(= IFf)

2 letter group tokens, 3 non-letter tokens

Example: “van O'Leary” = “van, |O’Leary| !

2 letter tokens, 1 non-letter (apostrophe recognized)
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Names have letters

At least one token in each field must be letters

““\p{Letter}+$"

OK: “Jane Doe" | "sSewa" | "Ox—r K"

Not OK: “s:, =" | "@@@@" | ve= o=

not empty

given or surname

valid Unicode

control characters
invisible characters

one token must be letters

SN SN SN SN S X Strict

< X S 5 S X Customized

< S 5 5 X AL Lenient
< S X 5 X X Minimal
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Non-spacing letters -

given or surname
valid Unicode

Non-spacing letters must be appropriate for I
surrounding script invisible characters

one token must be letters
non-spacing characters

® o o
< 4 4 & & & X Strict
N S 5 S 5 5 X Customized

N N X X X X A Lenient
N SN 5N 5 X X X Minimal

e CJK variation selectors
e RTL script - formatters
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Repeating Non-Letters

Except for opening and closing punctuation “(([[{{}}]]))",
you should (usually) not see repeating non-letters.

\p{P}-\p{Po}\p{Pe}

Language data:

- maxldenticalNonLetters { count }
- maxRepeatingNonLetters { count }
- allowedRepeatingNonLetters { set }

(not checked for minimal validation)

not empty

given or surname

valid Unicode

control characters
invisible characters

one token must be letters
non-spacing characters
repeating non-letters

S N T S S T

N SN X S 5 5 X X Customized

4N N X 5 5 X X A Lenient
N SN X 5N X X X Minimal
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Punctuation ot ampty

given or surname
valid Unicode

—> Non-letter punctuation at beginning or end of field o oo
—> Balanced start \p{Ps} and end \p{Pe} punctuation invisible characters

one token must be letters

® o
N SN 5N 5 X X X Minimal

non-spacing characters
repeating non-letters
punctuation placement

OK: "Miyazaki (E-m%:{)n | “Mhd." | "ThOS., ESC]." balanced punctuation

4 4 4 5 45X 45 4 % %5 X Customized

T N N N N N N (g e 4
N N SN S SN S X X XN AN Lenient

X
=
i
A

G

v

Not OK: " Miyazaki ) = I ("
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Combining Marks o=
notempty v v Vv V¥
© givenorsurname v Vv YV ¥
H valid Unicode v v v ¥
x Normallze tO NFD control characters v v Vv ¥
invisible characters v v v ¥
8 — No combining mark by itself one token must be letters v v v v
. . . non-spacing characters v v Vv V¥
. —> No combining mark after non-letters repeating non-letters v v v
: . u:..'._. n e 7] punctuation placement v v ¥
NOt OK abC | O' Leary balanced punctuation v v ¥
2 — No repeating identical comblnmg marks epeating somningmenks ¥ & ¥
g = €.g. two acute accents in a row :
Source NFD
S : S0
1E69 0073 0323 0307
maxContiguousCombiningMarks d * des
1E0B 0323 0064 oa;a 0307
0071 0307 0323 0071 0323 0307




Combining Marks

Abugida script-languages have many combining marks

(Mymr, Tibet, Deva, ...)
Tibetan: HAKSHMALAWARAYAM

C) OF67 TIBETAN LETTER HA

DevanaglrL : ”'] OF90 TIBETAN SUBJOINED LETTER KA
091B DEVANAGARI LETTER CHA .} OFB5 TIBETAN SUBJOINED LETTER SSA

094B DEVANAGARI VOWEL SIGN O OFA8 TIBETAN SUBJOINED LETTER MA

0921 DEVANAGARI LETTER DDA OFB3 TIBETAN SUBJOINED LETTER LA

093C DEVANAGARI SIGN NUKTA OFBA TIBETAN SUBJOINED LETTER FIXED-FORM WA

094B DEVANAGARI VOWEL SIGN O OFBC TIBETAN SUBJOINED LETTER FIXED-FORM RA

0902 DEVANAGARI SIGN ANUSVARA OFBB TIBETAN SUBJOINED LETTER FIXED-FORM YA

EHIREE
Oe B0 WG BO BO A P

OF82 TIBETAN SIGN NYI ZLA NAA DA lN
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Repeating Letters —

given or surname
valid Unicode
control characters

® o

Strip out accents after NFD

invisible characters
one token must be letters

N SN 5N 5 X X X Minimal

non-spacing characters

AN 2 A se ™ n 1" n repeating non-letters
Jaaaaanne"” - “"Jaaaaanne S
balanced punctuation

repeating combining marks

repeating letters

X
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S
A 4N XA S 4N 48X 45N 4 8N KN 4N K Customized

N N T T N N Y re 1=
4 44444 4N N4 AN A Lenient

v

maxRepeatingBasel etters { count }
allowedRepeatingBasel etters { array }

OK: "Grossschadel”
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One script per token N

given or surname

Letter tokens must be in one script i e
control characters

invisible characters

one token must be letters

N SN 5N 5 X X X Minimal

non-spacing characters

. 1l . e fr=m n repeating non-letters

O K M Iya Za kl ( E mﬁ) punctuation placement
balanced punctuation

repeating combining marks

repeating letters

A 4N XA S 4N 4 45N 4 4N KN S K Customized

S T T N N N N N Yt [
444444 4AN 4N 4N 4N 4N 4N XA Lenient

one script per token

not OK: "Gal7aGadotnima” (one token)

UNICODE




Exemplar Characters

¢

CLDR Exemplar sets of characters used for writing a language
& — Letters

.

5 en: abcdefghijklmnopqrstuvwxyz adaaaazc

o &é881177R066 GoUGNIYaE e87% 66 Wl

™

......

fr: abcdefghijklmnopgrstuvwxyzaddaaaec
eéééiiiinodoooguuliya cé 1 ij crsf U

v

— Punctuation
— eg.uen: [I"F & N()*,-./ ;2@ [ ]S R BN = WU
= eqg.fri[!"# & (O*,-./ ;2@ [ 1 8§ &«» - - — — 7 ™ it ]
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Exemplar affinity sets

Union of exemplar letters and punctuation

— related languages
—> use same script

TC: All Latn “modern” languages:
\p{exemplar=/"(az|ca|cs|da|de|es|filfil|fr|nr|hulis|it|It| lv|ms|nl|no|pt|ro| sk]|sI
|sv|tr|pl|cy|ga|bs|et|tk|id|vi|uz|en|gl|sw|af|eu|nn|soljv|sq|zu)$/}

u[az
IKilltAn 6 frs’s

v v v

35300688888i0000

A AT e v 2 NARRAISY

O> Cl
O Ci
O». Co
On &1
O
(@}
Q
Qv
Qe
Q
-
(el
s
(il
(@]
(e}
ey
<
<
<.
=

not empty

given or surname

valid Unicode

control characters
invisible characters

one token must be letters
non-spacing characters
repeating non-letters
punctuation placement
balanced punctuation
repeating combining marks
repeating letters

one script per token
character Affinity Sets

All Cyrl:

N I N N N I N YT T

<

A 4N XA X 4N 4 45N 48 4N KN 4N K Customized

444444 4AN 4N 4NN 4N 4N A Lenient

“['a-ae-kyuLrrkHyyhae]”

N SN X 5 X X X Minimal
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Exemplar tailored sets -

given or surname
valid Unicode
control characters
invisible characters
"[ a-Z ] " one token must be letters
non-spacing characters

® o

en-Latn-US-x-California:

N SN 5N 5 X X X Minimal

repeating non-letters
punctuation placement
balanced punctuation

X
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A 4N XA S 4N 4N 45N 48X 4N KN 4N K Customized

N S N e I S Gy Y T T

444444 4AN 4N 4NN 4N 4N A Lenient

o™ en_Latn_GB_X_Deed DO” repeating combining marks
> repeating letters
" ] A 2 A o~ e O N s A s N s ~ N s A e e N one script per token
[a-z'adddadaaaxceééeliiitonoddéodeuu character Affinity Sets v
v ~ v - v oA v e 1 ~=u s e customizable Sets v

~ ~ 4 . v
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What we are not doing

® ¢ o

e No vowels check?

o "Twm”, “Tylhr", "Ng"

o 'y 'R 'wW'r! ) act as vowels in some language
e Single letter check?

o "Malcom X"

o "Harry S Truman”

o "Karen O"
e Offensive terms

o Language dependent

o May be real names in some locales

e Statistical name pattern / gibberish checks?
o Requires in-depth analysis
o Large data requirement or remote service
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Next steps

Complete proposal

Data structure definition
Prototype

Review, feedback
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Thank you

0

U+2602 U+4E2A U+1F60C

€ @ 0

U+03B5 U+3007 U+267A

[

U+3010

U+260E

P

U+03A8

4

U+03B6

%

U+30B7

—\

-

U+30C7

-

o

U+063A

<

U+304F

*

U+30E1

Y

U+1F47D

U+30DF

(3

U+0D26
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Thank you to our
Organizational Members
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Thank you to our Industry and Media
Partners
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