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Abstract—Motivated by applications in login challenge and
privacy protection, we consider the problem of large-scale con-
struction of realistic-looking names to serve as aliases for real
individuals. We seek these look-alike names to preserve name
characteristics like gender, ethnicity, and frequency of occurrence
while being unlinkable back to the source individual.

We introduce the technique of distributed name embeddings,
representing names in a high-dimensional space such that dis-
tance between name components reflects the degree of cultural
similarity between these strings. We present different approaches
to constructing name embeddings, and evaluate their cultural
coherence. We demonstrate that name embeddings strongly
encode gender and ethnicity, as well as name frequency.

I. INTRODUCTION

Names are important. The names that people carry with
them are arguably the strongest single facet of their identity.
Names convey cues to people’s gender, ethnicity, and family
history. Hyphenated last names suggest possible marital rela-
tionships. Names even encode information about age, as social
trends alter the popularity of given names.

That names serve as people’s primary societal identifier
gives them even more power. Privacy requirements often make
it undesirable or even illegal to publish people’s names without
their express permission. Yet there are often technical contexts
where we need names which can be shared to represent things:
to serve as placeholders in databases, demonstrations, and
scientific studies.

In this paper, we consider the problem of constructing
realistic-looking names on a large-scale to serve as aliases for
real individuals. The task here is more subtle than may appear
at first. We might consider randomly assigning names from
reference sources such as telephone books, but these are actual
names and hence violate privacy concerns. We might consider
generating names at random from component first/last name
parts. But these fake names will not respect gender, ethnicity,
and temporal biases: consider the implausibility of names like
“Wei Hernandez” or “Roberto Chen”. When replacing names
to anonymize a medical study, dissonance is created when
female names are replaced by male ones, and the names of
elderly patients aliased by newly coined names.

Our interest in generating look-alike names arose through a
computer security application: how might an email user who
lost their password be able to convince the account provider
of their identity as part of account recovery process, or as part
of the second-login challenge? We reasoned that the genuine
account holder should be able to distinguish the actual contacts
they have corresponded with from a background of imitation
names (Fig. 1). But this is only effective when the background

Fig. 1: Three contact list based challenges using the technique
proposed in this paper. In each challenge only one contact is
real.

names are culturally indistinguishable from the contacts, a
property which did not hold under naive name generation
methods. Otherwise, the correct answer might stand out and
hence be easily guessed by an attacker who tries to take control
of user accounts. For example, consider an example chal-
lenge question asked to a hypothetical user, wendy wong@,
given in Table I (left). If background names are generated
naively without preserving ethnic properties (right), guessing
the correct answer becomes much easier. However, when the
generated names preserve ethnic and cultural properties of the
real contacts that they replace (middle), the guessing task for
attacker remains hard, because the imitation names look very
similar to the real contacts.

TABLE I: A security challenge question: “pick someone you
contacted among the following”. Left: the contact list of a
hypothetical user wendy wong@. Middle: a replacement list
generated using the technique proposed in this paper (retaining
one real contact Charles Wan). Right: a naively generated
random replacement list.

Real Contacts Proposed Challenge Naive Challenge
Angela Chiang Amanda Hsu John Sander
Paresh Singh Nirav Sharma Steve Pignootti
Charles Wan Charles Wan Charles Wan
Yuda Lin Joko Yu Jeff Guibeaux
Lin Wong Hua Li Sam Khilkevich
Tony Kuang David Feng Mary Lopez
Hua Yim Jie Fung Ron Clemens

The major contributions of our work are:



• Generating realistic replacement names through name
embeddings – We propose a new technique of repre-
senting the semantics of first/last names through high-
dimensional distributed name embeddings. By training on
millions of email contact lists, our embeddings establish
cultural locality among first names, last names, and the
linkages between them, as illustrated by examples in Fig-
ure II. Through nearest neighbor analysis in embeddings
space, we can construct replacement aliases for any given
name which preserve this cultural locality.

• Gender, racial, and frequency preservation through name
embeddings – Through computational experiments in-
volving ground truth data from the U.S. Census and
Social Security Administration, we show that our name
embeddings preserve such properties as gender and racial
demographics for popular names and industrial sector for
corporate contacts. Even more surprisingly, our embed-
dings preserve frequency of occurrence, a property that
to the best of our knowledge has not been previously rec-
ognized in the distributed word embedding community.

• Establishment of ethnic/gender homophily in email cor-
respondence patterns – Through large-scale analysis of
contact lists, we establish that there is greater than
expected concentration of names of the same gender and
race for all major groupings under study.

II. BUILDING NAME EMBEDDINGS

A. Methodology

We seek to construct a list of background names that
looks very plausibly real, even though they are machine
generated. One way to create such a list is to start from
real contact names, and replace each one with a look-alike
names of the same gender, ethnicity and name frequency.
However this approach requires multiple complex components,
including reliable ethnicity and gender classifiers. Instead we
propose to do aways with these complex steps by deriving the
signals directly from a large amount of data, through name
embedding.

In our approach, each name, first or last, is embedded in
high dimensional space as a high dimensional vector using
word2vec [1]. Our hypothesis (verified in Section III-C) is
that people have a tendency to contact people of the same
ethnicity and gender. Consequently, when using the contact
lists of millions of users as a text corpus, the resulting
embedding of names would capture this tendency by placing
names of the same gender and ethnicity close-by in the high-
dimensional space. For each real name in the contact list, we
can then choose a name near it in the high dimensional space.
The resulting replacements should have good gender and
ethnicity similarity to the original names (Table I (middle)).
Furthermore, it turns out that in aggregate, the name frequency
of the look-alike names also resemble that of the real names
very well.

B. Data Sources and Preparation

In this section, we introduce the datasets that are used in
this study, as well as a detailed description about our data
preparation process.

Data Sources. Datasets employed in our work are:
• Contact Lists– This set of data, here after referred to as

the contact lists is a proprietary sample of contact lists
from 2 million distinct Yahoo email users. The length
of each contact list varies from 1 to 21, because longer
lists have been truncated. Names in each contact list are
ordered by contacting frequency/recency. A much larger
set of contacts for around 1 billion Yahoo users are
available to us and the results using this larger set is very
similar to those from the smaller set. Therefore in this
paper we present all our results based on the smaller set.
Each entry of a list is a full name but not necessarily a
human name. To preserve the privacy of users, the owner
associated with each contact list was not available in the
data.

• Census 1990 [2]– The Census 1990 dataset is a public
dataset from US Census website. It records the frequently
occurring surnames from US Census 1990. This dataset
contains 4,725 popular female names and 1,219 popular
male names.

• Census 2000 [3] – The Census 2000 dataset is another
public dataset from US Census website. It contains the
frequently occurring 151,672 surnames from US Census
2000. Associated with each name is a distribution over
six categories of races. The races are: White, Black,
Asian/Pacific Islander (API), American Indian/Alaskan
Native (AIAN), Two or more races (2PRACE), and
Hispanics. In this paper we refer to the races and ethnicity
interchangeably.

The ethnicity distributions of Census 2000 and Contact lists
data are given in Table III.

Data Preparation. The contact lists data records the social
interaction of email users. These contact lists include sub-
stantial noise in the name fields. Artifacts include omitted
names [4], sometimes marked by an arbitrary string like
“zzzzzzzz”, or names that are meaningful but clearly not hu-
man, like “Microsoft”, “Facebook”, and “GEICO”. Moreover,
many names in contact lists data are partial, with only the first
name or the last name present.

C. Word2vec Embeddings

The word2vec software [5] is an efficient tool to learn the
distributed representation of words for large text corpus. It
comes with two models: the Continuous Bag-of-Words model
(CBOW) and the Skip-Gram (SG) model. The CBOW model
predicts the current word based on the context while the Skip-
Gram model does the inverse and maximizes classification of
a word based on another word in the same context [6].

We start our analysis by using the cleaned contact lists
and the word2vec software [5]. Each contact list is treated
as a sentence, and together they form a text corpus. Unless
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Male names 1th NN 2nd NN 3rd NN 4th NN 5th NN Female names 1th NN 2nd NN 3rd NN 4th NN 5th NN
Andy Andrew Ben Chris Brian Steve Adrienne Allison Aimee Amber Debra Amy
Dario Pablo Santiago Federico Hernan Diego Aisha Aliyah Nadiyah Khadijah Akil Aliya
Elijah Isaiah Joshua Jeremiah Bryant Brandon Brianna Brittany Briana Samantha Jessica Christina
Felipe Rodrigo Rafael Eduardo Fernando Ricardo Candy Connie Becky Angie Cindy Christy
Heath Brent Chad Brad Brett Clint Chan Wong Poon Ho Wai Yip
Hilton Xooma Eccie Erau Plexus Gapbuster Cheyenne Destiny Madison Brittany Taylor Kayla
Isaac Samuel Israel Eli Esther Benjamin Dominque Renarda Lakenya Lakia Lashawna Shatara
Jamal Jameel Kareem Anmar Khalifa Nadiyah Ebonie Lakeshia Tomeka Ebony Latasha Shelonda
Lamar Terrell Derrick Eboni Tyree Willie Florida Fairfield Integrity Beacon Southside Missouri
Mohammad Shahed Mohmmad Ahmad Rifaat Farishta Gabriella Daniella Vanessa Marilisa Isabella Elisa
Moshe Yisroel Avraham Gitty Rivky Zahava Giovanna Giovanni Elisa Paola Giuliana Mariangela
Rocco Vito Salvatore Vincenza Pasquale Nunzio Han Jin Yong Sung Huan Teng
Salvatore Pasquale Nunzio Gennaro Vito Tommaso Kazuko Keisuke Junko Yumi Yuka Tomoko
Thanh Minh Thuy Thao Ngoc Khanh Keren Ranit Galit Haim Zeev Rochel

TABLE II: The five nearest neighbors(NN) of representative male and female names in embedding space, showing how they
preserve associations among Asian (Chinese, Korean, Japanese, Vietnamese), British, European (Spanish, Italian), Middle
Eastern (Arabic, Hebrew), North American (African-American, Native American, Contemporary), and Corporate/Entity.
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BERNIE

JADE

CENTRAL

AJAY

SYDNEY

GARRETT

RESERVAS

KELVIN

VENDAS

EMILIO

EBUYER

DAVIS

MARLA

TIME

ABU

WAGNER

BODY

BEATRICE

ADOLFO

SIERRA

SUMMER

CARLY

REBEKAH

WADE

TJ

LOGAN

BLACK

CHRISTA

AGUSTIN

JOSIE

ANASTASIA

TIO

ANCESTRYCOM

MARCEL

LEA

PAPA

JANIE

ROBBIE

CLAY

MARIUS

TECH

NESTOR

HERNAN

FBIO

LLOYD

CLARE

FR

MAY

AISHA

DARIO

CLARK

LANDS

HOLLAND

JAIRO

ADMIN

ARNOLD

NEAL

HARBOR

ELEANOR

EASTBAY

PAULETTE

ELLA

KERI

MAHMOUD

FREDDY

CHANTAL

ABG

SANJAY

KHALID

HAZEL

VIJAY

ALISA

DELIA

JODIE

ROSARIO

GREEN

MATHEUS

ISABELLA

GIOVANNI

HUNTER

HDFC

CINTIA

FLORENCIA

WISDOM

LLC

IMRAN

ZOE

SOLANGE

MIHAI
CHERIE

PATSY

EMERSON

MAYA

JUDI

BOGDAN

ROMINA

DIANNA

MI

LIZA

HILARY

AUTUMN

BLUE

TRACIE

DEBBY

MADELINE

NOAH

NEWS

BRIGITTE

DWIGHT

JEANNETTE

MARTINA

FLOR

CHRISSY

GERALDINE

LE

CENTRO

COLE

CURT

TRINA

EUNICE

JEFFERY

FRANCESCA

CHRISTI

AUGUSTO

IVANA

ANGELINA

SYLVIE

ROBSON

CHLOE

FAMILY

LORNA

KING

PERRY

ERNIEOLD

MARCY

JAYNE

JOHNSON

BILLIE

ANTOINETTE

ANDREAS

RAJ

CRISTIANO

TOMAS

EBATES

KEISHA

FREDERICK

DEVON

JEFFERSON

INES

HANS

ROGERIO

IVY

OLIVIER

ACCOUNT

ANTONIA

ELLIE

ADELA

GERARD

MILENA

ANDRA

ROMAN

BRIANA

JACQUES

AURORA

LYN

VALENTINA

PCH

JP

ARACELI

RAFAELA

GISELLE

VICENTE

ROLANDO

KAITLYN
JOB

VERNICA

EUGENIA

TY

AILEEN

SUNNY

REBECA

ICE

JUSTINE

ALLYSON

DONNIE

JACLYN

HORACIO

CYNDI

JONI

SUNIL

ADNAN

CHIP

CHANDRA

SIMONA

MAGDA

CONTACT

MABEL

AC

MYRIAM

BART

ISMAEL

COMERCIAL

BOBBI

SUPPORT

NORWEGIAN

MATIAS

PATRCIA

RACHELLE

FITBIT

BERNARDO

PAULINA

MARSHALL

CORINA

GIL

KAT

MAXINE

MAGDALENA

CJ

ARUN

BELLA

ESQ

KARINE

BAILEY

GLOBAL

DEBI

JANIS

ANCA

MYRA

DEEPAK

BERTHA

OSVALDO

GUARANTY

LAUREL

BECCA

CHERRY

RAHUL

GISELA

TEXAS

SASHA

EBONY

TABITHA

DBORA

DENA

SILVIO

GAVIN

FABIANO

HUGH

VLADIMIR
EDDY

MALCOLM

GEORGINA

DAMON

GARRY

LORA

BO

LAURENCE

ADILSON

MARYAM JEREMIAH

VILMA

MANNY

LAN

FANNY

JULIET

SUSANNE

YAHOO

GILLIAN

LIBBY

TORI

SANDRO

CATO

HAYLEY

DAPHNE

ROSANGELA

DESTINATION

GEOFFREY

LORENZO

NANA

ANTOINE

BLAIR

ASHLEE

MICHEAL

GUMTREE

TATIANE

ADINA

STANDARD

TREY

ALLIE

IVONNE

KATELYN

DIAMOND

NATHANIEL

MICKEY

TOBY

FLORIN

NOEMI

VIAJAR

RAMIRO

LACEY

WORK

ANDRS

SHAUNA

LUCA

ESTELA

MANUELA

MATHEW

GABI

ALEXANDRU

ANDRESSA

DENNY

JAMAL

MEAGAN

RED

SANDEEP

LILIA

OWEN

NIGEL

REGINALD

EVE

ONLINE

SURESH

SHANA

SAUL

MRCIA

CELSO

ARIANA

LADY

LOLA

VITOR

JSSICA

MOISES

SUZY

JANAINA

PETRA

MAC

ZACK

TAMMIE

IOANA

CLUB

CONSTANCE

SELECT

CLARENCE

STACI

SIDNEY

CLARISSA

HARVEY

SAL

HILLARY

CARLO

HERBERT

BERT

ANNEMARIE

JULIETA

MARTINE

BRYCE

KENDALL

HELENE

YESENIA

BERNICE

LIA

ROSEMARIE

IDA

CHRISTOPHE

AMIE

ARI

AUBREY

RAMESH

NATIONAL

CRUZ

ERICKA

EMILIA

CAMILO

YOUR

KATHIE

LEROY

FRANCO

JENIFER

ADEL

LAURENT

DARLA

BORIS

CHARITY

FABRICIO

LEN

MERCY

CALL

WOODFOREST

RH

ASTRID

MINA

VODAFONE

BAJAJ

CHARMAINE

OUTLET

JOBS

COLETTE

FLVIA

RUSTY

VIC

ROYAL

ASHLEIGH

JOSUE

BENNY

MALIK

SOUTHERN

KYLIE

ESTUDIO

FRANKIE

JONAS

AGE

MARGE

SHERRIE

DAMIEN

CS

XOOM

DULCE

LIGIA

MANOJ

TRENT

ASHOK

KHALED

SAMIR

THERESE

DARCY

TRUDY

STEPH

CONGRESSMAN

SGT

JUANA

JENNI

MICAH

MILDRED

ALEXANDRIA

CARY

JULIUS

NO

REZA

WILLIAMS

RANDI

JASMIN

JANETTE

DIOGO

RONDA

TERRA

HANNA

FAISAL

SIRIUS

CSAR

KIRAN

EDGARDO

REGGIE

JJ

THELMA

JEANINE

ASHISH

BJ

CARTER

MALLORY

JOAQUIN

MYRNA

CONNOR

EMILIE

CEDRIC

ADELE

MARGO

TYRONE

SAMMY

AVA

MUSTAFA

INTERNATIONAL

ANTON

ANDI

ABBAS

YVES

GENEVIEVE

JULIEN

REX

ASIF

PASCAL

LOREN

KIMBERLEY

MASON

ADMINISTRACION

SAN

MUSICIANS

SHANNA

LOVE

AIRTRAN

GMAIL

PRINCE

WELLINGTON

ARQ
MELISA

SISTER

NGUYEN

AUNTY

GABRIELLA

ALLY

NIKI

PATRICIO

HERMAN

HANK

ABHISHEK

JACQUELYN

DAIANE

GERALDO

MARIAM

SERENA

MAURA

SILVINA

CAREY

FINANCIAL

GWENDOLYN

COLEGIO

ALISSA

ANNMARIE

RESPONDER

SHEENA

DALLAS

HELP

SERVICIO

LU

MOSES

YASMIN

HAMID

JD

ADVANCE

KRISHNA

WILMA

CAIO

RENAN

UNIVERSITY

VANIA

KAMAL

ANAND

OANA

ASHRAF

ABBEY

MANISH

PRESTON

JOSEFINA

EMANUEL

AMOR

URSULA

KITTY

RAKESH

ACCOR

LONNIE

COMPRAS

GABE

GUS

SABINE

LANE

BUD

SKY

ASIA

MOHAMAD

CONSUMER

WEST

FIDELITY

LITTLE

LIVIA

DELORES

SHELIA

FLORA

VANESA

POLLY

BUDDY

BURKES

HARRIET

GEMMA

MAE

KARIM

AMI

MRCIO

SAVANNAH

LUIZA

SOLEDAD

AMALIA

ALIN

ELIZA

MICHAELA

JONES

ROCKY

SERGE

HERB

SUPORTE

KASEY

JOHAN

BROWN

DARIN

EZEQUIEL

CHICAGO

AAA

ROGELIO

TAM

JOANA

LOS

DANTE

LORIE

STEWART

ZULILY

JERI

DANIELLA

ABE

MEHDI

MARCELLA

PRIYA

CLIFFORD

JEANIE

ARIANE

ISABELA

CHRISTIANE

WALT

LEVI

GERI

NICKY

SUZIE

LILI

KAITLIN

BUTCH

ALEC

CINDI

AGUS

MARCI

IRA

ELVIRA

REINALDO

ENG

MARIAH

CP

LOJA

GO

AMIN SAMI

GIOVANNA

ANDRIA

GENERAL

HCTOR

SRGIO

BRADY

NORM

RADU

CLINTON

KATHI

VERNON

CELINA

BRIDGETTE

ESCOLA

DESTINY

PEARL

CAR

LYFT

PEG

NATHALIA

ALYSON

JEANNINE

TESSA

ESMERALDA

BRBARA

MICK

GIGI

LUPE

ILEANA

FRANCISCA

ROGRIO

SHELDON

YOUNG

CLICKON

ANALIA

JAMI

LIBERTY

ANH

RAM

LEANN

CHAMPS

SOLOMON

MILES

BRET

JUST

PR

ANGELIQUE

MAI

CITY

DONA

BRYANT

SKIP

AMAZON

SANDRINE

TERRENCE TAMIKA

PARKER

MARCIE

WALKER

CLAUDETTE

SONNY

NICKI

JHON

TREND

ONE

THIERRY

DEIRDRE

VALENTIN

AB

MILLIE

AUDRA

DOW

JOLENE

AURA

VISHAL

CAMILLA

STAR

FARAH

TALITA

DEL

SWEET

ELVIS

CATALIN

HAL

FREDY

DINESH

LUPITA

YURI

AYMAN

PAOLO

RAL

DOTTIE

NOELLE

RENA

RENWOOD

DEANA

RANA

KARYN

FLVIO

LESTER

AMINA

MELINA

CLYDE

BELEN

SENATOR

CELINE

DUNCAN

MOSTAFA

MAHESH

BEA
DALIA

KAYE

RILEY

ESTER

WINNIE

INSTITUTO

BETO

TONIA

STEPHAN

FLOYD

SUZETTE

LILIANE

BOSTON

DEPARTAMENTO

XIMENA

CRISTI

CARI

ERWIN

ADMISSIONS

MO

NUR

KENYA

ABC

JUDE

ETHEL

HEATH

SOL

DIRK

MIRTA

ESPERANZA

PRINCESS

CONSUELO

LETCIA

SAFECART

MEDIA

JOSIANE

HARRISON

COLLEGE

SAEED

PALOMA

INDIA

RALUCA

YADIRA

REY

NEWSLETTER

MIRELA

ALAA

MACKENZIE

MILAGROS

NOVA

SUNTRUST

ALEXIA

SM

ABBIE

NAN

JULIANO

LENNY

SELENA

JERMAINE

BOOT

ELIJAH

ADIL

SELMA

SOUTH

GALE

FRANCOIS

WILLY

LIONEL

ANGLICA

BREANNA

PERLA

CLUDIA

SACHIN

NOELIA

OCTAVIO

DAMARIS

AFFORDABLE

CARREFOUR

PATY

MEMBER

SAMIRA

CINTHIA

IVETTE

ABD

GASTON

RAE

COMCAST

TEDDY

KAK

MIRNA

CECIL

LATASHA

BROOKS

ROSALIE

MAGALI

AAMIR

SECOND

TRISTAN

NICO

ELSIE

DESMOND

MORRIS

CHI

VENUS

EFRAIN

ATENCION

SUZANA

MURIEL

LIN

EASY

LAZADA

NORTH

AGUSTINA

TITO

SUELI

LILLY

MIRIAN

AMR

COLLIN

CAREER

DARIUS

KAROL

GERSON

LEONEL

JACQUI

EQUIPE

JOHNNIE

TERRANCE

AMF

NOREEN

LUCILLE

GABBY

SHAY

WINSTON

FREDDIE

TOP

MAYARA

CORA

ANTNIO

PC

DADDY

DOLLY

JAZMIN

CA

AVERY

TARIQ

RAJA

DTE

ROHIT

VIOLETA

ADE

LIAM

DO

TESS

MARICELA

SORAYA

ARIF

HAILEY

DARRIN

DIDIER

GILSON

ELLIOTT

HASAN

CARISSA

ADM

EVANDRO

ROSY

LI

AH

BROCK

ELISANGELA

TERE

NEHA

CLAUDINE

WOMAN

ACCOUNTS

BETTER

WALLACE

ADALBERTO

NITA

REN

MADELEINE

EDISON

LL

BISHOP

HEALTHECAREERS

ABID

LUC

BILAL

ENVIAR

SOCIAL

GAURAV

ELECTRONIC

CASH

AMPARO

NOOR

DOONEY

MURRAY

CAT

DELPHINE

DANY

THEODORE

FINGERHUT

GUILLAUME

CECILE

MARKUS

PJ

MARKETING

GILT

CHELSEY

HP

MATEUS

MANDI

ADITYA

ANIBAL

ALEKSANDRA

ANABEL

COORDENAO

LOUIE

IRFAN

DAIANA

BRITNEY

DANE

VIVEK

SORIN

ALLSTATE

BROTHER

REGINALDO

WENDI

KENNEDY

WALMART

ADAN

AYESHA

CARLTON

FRANCESCO

JOELLE

ISA

TERENCE

GILLES

VINOD

WENDELL

ADRIANE

LORRIE

RICHIE

GRETA

BOX

ANGELES

RECURSOS

IONUT

JOHANA

REED

ALONSO

RORY

SITI

MILAN

NORBERTO

NATLIA

EVERTON

CONRAD

SC

GRISELDA

TERRIE

ASHTON

WILLIAN

LUCKY

VF

AXEL

NITIN

REAL

ELLIOT

PANKAJ

HAPPY

SANTOS

RENT DELTA

JULI

HONG

CLEBER

ELMER

PRAKASH

CPA

TATA

FAST

ABO

DEXTER

AMAN

RJ

EMIL

DARWIN

STEPHANE

NFL

TAN

LIANA

MAJID

OSAMA

LAILA

DARA

LUCIANE

MARTI

MJ

LUCIE

JAYSON

BRITT

STUDIO

NOE

OSWALDO

FILIPE

THANH

WALLY

CLINICA

AD

SUPER

MANOEL

GAY

DOT

ROCK

ASHA

QUALITY

VALRIA

ELDER

ANAMARIA

MARYBETH

SAID

CC

AN

JACQUE

CAMPBELL

PRECIOUS

JULIANNE

REYNA

ALPHA

VLAD

HOLLIE

JOHNATHAN

DIXIE

CARINE

GERENCIA

ADELINA

SAAD

LATONYA

STERLING

LILA

LEONOR

LOGITECH

BEVERLEY

CALLIE

LEEANN

DEIDRE

SANTA

JUN

INA

DIONNE

DAVI

GURNEYS

ANJA

NURUL

PRADEEP

IMELDA

ACCEPTING

KATHARINE

ISMAIL

KAI

MARYANNE

SONDRA

ASK

FAY

BEAU

EUGENIO

ARNALDO

DAYANA

NICOLETA

JIMMIE

RIC

GIUSEPPE

BACK

JACKY

MILLER

FLORIDADEMOCRATIC

ISAIAH

MARIEL

JAIR

AM

TANJA

SATISH

SUSANNA

LINCOLN

SANTOSH

REYNALDO

WASHINGTON

SHAHID

JAYME

UBER

MEGA

AMAL

ABI

AZIZ

ROWENA

DINO

FRANOIS

KIRA

MAXWELL

DI

LYLE

PA

DIRECT

RAVEN

MARTN

ZAHRA

STEFANOXIOMARA

SELINA
FRONT

VERO

NAMESPACE

SABINA

RINA

EMAD

TARYN

VIRGINIE

MANCHESTER

CHAN

BHARAT

SAMARA

TAMMI

CORI

REID

FREE

HARRIS

EDER

EMILIANO

COOPER

TANISHA

ALIREZA

GUIDO

NUBIA

SHOP

USMAN

ANU

KC

SPEEDDATECOM

MIRA

DEANNE

PLENTYOFFISH

CLINE

TAREK

MASTER

BERENICE

LAURI

MINH

CIDA

OTTO

CARYN

OCHELARIDESEZON

ROMEO

JANNA

AHMET

DAILY

ANWAR

MAXIMILIANO

CAITLYN

BONITA

SHEREE

WAYFAIR

MARKO

DALTON

ARTUR

ELISHA

AGENT

CHRISTELLE

GLOBE

MIREYA

ANKIT

DA

BUSINESS

ESCUELA

CAMELIA

KHALIL

ADEMIR

BRITISH

ALEKSANDAR

MOTHER

GARCIA

JELENA

PRASHANT

JONATHON

RENAE

MANU

MUKESH

EDEN

JIMENAFTIMA

KG

JOANIE

ADELINE

NEWMARKET

RUBENS

DONNY

LOAN

ALTHEA

FREDERIC

ROBINSON

DAYNA

PERSONAL

GEORGES

ESTELLE

MARGUERITE

LUCRUESENTIAL

GROOVEBOOK

PAK

PASSARELA

LIZBETH

BLAINE

STPHANIE

ANI

MICAELA

BABA

SYLVAIN

GRACIE

MC

CARMELA

CAM

SUN

VIOLET

OIL

CRISTY

ATTORNEY

MAIRA

PRAVEEN

THOMPSON

DONOVAN

AMERICAS

MOLLIE

JANETH

POOJA

CHEYENNE

TANNER

ROSALIND

BRIANNE

QUENTIN

LISE

GILDA

ASH CAL

LAMAR

SIR

JARROD

ROSANNA

VALRIE

DUSTY

APPROVAL

ELTON

KUMAR

CARE

ASAD

DAKOTA

MARGOT

JERRI

ANTONY

SID

SCOT

CHANTEL

TYSON

ARNAUD

LUCIO

EDIE

ADRI

ADVANCED

GRAND

KIT

THEO

AIDAN

MILA

NISHA

REGIANE

LUCINDA

DC

STATE

AMIRA

LONG

CLIVE

CATHLEEN

EM

MOHSEN

ANGIES

STEFANIA

COUSIN

MAJA

NIDIA

DOC

NILDA

HUDSON

XBOX

LUCIENE

BARBIE

RICO

PB

DOM

ROBBY

GENA

LAS

GILMAR

HOUSE

ARIANNA

GOOD

RAZVAN

LIFE

PRIYANKA

CAREN

ANTONELLA

JACQUIE

GUITAR

PHD

ALAINA

HUBERT

BETTINA

ELYSE

VIKAS

HARI

PASCALE

PARIS

DOMINGO

ADMINISTRACIN

PIA

COLBY

GANESH

MITZI

AGENCIA

AMAR

GOLDEN

CLARICE

NIC

SVETLANA

BENOIT

JB

BOSS

CLEMENT

EVERETT

MOHAN

ELBA

CLIFTON

MATHIEU

MOMMY

SALIM

LEXI

JULIETTE

THUY

CLIENT

MOE

SOCORRO

NANETTE

MAN

LINDY

LULU

KENIA

SOPORTE

CIARA

HELLEN

JEFERSON

ROSANE

ELVIA

MIN

CALIFORNIA

SADIE

CLUDIO

SAMEER

FREDERICO

DILLON

MADALINA

ALECIA

RONI

SRI

FAUSTO

GARETH

JULES
HELIO

SUZI

APARTMENT

GINO

HARP
RODERICK

NAVEEN

OFICINA

JESSI

DEENA

CHAR

NABIL

LEONA

SHEA

QUINN

GENESIS

KIA

ROHAN

CHIARA

DORIAN

AND

ALANNA

UNDISCLOSED

ADRIANNA

THAS

ILIANA

CRAIGSLIST

RPONDRE

KEILA

HAYDEN

JULIANE

TERRELL

NASTY

ASMA

CATHIE

KAYLEE

CORTNEY

VCTOR

WILFREDO

CORNELIA

NASIR

CANADIAN

CASSIDY

GRAEME

SALMAN

CHESTER

ADRIANNE

RESERVATIONS

MARLI

FRANCK

NOLAN

NIKITA

MAKEMYTRIP

INTERNET

CONTACTO

MARISELA

WHATSAPP

SMART

ZACKS

BIA

DENTAL

SU

ZAC

ADY

MONTE

GABRIELE

ULISES

PORTAL

AMOS

HEALTH

ATHENA

BENITA

BLESSING

OLA

FACUNDO

ANDREZA

ALY

RAJU

TAMEKA

SCEN

WEB

GILL

MARIANNA

MARILIA

ADAMS

HONEY

RABBI

GEORGIANA

CARSON

ANAS

BRENNA

ELISSA

AG

ELITE

RITE

MIRCEA

LUCIAN

CARO

KAMRAN

TERESITA

TOTAL

RASHID

LUNA

BENNETT

INS

PEPE

GUEST

MICHAL

CHEF

SANA

ISIS

LARISA

LEIDY

ACCEPTANCE

FAT

FRANOISE

KIARA

JAMILA

ATUL

GLAUCIA

KYLA

COLEEN

MACK

LYNNETTE

BREE

CAMI

MURILO

DIAN

GERRI

KIDS

LACY

GRFICA

RONNY

REINA

DEACON

AILTON

SANTANDER

YAN

LEUKEMIA

LOUISA

RUI

ACADEMIA

NAYARA

CASHNETUSA

FATHER

JOJO

RAMI

RUNTASTIC

HANA

COLLINS

NADEEM

MOMS

NICOLS

CENTURYLINK

JESSY

HAMILTON

VERONIQUE

ADRIN

BRANDIE

HUNG

KERRIE

QUEEN

GIRLS

PRO

RIZWAN

ADAC

ZYNGA

CECELIA

ACT

DAVIDS

VINAY

PHOEBE

CYRIL

DARREL

PACO

EDMUND

FRITZ

DAYANE

LO

ARVIND

BIAPBODY

LAIS

EMAN

CARLENE

MAR

HOT

FREDA

DIGITAL

CLEIDE

STPHANE

DION

COSMIN

DELLA

ANDREY

NEIDE

RO

TIFFANI

SON

MARIN

KASHIF

VRONIQUE

CHEAP

SUZAN

LIDIANE

SPEEDYCASH

MYRON

MEDICAL

PREMIER

IARA

LTD

DIVYA

SRINIVAS

BB

DRAGOS
ION

LANDON

CANDI

NILTON

LUANN

CH

IULIA

CONSTANTIN

PROFESSOR

ROSETTA

PARK

FORREST

LILLIE

RAFA

ACTIVISION

VALARIE

TARGETMAIL

SO

TEE

MARIJA

HARLEY

PIZZA

SHARRON

RHEA

MINERVA

KLEBER

VIA

DOCTOR

CREATIVE

ORDER
ANNABELLE

YANINA

TUAN

HENRI

ABDEL

MADDIE

GARDENERS

ERICH

EVANS

REJANE

HLNE

SALEM

FIDEL

KRISSY

NADA

JANELL

JOICE

ELLIS

CHANDLER

SEEMA

ROSELI

GENEVA

VINCIUS

ALISSON

CLAUDIU

ACCESS

DONT

CHET

JANEL

KARAN

FARID

DORI

CUZ

IT

SA

LATISHA

ARON
LADONNA

SEBASTIEN

HELOISA

JACKI

JEWEL

FABIENNE

FABIANE

YUSUF

FARMACIA

AMJAD

LARS

AMERICA

MAT
TRAN

NIA

ROSALYN

TRINITY

SANJEEV

JENA

DEISE

ARCHIE

ELLE

ROSALBA

CHRYSTAL

FALE

ROSANNE

EARLY

DEBBI

PHUONG

TISHA

KLAUS

MAGALY

NAT

DUKE

FABRICE

HARISH

ABS

MEI

BONPRIX

SALAH

FLORIAN

SIOBHAN

JT

WALEED

KRISTIAN

AMMAR

APARECIDA

EAST

JENI

FOX

RODRIGUEZ

ENZO

SHERIF

VAGNER

HOLIDAYS

AHSAN

MARTINEZ

ACTIVE

VIKKI

NELLIE

TEREZA

CORAL

VIVI

CAPT

NIKHIL

LISSETTE

LUCILA

SANDIE

LUIGI

KIRSTY

HANY

OM

SHAYLA

RHODA

SPRING

JEANPIERRE

MARITA

BROOK

LESA

JUSSARA

GM

BING

BELLE

SARITA

DEEPA

INDIRA

OFELIA

FLO

SUSY

KRISTOPHER

DEDE

GIOVANA

OVIDIU CARROLL

LEAGUE

ARIELLE

LEANNA

TAXI

LIM

MARIANE

LAVERNECHRISTIN

DENISSE

KYM

NOR

CHANEL

OLIVE

JADA

CIPRIAN

CCILE

CHANTELLE

ADRIEN

RAJIV

BU

STU

ANGELINE

LOPEZ

ANGELIA

LUS

DILIP

FRDRIC

MUM

ABRIL

SAI

RIA

JM

KATI

HAMZA

VI

YASSER

LIZZY

CONSTANZA

HOSSEIN

GONZALEZ

SCHOOL

CAROLA

WAEL

KAROLINA

SALVATORE

BETTEMEU

VERNA

RUBN

LYNDSEY

ALENA

BRENO

NARESH

KIK

IR

BA

COUNTRY

SAYED

HADI

ALERT

PENELOPE

CASSIA

VIRGIL

ALONZO

LANI

MARCELLO

MARILENE

MARICEL

PRASAD

SD

RIO

SALLIE
COCO

KRYSTLE

CABLE

EU

MONTY

AGODA

ENRICO

MOBILE

ALIX

NILSON

WYATT

LOREDANA

VALDIR

ELODIE

WOODY

TOBIAS

SALMA

VALTER

NANCI

LAURE

COLEMAN

TITA

POP

FRESHMAN

IVONE

TIARA

UMA

VIDA

ROSITA

MARYELLEN
EVELIN

HAMED

BE

CANON

VASILE

IVO

ACCOUNTING

LUDMILA

FAHAD

MEAGHAN

TAHIR

MIKEY

ERROL

IVN

MAURCIO

CHIEF

MBA

TELMA

TIANA

SBASTIEN

STEVIE

PROPERTY

RAIMUNDO

COBRANA

KYRA

THOM

MATTHIAS

ESOLAR

LUCI

RC

HAYDEE

MOMMA

EDILSON

KAREEM

DARNELL

IULIAN

DEON

LIZZIE

NORBERT

USAA

FRONTIER

EVENTOS

NIKOLA

FEMI

ABNER

SAURABH

MARCELLE

WERNER

ROMULO

NILESH

SRA

SHELLIE

MARINE

NED

JAMIL

AVIS

ZAINAB

FRANCOISE

RADIO

BECKI

ALTON

MIREILLE

HIRERIGHT

ARMAND

USA

YOUSSEF

AKRAM

MELBA

ANJALI

CLEO

COMMUNITY

ALEGERICUCAP

ZAHID

ADDISON

MAM

YOGESH

ALBERTA

JACKELINE

MARNIE

TALIA

LYONESS

GORAN

MAHA

ARSHAD

CAMP

BUCK

JYOTI

BEYOND

SAULO

DRAGAN

NEWEGG

AKBAR

ARTE

ARACELY

DEMETRIUS

PAYROLL

ENTERPRISE

VIRGIN

WALID

HAFIZ

AVI

STEPHANY

HUSSEIN

SAHAR

FARMERS

JED

SCOTTY

ROSI

PORTIA

MEHMET

ABDALLAH

JESICA

SEBASTIN

GRIFFIN

HANI

ROL

ROSEANN

CURSOS

ANISSA

AGNIESZKA

ANYA

RUTHIE

AMER

PAVEL

BENNIE

TASTE

JONNY

DOMINICK

VIOLA

KATERINA

DANIA

LINH

UBA

CHEN

DENICE

GEORGETTE

HOUSTON

LAKSHMI

MANAGER

JAI

BENITO

CRISTIANA

CARMEL

AR

BEE

NATACHA

LOYAL

SHAN

BRADFORD

LISETTE

SHIVA

GREGORIO

NATALY

YARA

BARRETT

CHASITY

SHERMAN

ROSSANA

TRACTOR

SAT

ESTEFANIA

ROBB

KIRBY

ARCHANA

EHAB

RECRUITMENT

AERIAGAMES

ASIM

RAMA

KIKI

MAMI

DARIA

WONG

NG

SHAH

ANNY

PS

WARD

NEWTON

JUMIA

MAXIME

ILENE

ROGERS

SUMIT

CHILD

PROGRAMA

KATARINA

BRI

KAMILA

CORRIE

IRENA

NAVEED

GARTH

ROSLYN

IZABEL

CHOICE

AURELIA

OLX

LT

KRISTAL

LVIA

LAETITIA

SAMSON

JOAQUIM

TATI

KISHA

CHURCH

ALLA

LIZETTE

MERRY

MALINDA

AURELIO

ANGELITA

AURLIE

CONDOMINIO

KTIA

KAVITA

BRICE

TU

MADHU

ALIA

RN

LIZETH

ROCO

TITI

ISAIAS

THEA

REUBEN

CATIA

YO

EDMUNDO

COLGIO

COLUMBIA

NORTON

ADV

AGENCE

TAMER

VALENCIA

MRIO

MAIA

BR

WEI

KERSTIN

CIMB

COOKIE

EWA

TISH

ASHFORD

IQBAL

YENNY

TABATHA

DIRECTOR

CHANCE

LIVIU

SHARLENE

MOIRA

ROSALINDA

WE

LOWELL

AGATHA

TD

ELY

IRVING

MATTIE

ABOGADO

SBI

CECI

SUELEN

SABA

VERN

LOLITA

REPLACEMENTS

GERMN

EVELYNE

ANNICK

ELIA

SYLVESTER

FROM

RECRUITER

FATMA

EMMANUELLE

WIL

CHRISTEN

CHRISTIANA

DINAH

SHAYNA

SUELLEN

LETTY

PEDIDOS

GLENNA

BERTRAND

SAJID

ROSALIA

BIBIANA

NAUKRI

REGAN

VILLA

COLTON

LAYLA

RICA

FARHAN

MADELYN

MARIANELA

ANIKA

BERTA

MAGAZINE

SUELY

GET

FRANZ

QANTAS

RAJEEV

RODICA

OSMAR

VELMA

PE

MARVA

CAREERS

GISLAINE

GRANDPA

OSHKOSH

HOLLISTER

NINO

CINTHYA

NIK

ON

PERFECT

FER

VIKRAM

DANETTE

EA

MARU

ADDIE

VESNA

BRIDGETT

STAFF

LEOPOLDO

CAIXA

SEXY

TRI

EDMOND

MASSIMO

DANNA

MERLE

INGE

ELIDA

VIP

MOTHERHOOD

IOAN

OSMAN

CABELAS

KATINALAMONT

MM

CHRISTEL

ELOISA

AVINASH

HELGA

DEWAYNE

MCKENZIE

VITO

LUAN

VINNY

CO

YASIR

AKASH

RAMN

EFREN

JU

TAMRA

AERIA

SAINT

PROSPER

DIMITRI

LAKE

NICOLETTE

DEANN

ELEONORA

GAP

HOSPITAL

QUINCY

DERICK

VANCE

INEZ

EHSAN

AJIT

FREDRICK

ADMINISTRATIVO

NADER

ELVA

JULISSA

KINGSLEY

DALILA

FANDUEL

JA

CLIA

HA

ANT

CELEBRITY

VAUGHN

MAHDI

KIP

CIRO

TAI

PERCY

TIMMY

MT

KAMI

HERITAGE

ADEEL

EDU

JAIMIE

HERIBERTO

FARRAH

ANIMAL

KALI

ETIENNE

SNAPDEAL

MAVIS

PATTIE

JONAH

ELENI

MERY

HERNANDO

IMAN

TATYANA

JOCELYNE

RAILWAY

PET

NURIA

BRENDON

SME

LENORA

WILMER

CRM

SEGUN

LENORE

GOLD

GIRISH

MYLES

TC

ORDERS

YASMINE

CLARO

FELECIA

ZANE

BOTTOM

TAMIRES

CASTING

HABIB

BIRGIT

BRENNAN

TORY

JANETE

JAVED

JUSTINA

SERVICIOS

DEIDRA

ROYCE

FRANCE

DEEDEE

MARLEN

ROCCO

PT

WASEEM

RICKEY
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RELACIONAMENTO

CORRINE

ARJUN

DISTRIBUIDORA

LIFEPROOF

FRANCIELE

CLUBE

IN

CONOR

DIANN

BASIL

DOMAIN

USHA

MOORE

SUNSHINE

BAKER

BELL

TUNDE

AMA

SILVER

ALERTS

LAVINIA

SAMER

WOLFGANG

NEVILLE

LENDINGCLUB

ELKE

BRIGHT

LABORATORIO

ALLI

MOHSIN

ELLY

ALFA
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JLIO

DARCI
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HEMANT

RASHMI

SWATI

METRO

TUCKER

ASIAN
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LAZARO
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JIN

FADI

CE

CAPTAIN

KHAN

RECEPO

SVEN

JOSIAH

MAITE
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LOVELY

SHILPA
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NAEEM

ZORAN

ABEER
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RELIANCE
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PEREZ
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MING
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MUNDO

TAX

REENA

THU

BROOKLYN
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RODGER

MALENA

SILVA

EDUARD

SUNITA

CHINA

ELHAM

CARD

ALMIR

UMAR

AI
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REVISTA
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CAP
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KRAFT
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NICOLAE
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ZULMA

ATIF

ROXY

ROSHAN
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SHELLI

GAMEFLY
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FILIP
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AYA

KORY
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ELISABETE

GODWIN
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ZIA
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ELOISE

JENS
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COSTA
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DEJAN

GAME

FORD

ANIA

NARA

TIFFANIE

KATHARINA

REGIS

FE
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JEANNA
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SALEEM

MARLY

CORPORATE

PREM
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FABRCIO

RAJAN

NEUSA
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CHANDA

JEANE
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ANAIS

KUYA

ALONDRA

GALINA

GUILLERMINA

CATHI

DUNG
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HOLLI

ARNIE
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TA

HEMA
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AJC

UNION

REMY
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TOWER

MIKI

PATIENCE
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FORT
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BRANDEN

JARRETT
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JOSETTE
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CRISTINE
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SADE
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YEN
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MATHIAS

STARR
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ACASA

BUBBA

JAE
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WEN

EXCALIBUR
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COLLETTE
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POLO

COMFORT
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THALITA
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KELI

AZHAR

CEZAR

DREAM

ADRIA

APP

LORAINE

ELDA

MARIBETH

UMESH

MUSTAPHA

KOFI

GLORY
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GOODREADS

MAHER
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EDGARD

CRUISE

BECKIE

GIANNA

JENIFFER

MELODIE
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TAIWO
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LIVE
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GOLF
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LEANDRA
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CABAAS
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CORINNA

ISLAM

RITESH

SHWETA
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DIRECCION
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RECEPCION
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DES
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SP

CHRISTAL
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SECURITY
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ASHWIN

ROMY

REAGAN
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CHE

REBA

DIRECCIN

SHRUTI
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PEPSI

ALDA

CORNEL
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MARIETTA

NICE

ANDERS
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MARWA

TYRA
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SHANTEL

JET
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RENATE

LASHAWN

ESTRELLA

INTERVAL
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JORDANA
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DIRETORIA
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DEMETRIA

LEGAL

PROJECT

DOYLE
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CLOVIS
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FRIENDS
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EUGEN
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CATE

PACIFIC

DESIGN

CELIO

YESSICA

RASHAD

CARIN

MADDY

DENISA
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TOD
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AP
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KOTAK

ANGELLA

APARNA
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NASSER
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RENITA
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TAPJOY
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CARMELO
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LAURENTIU

ANYTIME
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EDI
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PHOENIX
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ZOILA
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DAY
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DENVER

COBRANCA

ROBBIN

LETITIA

SKYE

HILL

FARHAD

GS

BARACK

NIDHI

GAYLA

DENILSON

GEO
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MATEO

MAGIC

VIOREL

ADONIS
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TEA

MAJOR

CHRISTOPH

PARTY
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JOSU

SALEH
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ALYCE

OKSANA
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REALTOR
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DIDI

JL

GIULIANA

GEMA

ACTION

MURPHY

ELAINA

JOHANNE

ESPAO

JACINTA

FELICITY

POPA

CARLEY

RACHEAL

JUNAID

MOSHE

KRISTYN

LATRICE

KATJA

KESHIA

AGATA

ESC

BAL

ALYCIA

JOELMA

YANET

CATARINA

TUSHAR

LAU

AMNA

GENEVIVE

ELANA

FULL

NATHLIA

DATING

EXTRA

CASANDRA

SYBIL

ADMINISTRADOR

ADITI
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BALAJI

MAREK
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OCTAVIA
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THAD

DIMAS
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LAM
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DRAGANA
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KELLEN

JOLIE
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GLADIS
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AGNALDO
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KAPIL
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GENARO

SPACE
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NANDA
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AUGUST
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UCHE
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JANEEN
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WARRANTY
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RIMA

NATURAL
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AXA

CHAZ

ABIODUN

DESI

ARUNA

SARI
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MATHILDE

CHARISSE

SHELL

ARIADNA

RADHIKA
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AMANI

BRITTA
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KEREN

ARNEL
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AFZAL
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NICOLA

VAN

DROPOX

RAPHAEL

ALEXA

SMITH

FRANKLIN

MADISON

STACIE

HILTON

ADULT

VINICIUS

UNITED

CORINNE
RONALDO

SHAWNA
MAIL

KRISTIE

HENRIQUE

MIMI

AETNA

TEAM

CATALINA

NELLY

UNIVERSAL

ALANA

AUNTIE

PILAR

FRANCINE

BERNIE

JADE

CENTRAL

AJAY

SYDNEY

GARRETT

RESERVAS

KELVIN

VENDAS

EMILIO

EBUYER

DAVIS

MARLA

TIME

ABU

WAGNER

BODY

BEATRICE

ADOLFO

SIERRA

SUMMER

CARLY

REBEKAH

WADE

TJ

LOGAN

BLACK

CHRISTA

AGUSTIN

JOSIE

ANASTASIA

TIO

ANCESTRYCOM

MARCEL

LEA

PAPA

JANIE

ROBBIE

CLAY

MARIUS

TECH

NESTOR

HERNAN

FBIO

LLOYD

CLARE

FR

MAY

AISHA

DARIO

CLARK

LANDS

HOLLAND

JAIRO

ADMIN

ARNOLD

NEAL

HARBOR

ELEANOR

EASTBAY

PAULETTE

ELLA

KERI

MAHMOUD

FREDDY

CHANTAL

ABG

SANJAY

KHALID

HAZEL

VIJAY

ALISA

DELIA

JODIE

ROSARIO

GREEN

MATHEUS

ISABELLA

GIOVANNI

HUNTER

HDFC

CINTIA

FLORENCIA

WISDOM

LLC

IMRAN

ZOE

SOLANGE

MIHAI
CHERIE

PATSY

EMERSON

MAYA

JUDI

BOGDAN

ROMINA

DIANNA

MI

LIZA

HILARY

AUTUMN

BLUE

TRACIE

DEBBY

MADELINE

NOAH

NEWS

BRIGITTE

DWIGHT

JEANNETTE

MARTINA

FLOR

CHRISSY

GERALDINE

LE

CENTRO

COLE

CURT

TRINA

EUNICE

JEFFERY

FRANCESCA

CHRISTI

AUGUSTO

IVANA

ANGELINA

SYLVIE

ROBSON

CHLOE

FAMILY

LORNA

KING

PERRY

ERNIEOLD

MARCY

JAYNE

JOHNSON

BILLIE

ANTOINETTE

ANDREAS

RAJ

CRISTIANO

TOMAS

EBATES

KEISHA

FREDERICK

DEVON

JEFFERSON

INES

HANS

ROGERIO

IVY

OLIVIER

ACCOUNT

ANTONIA

ELLIE

ADELA

GERARD

MILENA

ANDRA

ROMAN

BRIANA

JACQUES

AURORA

LYN

VALENTINA

PCH

JP

ARACELI

RAFAELA

GISELLE

VICENTE

ROLANDO

KAITLYN
JOB

VERNICA

EUGENIA

TY

AILEEN

SUNNY

REBECA

ICE

JUSTINE

ALLYSON

DONNIE

JACLYN

HORACIO

CYNDI

JONI

SUNIL

ADNAN

CHIP

CHANDRA

SIMONA

MAGDA

CONTACT

MABEL

AC

MYRIAM

BART

ISMAEL

COMERCIAL

BOBBI

SUPPORT

NORWEGIAN

MATIAS

PATRCIA

RACHELLE

FITBIT

BERNARDO

PAULINA

MARSHALL

CORINA

GIL

KAT

MAXINE

MAGDALENA

CJ

ARUN

BELLA

ESQ

KARINE

BAILEY

GLOBAL

DEBI

JANIS

ANCA

MYRA

DEEPAK

BERTHA

OSVALDO

GUARANTY

LAUREL

BECCA

CHERRY

RAHUL

GISELA

TEXAS

SASHA

EBONY

TABITHA

DBORA

DENA

SILVIO

GAVIN

FABIANO

HUGH

VLADIMIR
EDDY

MALCOLM

GEORGINA

DAMON

GARRY

LORA

BO

LAURENCE

ADILSON

MARYAM JEREMIAH

VILMA

MANNY

LAN

FANNY

JULIET

SUSANNE

YAHOO

GILLIAN

LIBBY

TORI

SANDRO

CATO

HAYLEY

DAPHNE

ROSANGELA

DESTINATION

GEOFFREY

LORENZO

NANA

ANTOINE

BLAIR

ASHLEE

MICHEAL

GUMTREE

TATIANE

ADINA

STANDARD

TREY

ALLIE

IVONNE

KATELYN

DIAMOND

NATHANIEL

MICKEY

TOBY

FLORIN

NOEMI

VIAJAR

RAMIRO

LACEY

WORK

ANDRS

SHAUNA

LUCA

ESTELA

MANUELA

MATHEW

GABI

ALEXANDRU

ANDRESSA

DENNY

JAMAL

MEAGAN

RED

SANDEEP

LILIA

OWEN

NIGEL

REGINALD

EVE

ONLINE

SURESH

SHANA

SAUL

MRCIA

CELSO

ARIANA

LADY

LOLA

VITOR

JSSICA

MOISES

SUZY

JANAINA

PETRA

MAC

ZACK

TAMMIE

IOANA

CLUB

CONSTANCE

SELECT

CLARENCE

STACI

SIDNEY

CLARISSA

HARVEY

SAL

HILLARY

CARLO

HERBERT

BERT

ANNEMARIE

JULIETA

MARTINE

BRYCE

KENDALL

HELENE

YESENIA

BERNICE

LIA

ROSEMARIE

IDA

CHRISTOPHE

AMIE

ARI

AUBREY

RAMESH

NATIONAL

CRUZ

ERICKA

EMILIA

CAMILO

YOUR

KATHIE

LEROY

FRANCO

JENIFER

ADEL

LAURENT

DARLA

BORIS

CHARITY

FABRICIO

LEN

MERCY

CALL

WOODFOREST

RH

ASTRID

MINA

VODAFONE

BAJAJ

CHARMAINE

OUTLET

JOBS

COLETTE

FLVIA

RUSTY

VIC

ROYAL

ASHLEIGH

JOSUE

BENNY

MALIK

SOUTHERN

KYLIE

ESTUDIO

FRANKIE

JONAS

AGE

MARGE

SHERRIE

DAMIEN

CS

XOOM

DULCE

LIGIA

MANOJ

TRENT

ASHOK

KHALED

SAMIR

THERESE

DARCY

TRUDY

STEPH

CONGRESSMAN

SGT

JUANA

JENNI

MICAH

MILDRED

ALEXANDRIA

CARY

JULIUS

NO

REZA

WILLIAMS

RANDI

JASMIN

JANETTE

DIOGO

RONDA

TERRA

HANNA

FAISAL

SIRIUS

CSAR

KIRAN

EDGARDO

REGGIE

JJ

THELMA

JEANINE

ASHISH

BJ

CARTER

MALLORY

JOAQUIN

MYRNA

CONNOR

EMILIE

CEDRIC

ADELE

MARGO

TYRONE

SAMMY

AVA

MUSTAFA

INTERNATIONAL

ANTON

ANDI

ABBAS

YVES

GENEVIEVE

JULIEN

REX

ASIF

PASCAL

LOREN

KIMBERLEY

MASON

ADMINISTRACION

SAN

MUSICIANS

SHANNA

LOVE

AIRTRAN

GMAIL

PRINCE

WELLINGTON

ARQ
MELISA

SISTER

NGUYEN

AUNTY

GABRIELLA

ALLY

NIKI

PATRICIO

HERMAN

HANK

ABHISHEK

JACQUELYN

DAIANE

GERALDO

MARIAM

SERENA

MAURA

SILVINA

CAREY

FINANCIAL

GWENDOLYN

COLEGIO

ALISSA

ANNMARIE

RESPONDER

SHEENA

DALLAS

HELP

SERVICIO

LU

MOSES

YASMIN

HAMID

JD

ADVANCE

KRISHNA

WILMA

CAIO

RENAN

UNIVERSITY

VANIA

KAMAL

ANAND

OANA

ASHRAF

ABBEY

MANISH

PRESTON

JOSEFINA

EMANUEL

AMOR

URSULA

KITTY

RAKESH

ACCOR

LONNIE

COMPRAS

GABE

GUS

SABINE

LANE

BUD

SKY

ASIA

MOHAMAD

CONSUMER

WEST

FIDELITY

LITTLE

LIVIA

DELORES

SHELIA

FLORA

VANESA

POLLY

BUDDY

BURKES

HARRIET

GEMMA

MAE

KARIM

AMI

MRCIO

SAVANNAH

LUIZA

SOLEDAD

AMALIA

ALIN

ELIZA

MICHAELA

JONES

ROCKY

SERGE

HERB

SUPORTE

KASEY

JOHAN

BROWN

DARIN

EZEQUIEL

CHICAGO

AAA

ROGELIO

TAM

JOANA

LOS

DANTE

LORIE

STEWART

ZULILY

JERI

DANIELLA

ABE

MEHDI

MARCELLA

PRIYA

CLIFFORD

JEANIE

ARIANE

ISABELA

CHRISTIANE

WALT

LEVI

GERI

NICKY

SUZIE

LILI

KAITLIN

BUTCH

ALEC

CINDI

AGUS

MARCI

IRA

ELVIRA

REINALDO

ENG

MARIAH

CP

LOJA

GO

AMIN SAMI

GIOVANNA

ANDRIA

GENERAL

HCTOR

SRGIO

BRADY

NORM

RADU

CLINTON

KATHI

VERNON

CELINA

BRIDGETTE

ESCOLA

DESTINY

PEARL

CAR

LYFT

PEG

NATHALIA

ALYSON

JEANNINE

TESSA

ESMERALDA

BRBARA

MICK

GIGI

LUPE

ILEANA

FRANCISCA

ROGRIO

SHELDON

YOUNG

CLICKON

ANALIA

JAMI

LIBERTY

ANH

RAM

LEANN

CHAMPS

SOLOMON

MILES

BRET

JUST

PR

ANGELIQUE

MAI

CITY

DONA

BRYANT

SKIP

AMAZON

SANDRINE

TERRENCE TAMIKA

PARKER

MARCIE

WALKER

CLAUDETTE

SONNY

NICKI

JHON

TREND

ONE

THIERRY

DEIRDRE

VALENTIN

AB

MILLIE

AUDRA

DOW

JOLENE

AURA

VISHAL

CAMILLA

STAR

FARAH

TALITA

DEL

SWEET

ELVIS

CATALIN

HAL

FREDY

DINESH

LUPITA

YURI

AYMAN

PAOLO

RAL

DOTTIE

NOELLE

RENA

RENWOOD

DEANA

RANA

KARYN

FLVIO

LESTER

AMINA

MELINA

CLYDE

BELEN

SENATOR

CELINE

DUNCAN

MOSTAFA

MAHESH

BEA
DALIA

KAYE

RILEY

ESTER

WINNIE

INSTITUTO

BETO

TONIA

STEPHAN

FLOYD

SUZETTE

LILIANE

BOSTON

DEPARTAMENTO

XIMENA

CRISTI

CARI

ERWIN

ADMISSIONS

MO

NUR

KENYA

ABC

JUDE

ETHEL

HEATH

SOL

DIRK

MIRTA

ESPERANZA

PRINCESS

CONSUELO

LETCIA

SAFECART

MEDIA

JOSIANE

HARRISON

COLLEGE

SAEED

PALOMA

INDIA

RALUCA

YADIRA

REY

NEWSLETTER

MIRELA

ALAA

MACKENZIE

MILAGROS

NOVA

SUNTRUST

ALEXIA

SM

ABBIE

NAN

JULIANO

LENNY

SELENA

JERMAINE

BOOT

ELIJAH

ADIL

SELMA

SOUTH

GALE

FRANCOIS

WILLY

LIONEL

ANGLICA

BREANNA

PERLA

CLUDIA

SACHIN

NOELIA

OCTAVIO

DAMARIS

AFFORDABLE

CARREFOUR

PATY

MEMBER

SAMIRA

CINTHIA

IVETTE

ABD

GASTON

RAE

COMCAST

TEDDY

KAK

MIRNA

CECIL

LATASHA

BROOKS

ROSALIE

MAGALI

AAMIR

SECOND

TRISTAN

NICO

ELSIE

DESMOND

MORRIS

CHI

VENUS

EFRAIN

ATENCION

SUZANA

MURIEL

LIN

EASY

LAZADA

NORTH

AGUSTINA

TITO

SUELI

LILLY

MIRIAN

AMR

COLLIN

CAREER

DARIUS

KAROL

GERSON

LEONEL

JACQUI

EQUIPE

JOHNNIE

TERRANCE

AMF

NOREEN

LUCILLE

GABBY

SHAY

WINSTON

FREDDIE

TOP

MAYARA

CORA

ANTNIO

PC

DADDY

DOLLY

JAZMIN

CA

AVERY

TARIQ

RAJA

DTE

ROHIT

VIOLETA

ADE

LIAM

DO

TESS

MARICELA

SORAYA

ARIF

HAILEY

DARRIN

DIDIER

GILSON

ELLIOTT

HASAN

CARISSA

ADM

EVANDRO

ROSY

LI

AH

BROCK

ELISANGELA

TERE

NEHA

CLAUDINE

WOMAN

ACCOUNTS

BETTER

WALLACE

ADALBERTO

NITA

REN

MADELEINE

EDISON

LL

BISHOP

HEALTHECAREERS

ABID

LUC

BILAL

ENVIAR

SOCIAL

GAURAV

ELECTRONIC

CASH

AMPARO

NOOR

DOONEY

MURRAY

CAT

DELPHINE

DANY

THEODORE

FINGERHUT

GUILLAUME

CECILE

MARKUS

PJ

MARKETING

GILT

CHELSEY

HP

MATEUS

MANDI

ADITYA

ANIBAL

ALEKSANDRA

ANABEL

COORDENAO

LOUIE

IRFAN

DAIANA

BRITNEY

DANE

VIVEK

SORIN

ALLSTATE

BROTHER

REGINALDO

WENDI

KENNEDY

WALMART

ADAN

AYESHA

CARLTON

FRANCESCO

JOELLE

ISA

TERENCE

GILLES

VINOD

WENDELL

ADRIANE

LORRIE

RICHIE

GRETA

BOX

ANGELES

RECURSOS

IONUT

JOHANA

REED

ALONSO

RORY

SITI

MILAN

NORBERTO

NATLIA

EVERTON

CONRAD

SC

GRISELDA

TERRIE

ASHTON

WILLIAN

LUCKY

VF

AXEL

NITIN

REAL

ELLIOT

PANKAJ

HAPPY

SANTOS

RENT DELTA

JULI

HONG

CLEBER

ELMER

PRAKASH

CPA

TATA

FAST

ABO

DEXTER

AMAN

RJ

EMIL

DARWIN

STEPHANE

NFL

TAN

LIANA

MAJID

OSAMA

LAILA

DARA

LUCIANE

MARTI

MJ

LUCIE

JAYSON

BRITT

STUDIO

NOE

OSWALDO

FILIPE

THANH

WALLY

CLINICA

AD

SUPER

MANOEL

GAY

DOT

ROCK

ASHA

QUALITY

VALRIA

ELDER

ANAMARIA

MARYBETH

SAID

CC

AN

JACQUE

CAMPBELL

PRECIOUS

JULIANNE

REYNA

ALPHA

VLAD

HOLLIE

JOHNATHAN

DIXIE

CARINE

GERENCIA

ADELINA

SAAD

LATONYA

STERLING

LILA

LEONOR

LOGITECH

BEVERLEY

CALLIE

LEEANN

DEIDRE

SANTA

JUN

INA

DIONNE

DAVI

GURNEYS

ANJA

NURUL

PRADEEP

IMELDA

ACCEPTING

KATHARINE

ISMAIL

KAI

MARYANNE

SONDRA

ASK

FAY

BEAU

EUGENIO

ARNALDO

DAYANA

NICOLETA

JIMMIE

RIC

GIUSEPPE

BACK

JACKY

MILLER

FLORIDADEMOCRATIC

ISAIAH

MARIEL

JAIR

AM

TANJA

SATISH

SUSANNA

LINCOLN

SANTOSH

REYNALDO

WASHINGTON

SHAHID

JAYME

UBER

MEGA

AMAL

ABI

AZIZ

ROWENA

DINO

FRANOIS

KIRA

MAXWELL

DI

LYLE

PA

DIRECT

RAVEN

MARTN

ZAHRA

STEFANOXIOMARA

SELINA
FRONT

VERO

NAMESPACE

SABINA

RINA

EMAD

TARYN

VIRGINIE

MANCHESTER

CHAN

BHARAT

SAMARA

TAMMI

CORI

REID

FREE

HARRIS

EDER

EMILIANO

COOPER

TANISHA

ALIREZA

GUIDO

NUBIA

SHOP

USMAN

ANU

KC

SPEEDDATECOM

MIRA

DEANNE

PLENTYOFFISH

CLINE

TAREK

MASTER

BERENICE

LAURI

MINH

CIDA

OTTO

CARYN

OCHELARIDESEZON

ROMEO

JANNA

AHMET

DAILY

ANWAR

MAXIMILIANO

CAITLYN

BONITA

SHEREE

WAYFAIR

MARKO

DALTON

ARTUR

ELISHA

AGENT

CHRISTELLE

GLOBE

MIREYA

ANKIT

DA

BUSINESS

ESCUELA

CAMELIA

KHALIL

ADEMIR

BRITISH

ALEKSANDAR

MOTHER

GARCIA

JELENA

PRASHANT

JONATHON

RENAE

MANU

MUKESH

EDEN

JIMENAFTIMA

KG

JOANIE

ADELINE

NEWMARKET

RUBENS

DONNY

LOAN

ALTHEA

FREDERIC

ROBINSON

DAYNA

PERSONAL

GEORGES

ESTELLE

MARGUERITE

LUCRUESENTIAL

GROOVEBOOK

PAK

PASSARELA

LIZBETH

BLAINE

STPHANIE

ANI

MICAELA

BABA

SYLVAIN

GRACIE

MC

CARMELA

CAM

SUN

VIOLET

OIL

CRISTY

ATTORNEY

MAIRA

PRAVEEN

THOMPSON

DONOVAN

AMERICAS

MOLLIE

JANETH

POOJA

CHEYENNE

TANNER

ROSALIND

BRIANNE

QUENTIN

LISE

GILDA

ASH CAL

LAMAR

SIR

JARROD

ROSANNA

VALRIE

DUSTY

APPROVAL

ELTON

KUMAR

CARE

ASAD

DAKOTA

MARGOT

JERRI

ANTONY

SID

SCOT

CHANTEL

TYSON

ARNAUD

LUCIO

EDIE

ADRI

ADVANCED

GRAND

KIT

THEO

AIDAN

MILA

NISHA

REGIANE

LUCINDA

DC

STATE

AMIRA

LONG

CLIVE

CATHLEEN

EM

MOHSEN

ANGIES

STEFANIA

COUSIN

MAJA

NIDIA

DOC

NILDA

HUDSON

XBOX

LUCIENE

BARBIE

RICO

PB

DOM

ROBBY

GENA

LAS

GILMAR

HOUSE

ARIANNA

GOOD

RAZVAN

LIFE

PRIYANKA

CAREN

ANTONELLA

JACQUIE

GUITAR

PHD

ALAINA

HUBERT

BETTINA

ELYSE

VIKAS

HARI

PASCALE

PARIS

DOMINGO

ADMINISTRACIN

PIA

COLBY

GANESH

MITZI

AGENCIA

AMAR

GOLDEN

CLARICE

NIC

SVETLANA

BENOIT

JB

BOSS

CLEMENT

EVERETT

MOHAN

ELBA

CLIFTON

MATHIEU

MOMMY

SALIM

LEXI

JULIETTE

THUY

CLIENT

MOE

SOCORRO

NANETTE

MAN

LINDY

LULU

KENIA

SOPORTE

CIARA

HELLEN

JEFERSON

ROSANE

ELVIA

MIN

CALIFORNIA

SADIE

CLUDIO

SAMEER

FREDERICO

DILLON

MADALINA

ALECIA

RONI

SRI

FAUSTO

GARETH

JULES
HELIO

SUZI

APARTMENT

GINO

HARP
RODERICK

NAVEEN

OFICINA

JESSI

DEENA

CHAR

NABIL

LEONA

SHEA

QUINN

GENESIS

KIA

ROHAN

CHIARA

DORIAN

AND

ALANNA

UNDISCLOSED

ADRIANNA

THAS

ILIANA

CRAIGSLIST

RPONDRE

KEILA

HAYDEN

JULIANE

TERRELL

NASTY

ASMA

CATHIE

KAYLEE

CORTNEY

VCTOR

WILFREDO

CORNELIA

NASIR

CANADIAN

CASSIDY

GRAEME

SALMAN

CHESTER

ADRIANNE

RESERVATIONS

MARLI

FRANCK

NOLAN

NIKITA

MAKEMYTRIP

INTERNET

CONTACTO

MARISELA

WHATSAPP

SMART

ZACKS

BIA

DENTAL

SU

ZAC

ADY

MONTE

GABRIELE

ULISES

PORTAL

AMOS

HEALTH

ATHENA

BENITA

BLESSING

OLA

FACUNDO

ANDREZA

ALY

RAJU

TAMEKA

SCEN

WEB

GILL

MARIANNA

MARILIA

ADAMS

HONEY

RABBI

GEORGIANA

CARSON

ANAS

BRENNA

ELISSA

AG

ELITE

RITE

MIRCEA

LUCIAN

CARO

KAMRAN

TERESITA

TOTAL

RASHID

LUNA

BENNETT

INS

PEPE

GUEST

MICHAL

CHEF

SANA

ISIS

LARISA

LEIDY

ACCEPTANCE

FAT

FRANOISE

KIARA

JAMILA

ATUL

GLAUCIA

KYLA

COLEEN

MACK

LYNNETTE

BREE

CAMI

MURILO

DIAN

GERRI

KIDS

LACY

GRFICA

RONNY

REINA

DEACON

AILTON

SANTANDER

YAN

LEUKEMIA

LOUISA

RUI

ACADEMIA

NAYARA

CASHNETUSA

FATHER

JOJO

RAMI

RUNTASTIC

HANA

COLLINS

NADEEM

MOMS

NICOLS

CENTURYLINK

JESSY

HAMILTON

VERONIQUE

ADRIN

BRANDIE

HUNG

KERRIE

QUEEN

GIRLS

PRO

RIZWAN

ADAC

ZYNGA

CECELIA

ACT

DAVIDS

VINAY

PHOEBE

CYRIL

DARREL

PACO

EDMUND

FRITZ

DAYANE

LO

ARVIND

BIAPBODY

LAIS

EMAN

CARLENE

MAR

HOT

FREDA

DIGITAL

CLEIDE

STPHANE

DION

COSMIN

DELLA

ANDREY

NEIDE

RO

TIFFANI

SON

MARIN

KASHIF

VRONIQUE

CHEAP

SUZAN

LIDIANE

SPEEDYCASH

MYRON

MEDICAL

PREMIER

IARA

LTD

DIVYA

SRINIVAS
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Fig. 2: Visualization of the name embedding for the most frequent 5,000 first names from email contact data, showings a
2D projection view of name embedding (left). The pink color represents male names while orange denotes female names.
Gray names have unknown gender. The right figure presents a close view along the male-female border, centered around
African-American names.

Census 2000 Contact lists
Races Count Percentage Count Percentage
White 115,167 0.8593 12,837,406 0.7428
Black 5,262 0.0393 544,983 0.0315
API 6,100 0.0455 1,323,888 0.0766

AIAN 268 0.002 19,272 0.0011
2PRace 131 0.001 7,934 0.0005

Hispanics 7,089 0.0529 2,548,329 0.1475
Total 134,017 17,281,812

TABLE III: Ethnicity distribution of Census 2000 data and
that of intersected names between the contact list and Census
2000 data. The label information comes from Census 2000.

otherwise stated, all results in the paper are based on the
CBOW model with the default word2vec parameter settings
(see Section II-D for comparison of different models and ways
of constructing the corpus). The output of word2vec is a dense
matrix of dimension 517, 539 × 100, with each unique name
represented as a row of the matrix.

Embedding Visualization. To understand the landscape of
the name embeddings, we visualize the names as a 2D map.
We used the stochastic neighborhood embedding [7] to reduce
the original 100-dimensional embedding to 2D. We assign

each name to a cluster using gender/ethnicity ground truth,
and created the maps using gvmap [8].

Figure 2 (left) illustrates the landscape of first names. This
visualization establishes that the embedding places names of
the same gender close-by. Using Census data, we color male
names orange, female names pink, and names with unknown
gender gray. Overall names of the same gender form mostly
contiguous regions, indicating that the embedding correctly
capture gender information by placing names of the same
gender close-by. Figure 2 (right) is an inset showing a region
along the male/female border. We can see that “Ollie”, which
is considered a predominantly female name per Census data
(2:1 ratio of female/male instances), is placed in the male
region, close to the male/female border. Per [9], we found that
“Ollie” is more often a male name, and used as a nickname
for “Oliver” or “Olivia”. Hence our embedding is correct
in placing it near the border. The embedding also correctly
placed “Imani” and “Darian”, two names not labelled by the
Census data, near the border, but in the female/male regions,
respectively. Per [9], “Imani” is a African name of Arabic
origin, and can be both female and male, mainly female;
“Darian” can also be female and male, but mainly male, and
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is a variant of “Daren” and “Darien”, among others.
Fig. 3 (left) presents a map of the top 5000 last-names. We

color a name according to the dominant racial classification
from the Census data. The top 5000 names contain four races:
White (pink), African-American (orange), Hispanic (yellow),
and Asian (green). Names without a dominant race are colored
gray. The three cutouts in Fig. 3 highlight the homogene-
ity of regions by cultural group. The embedding clearly
places White, Hispanic and Asian in large contiguous regions.
African-American names are more dispersed. Interestingly,
there are two distinct Asian regions in the map. Fig. 4 presents
insets for these two regions, revealing that one cluster consists
of Chinese names and the other Indian names. Overall, Fig. 2
and Fig. 3 show that our name embeddings capture gender
and ethnicity information well.

D. Evaluation of Different Word2vec Embeddings

The embedding from word2vec is influenced by two fac-
tors: the input text, and the word2vec parameter settings. So
far we have been using the contact lists unchanged as the
input to word2vec. However there are many possible variants.
Since certain contact lists are short, and word2vec uses a
sliding window, some names from the contact lists of the
previous/next persons could be in the same window as that
for the current person. One possible solution is to pad stop
words in between two contact lists such that a sliding window
would never enclose contacts from unrelated persons. Instead
of putting both first and last names together in one embedding
space, another variant might generate two embeddings, one
using only the first names, and another using the last names. In
addition to the input text, the second factor that influences the
embedding is the different settings of models and parameters,
for example, the selection between CBOW model and SG
model, the size of sampling window and the size of negative
samples.

To understand how these two factors influence the embed-
ding, in particular with regard to the quality of the resulting
look-alike names, we evaluate the following variants of the
word2vec embeddings:

• Set the word2vec model to be CBOW or SG.
• Generating joint embeddings of first names and last

names using the contact lists as they are (“CBOW joint”
or “SG joint”).

• Generating embedding for first names and last names
separately by including only first/last names in the contact
lists (“CBOW sep” or “SG sep”).

Metrics. To evaluate the quality of the embeddings with
regard to look-alike names, we propose three metrics to
measure popularity, gender and ethnicity similarities between
real and look-alike names.

Firstly, we would like the overall frequency of a name in the
real contact lists to be similar to that in the look-alike lists. For
example, if “Mark” is a more popular name than “Barnabas”
in the real contact lists, we would also expect that “Mark”
appears more often as a replacement name than “Barnabas”.
We define two types of frequencies. The real name frequency

is the frequency of names in the Contact list. The replacement
usage frequency is the frequency of a name in the replacement
name population. To measure the popularity dis-similarity,
we sample 10k names randomly from the name list, with
sampling probability proportional to real name frequency.
We record ten nearest neighbors (NN) for each of them.
Now the popularity dis-similarity is computed by Jensen-
Shannon Divergence using the real name frequency of the
sampled names and replacement usage frequency of the nearest
neighbor names. Secondly, we measure gender similarity by
precision at k, defined as the percentage of the k-nearest
neighbors of a name having the same gender as the name
itself. Finally, we measure ethnicity similarity by precision at
1. For example, the precision for White names is defined as
P (W |W ) = P (1st NN is White|real name is White).

Results. We present the evaluation results in Table IV. The
table shows that a joint embedding of first and last names
are often better than the separate embedding. In addition, the
CBOW model generally outperformed the SG model for the
majority of the nearest neighbor tests. Given these observa-
tions, in this paper by default we use “CBOW joint”.Note
that while P (B|B) (35%-59%) is generally much lower than
P (W |W ) (92%-94%), considering that a randomly picked
name from the contact list has a probability of 74% of being
White but only a probability of 3% of being Black, P (B|B) is
actually significantly above the probability of a random name
being black.

III. PROPERTIES OF NAME EMBEDDINGS

After all the names in the contact lists have been embedded
through word2vec, each name is represented by a vector in the
high dimensional space. Earlier, in Fig. 2 and Fig. 3, we have
provided visual evidence that the embedding is coherent, in
the sense that it places names of similar gender and ethnicity
close-by. In Section II-D we have also seen aggregate numeri-
cal evidence of this coherence. In this section we evaluate the
coherence of the name embedding quantitatively and in detail.

A. Gender Coherence and Analysis

We first examine the gender coherence of a subset of first
names and their ten nearest neighbors. This subset of first
names is the intersection between contact lists and Census
1990. It contains 1,146 unique male first names and 4,009
unique female first names. All names in the subset are ranked
by their popularity as measured in the Census 1990 data.
Table V shows the gender coherence results, measured by
precision at k, as a function of the population of the names,
and k, the number of nearest neighbors. For example, the cell
at {≤ 20%, 2} of Table V (left) reads 97. It means that for the
top 20% most popular names, 97% of their nearest 2-neighbors
have the same gender as them. To save space, we only report
the first two significant digits of each precision (e.g., 0.9742
becomes 97). In addition we color the cells of the tables based
on the values. Within each table, we use warm colors for high
values and cold color for low values. This gives us heat-maps
through which it is easier to see the trend of how the precision
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CRAMER

HA

BIN

ALFORD

HEALY

GAUTHIER

MAR

DEVINE

LARKIN

STEINER

AMOS

SARGENT

RICK

HOTELS

WYNN

GOFF

ALERTS

BURT

AC

FEDERAL

BENOIT

INNOVATION

FERRELL

SONG

HANEY

DAVISON

KIRKLAND

MAJOR

JERRY

DENIS

CASAS

MONTALVO

GAMBOA

CLAUDE
BROTHER

HUMANOS

INTERACTIVE

REGAN

PURCELL

HOTMAIL

LUCIANO

CARUSO

HELMS

PREMIER

MD

AMADOR

ELISA

MOTORS

HAY

MUSTAFA

CARVER

BETANCOURT

HATCHER

WORKFORCE

SIDDIQUI

FORREST

GRANADOS

LIGHT

CA

FRANCOIS

DUNBAR

ADVANTAGE

HU

DOWNEY

GANDHI

WAY

KIRKPATRICK

DARIO

ROCHE

PRITCHARD

MAHMOUD

MOYA

OTT

RON

DRUMMOND

KHALID

HOSPITAL

MOHAN

SORENSEN

AVILES

BERMAN

FAN

RADU

WINKLER

LING

HERRON

SIMONE

AMANDA

GUTIRREZ

CONSULTING

CLIENTES

CANTRELL

MENDONA

NAVARRETE

PICKETT

ALEXIS

VALLEJO

FELICIANO BRENDA

ALSTON

EMERY

GODWIN

KEARNEY

MOHAMMAD

PATE

PARDO

CHANEY

OHARA

HADDAD

CANALES

DILLARD

CATHERINE

CLAIRE

VIRTUAL

KYLE

ROGER
EDGE

ALEXANDRU

CANCER

CINDY

MASTER

PRINT

MAI

MINOR

ARRUDA

EAST

BINGHAM

LINARES

STEVEN

RIDGE

REHMAN

THORPE

LUDWIG

FATIMA

PLUMMER

MARIUS

KANG

CARVAJAL

MI

OSMAN

BEATTY
ROE

LEDESMA

PIKE

TALLEY

CASTLE

VILLAGE

TEMPLE

OLEARY

FOODS

PHILIP

READ

PUBLISHING

BOUCHER

MEEKS

TORO

MOHD

RINCON

ROYAL

CONNELLY

BUSTOS

KENDRICK

CS

MATT

VIRGINIA

MCMANUS

ACKERMAN

PRYOR

ZHOU

QUINONES

FERRAZ

GERMAN

CHANDRA

KRAFT

PAN

SALCEDO

OLVERA

DUQUE

GOLF

HANNAH

URBAN

ODELL

ENGINEERING

TILLMAN

NAME

FAJARDO

BOWDEN

EVANGELISTA

CARTWRIGHT

SU

SERRA

CORBIN

NOVO

CARRANZA

KEENAN

MEREDITH

INCORPORATED

CONNELL

DOE

RUCKER

PRESS

BURRELL

PIPER

ROLDAN

PERERA

WHALEN

HOLLIS

GRADY

DEWITT

VISION

KARIM

MAILER

RUTLEDGE

SONI

BERNSTEIN

GERARDO

NAGY

FOREMAN

PIERSON

POLLOCK

BURGER

BARNARD

ASH

DRAPER

HELEN

SWAIN

ELAINE

PAEZ

ROMO SOLEDAD

CHIU

OLIVIER

GLEASON

BARAJAS

BIG

SARA

LOTT

STRATTON

HENDRICKSON

EARL

HHONORS

GORE

STEPHANIE

ANWAR

FIX

MCGINNIS

MAURO

SEPULVEDA

MARCIA

PANDEY

LUND

LCIA

MARTA

CAHILL

HUSBAND

LOWRY

GROVES

JULIAN

BEE

COTE

COVINGTON

WOODRUFF

PLAZA

BROUSSARD

CALVO

MCCAULEY

EVENTOS

TRIBUNE

YOUR

LEN

GUILHERME

HUTCHISON

KURTZ

GAYLE

ARANDA

JARRETT

TIRE

CORNEJO

WINSTON

EDGAR

WHITLEY

DARLING

SCHAFER

MCCORMACK

COKER

JI

HAMMER

GILLIAM

MOBLEY

GREGG

COORDINATOR

ZEPEDA

IRENE

BERTRAND

KIMBALL

ESCALANTE

EDMONDS

HATCH

ASHRAF

GARLAND

PEACOCK

DYE

HOSSAIN

CARRERA

PLATT

ROUSE

DOTSON

PASSOS

WOOTEN

SUSANA

MAYFIELD

WOMACK

MARION

BIGGS

ALBA

TIME

FINN

ANDR

MAGUIRE

VIEW

GOSS

QUICK

SWARTZ

PARENT

BAPTIST

BIANCHI

MARRERO

TUTTLE

LEA

QURESHI

JOAN

METZGER

DODGE

KULKARNI

MAGALHAES

LEONE

HAND

WORKMAN

SP

CROCKER

BURKS

RAI

JANET

VERNON

SALEEM

HORNER

ARIEL

FABIO

PARTNERS

SANDS

COATES

BERGERON

CROW

PAL

RAM

UNCLE

ANDREEA

CRONIN

KOENIG

BLEVINS

GALVEZ

FARRIS

HOLCOMB

HOPPER

CUELLAR

KRISHNA

MONEY

STINSON

PAIGE

BRANDO

BELCHER

CHUA

VELA

TOTH

GAS

VALE

RESTREPO

WALDEN

HAGEN

EDDY

JOEL

STANFORD

CAMARA

JEFFREY

OMALLEY

BLAND

CHAPPELL

HSU

PENN

TONG

RECRUITING

PASTOR

KEN

JEFFRIES

WITH

DIRECTOR

SEWELL

MESQUITA

DOBSON

TURISMO

LUCA

STAHL

MEAD

LAURENT

DUONG

ANSARI

CORONADO

SLAUGHTER

CARMICHAEL

GIORDANO

PEDERSEN

QUEZADA

CHAU
KONG

SHAFER

MENESES

PAM

WEIR

HIRSCH

SALMON

GUSTAFSON

DUKES

TOPS

CARLTON

HARDEN

ADLER

LTDA

ROBISON

JAMISON

MAURER

PHIPPS

CLIFTON

ROBSON

ANIMAL

DOOLEY

TEAGUE

BLUM

APONTE

BUTCHER

PEIXOTO

MLLER

REDMOND

VERDE

VALENTE

CROUCH

MCCLELLAN

BAIN

MCHUGH

FLORIN

ELDRIDGE

THORNE

LETICIA

NOWAK

MICHELE

MARINE

FACTORY

MOUNTAIN

CAETANO

MCCRAY

FUNK

KAYE

LACY

SALEM

PAGAN

HERITAGE

NEUMANN

FOURNIER

JEWELL

SAMSON

SHERWOOD

GROSSMAN

NARANJO

LABEL

FAGAN

DAHL

CUMMINS

GERBER

HAMM

GALE

FAIR

AGRAWAL

PHILIPPE

SECRETARY

HUTCHINS

REPLY

MELL

RESENDE

ASSISTANT

MCNEILL

ORDER

HUGGINS

HEREDIA

REECE

MONROY

NATHAN

VINSON

CH

STACY

DANIELLE

BOWER

RUDOLPH

MAILBOX

TINA

MARC

YAN

FURTADO

HEART

LOTS

APARECIDO

TOBIN

CURRIE

JACKIE

CLINIC

COAST

ERWIN

CHI

RENATO

INN

CARL

NIX

FERRIS

POOL

DANA

ZHAO

CORRA

ZARATE

KATE

IRELAND

ROONEY

MARIAN

GREY

MCKINLEY

GAMA

GEIGER

GASTON

METZ

BACA

SADLER

RAINEY

DOAN

LILLY

SERNA

ANAND

MCELROY

CORP

SCHWARZ

DICKEY

MACKAY

TAMAYO

ROSENTHAL

PAYROLL

HIPOTECARIO

WHITTAKER

LEONG
SCHAFFER

LOJA

BURRIS

AN

COYLE

CONDE

WORLEY

GIRALDO

RACHEL

SIM

SILVERMAN

PULIDO

LOMBARDI

COUCH

MARGARET

VARGHESE

ZONE

HARRY

NEELY

CHAUHAN

ANDRS

GRIGGS

TOMPKINS

CHERYL

KRUSE

STUBBS

VOGT

QUIROGA

BRIDAL

LAUREN

ARTEAGA

VIDEO

CAPITAL

TATUM

TECHNICAL

MCGHEE

TELLEZ

STROUD VICKERS

SYLVESTER

METCALF

ELMORE

QUIZ

KEATING

MANLEY

MERCHANT

PRAKASH

POLK

CEBALLOS

LOCKWOOD

BERGMAN

HINOJOSA

WEI

CONTI

BURROWS

FINE

MESA

CLIENTE

DUNHAM

BARROSO

WATT

ARAGON

BOSWELL

ALDRIDGE

SINGLE

KOEHLER
VOSS

IVEY

HUSSEIN

MCDONOUGH

BHATT

POINT

HANLEY

HEARD

ROPER

PAINTER

VASILE

FARR

CHRISTINA

AMES

SHELDON

YEAGER

BOUTIQUE

STRAUSS

LEYVA

JACOBSEN

BOO

TRAVELS

STEWARD

CHRISTY

GIMENEZ

ALEMAN

SORIA

UP

NOVA

USER

PELLETIER

KAPOOR

DUMAS

KAHN

GARG

PUBLIC

NATION

GARDEN

FAY

TROTTER

PARTY

HOLBROOK

EDITH

EVELYN

LEIVA

BODY

DARBY

KITCHEN

CREWS

PASCUAL

NEGRON

ARREDONDO

AS

VALVERDE

WINN

SPORTSMANS

LIANG

BAUM

GREG

ERNST

CAVALCANTI

OREILLY

SCHREIBER

ERVIN

JOO

DUGAN

WOO
MCGREGOR

LYN

STOVER

MORE

SANCHES

NETWORKS

DAFITI

RICCI

SHERRY

COLBERT

OSULLIVAN

BREWSTER

COULTER

MADRIGAL

INFORMATION

NOT

CHILDERS

LUJAN

BOGGS

TRINDADE

AGENCY

PERES

BASSETT

KRISHNAN

RATLIFF

SAUCEDO

SALIM

SUPER

SOL

LONGO

WILLARD

BOSTON

KRAUS

HAGAN

THI

GRIMM

SHEIKH

STORY

BUSCH

LEMUS

GIVENS

SRIVASTAVA

SHRESTHA

FUNG

HACKETT

MCMULLEN

LIZ

WEINSTEIN

HOSKINS

PADGETT

BUCKNER

DOMINGO

OKEEFE

MARTHA

VENTAS

CONNORS

OGDEN

MCRAE

LANGFORD

TREE

SCHUSTER

PET

HINDS

KHALIL

CONSTANTIN

MAYES

SCOUTS
GROVER

MCGRAW

HOLLIDAY

LACEY

LOMBARDO

SALAH
COLOMBIA

URBINA

PAPPAS

IONESCU

BB

VITOR

SFPPDRAFTAUTHORIZATION

WILHELM

PUCKETT

SOFIA

CHAGAS

BILLINGS

GOODE

WESTBROOK

ANAYA

NANCE

TIPTON

MEADE

DELIA

GAIL

TOUR

CORNELL

ARAYA

SMILEY

WHYTE

ZHU

LOVELL

MILLIGAN

AKERS

REA

HABIB

HONDA

FRED

VIP

ACCOUNTING

CATHY

WADDELL

BRENNER

RECIPIENTS

PONTES

COFFMAN

MARTINO

SNELL

MALCOLM

ADAMSON

BALANCE

ALBRIGHT

PIMENTA

WAITE

CONKLIN

HAWK

MCGOVERN

ALBRECHT

CONROY

WAN

LAY

KEYS

GILLIS

BARRIENTOS

JOLLY

MARI

HADLEY

PENNY

YEUNG

ANGULO

ARENAS

HUI

TOLBERT

CROCKETT

NUGENT

CHILDRESS

VISA

CARLISLE

FRIENDS

CAREER

DUBAI

CODY

LAYTON

ULLAH

NORWOOD

BELEN

MINER

DINH

WALDRON

STOCK

ABDEL

RUBEN

PERSAUD

AMBROSE

AURELIO

VENEGAS

TIWARI

FORTE

UDDIN

TIA

CAO

TALBOT

TODAY

LANIER

GARAY

FAGUNDES

BULLARD

HAYWARD

RENTALS

MO

REES

KRUGER

YARBROUGH

GRAF

WEINER

LORI

THURMAN

BHATIA

MELVIN

ANITA

CENTRE

SHEN

CARO

PESSOA

ESCOBEDO

MURDOCK

ANTNIO

HUTTON

CONCEPCION

GIRARD

SCHULTE

ALVARENGA

BENEDICT

FERRARO

DENNY

LOURDES

LYMPHOMA

HEATHER

MOHR

LINCOLN

CROWDER

DOLORES

SWENSON

CRABTREE

QUIGLEY

GERARD

RUEDA

HAWLEY

BEAL

EVA

LATHAM

POE

PINA

RUSS

MALAYSIA

EM

HOLLINGSWORTH

ULLOA

BRAGG

BATEMAN

MCWILLIAMS

CLEMENTE

TREMBLAY

ASSESSORIA

TECHNOLOGIES

BARBOZA

CENTENO

AUGUSTINE

KOHLER

SHEFFIELD

HINSON

NEFF

ROWLEY

PAI

MCFARLANE

FLOOD

LIVE

DORAN

WISEMAN

PORRAS

STACEY

BOWLES

FERRO

CORCORAN

ATLANTA

JARA

HANDY

NEWSOME

FRESHDESK

TUDOR

OROURKE

MARROQUIN

REPORTS

ROCIO

BLANTON

GARDINER

MANSFIELD

PAR

OVIEDO

VANDER

CLEARY

REEDER

MAYA

NUMBER

MCQUEEN

BARROW

BARTH

COLVIN

DESIGNS

WATER

GENTILE

DELUCA

DIETRICH

HECTOR

MCDONNELL

QUINTANILLA

PROF

GASPAR

CHRISTIANSEN

BEYER

LINS

ROB

RIDER

RADIO

CHOWDHURY

ESTEVES

GIFFORD

FLORENCE

CLEMONS

ALENCAR

SPA

SOCCER

STILES

ESCOLA

CHAMPION

AP

VILELA

ALINA

BAR

MONTIEL

FURNITURE

ELKINS

VZQUEZ

JORGENSEN

KOWALSKI

LUCY

BELLA

FRIAS

FONTANA

VANG

COE

BETTS

DAWKINS

IMRAN

TALENT

FACUL

FONTES

EMILIO

FRAGA

ADRIANO

SPRAGUE

DOMINGUES

SANTAMARIA

FLAHERTY

SHETTY

BLISS

DOG

ELECTRONICS

TRIPP

BULL

BA

WHITING

HAMID

ADDISON

DOWLING

SALDANA

SHEARER

GOLDSMITH

ROXANA

RAINES

DUMITRU

PEARL

NEIL

MORRISSEY

CRUMP

HILLIARD

LUCIO

GUNTER

DUFF

CORNELIUS

IOANA

RECORDS

ADOLFO

TEEN

HOYT
GODDARD

MANCINI

HENLEY

ANTOINE

FENTON

SINHA

LOOK

ZIMMER

GANNON

MOSELEY

MUSA

LAZAR

PAYTON

TOLENTINO

CORMIER

PACK

RAJA

DOBBS

HOBSON

BLACKMON

MEEHAN

ECKERT

DENT

CASANOVA

HATHAWAY

BOOK

CHAVARRIA

BLOUNT

HUMAN

DOLL

STAN

INSTITUTE

SOTELO

CALVERT

MILLAN

BABCOCK

INMAN

CLINTON

PAULINO

PINO

CEZAR

NARVAEZ

AMARO

COUTURE

GOYAL

POLANCO

ASHBY

ADAIR

BRANTLEY

TRINH

BARRAGAN

CHADWICK

ROMANIA

SPIVEY

FONTAINE

HUNG

AGENT

JUDD

NAYLOR

GERALDO

SANABRIA

REGISTRATION

BARCLAY

CAMPO

NORIEGA

CENTRO

SHUKLA

PETTIT

QUESADA

JNIOR

COLES

YAP

EPSTEIN

SUMNER

TEJADA

PARIKH

LAIRD

WILKES

NOOR

FOUNTAIN

MOTT

OAKLEY

JAVED

SCHERER

RENDON

GRANGER

VIGIL

FAYE

REYNOSO

JONATHANCARON

PA

YOST

HENRIQUEZ

BELLAMY

KEEN

HINKLE

IRVING

TRINIDAD

BAUMANN

KWAN

VITALE

RALPH

BAHIA

DIEHL

YOUTH

HURT

DOSS

MONTANO

SMYTH

HYATT

LISBOA

ZELAYA

CRUISES

LOS

PAULSON

BAUMAN

PARTNER

CHESTER

PALACIO

HUMPHRIES

BALLESTEROS

ADEL

HAM

LAN

COLOMBO

GHOSH

STALEY

MENENDEZ

GRACIELA

FOOTE

GRANDE

ANTON

USMAN

BARONE

MAGNO

FEEDBACK

HIGHTOWER

CORDOBA

PERDOMO

CARRINGTON

HOFF

TOBIAS

CARLO

LORENZ

BEAVER

DUTTON

DUPONT

MAIER

CHEVROLET

LOZADA

MCKINNON

ASHTON

MOTOR

BAPTISTE

HERNAN

AKHTAR

KAUFFMAN

LYNNE

TIDWELL

PARR

STAPLETON

MICHAUD

SEGOVIA

OAKES

SOLORZANO

FUCHS

ROOT

DIALLO

DANGELO

LAGOS

NICK

COPE

BRIONES

DURAND

SONIA

GONZAGA

HAWTHORNE

JENNY

SCHMID

SHIPLEY

CARDOZO

YOLANDA

TELES

ARRINGTON

HOUSER

SHEETS

BEVERLY

HELTON

HAIDER

HORVATH

MED

HURD

KILGORE

SAINI

BOUTIQE

SIMES

PARA

URBANO

HODGSON

MARIS

BOTELHO

PUTNAM

RENNER

WRAY

DIETZ

DUGGAN

MCNALLY

HUNTERS

EPPS

AMERICAN

COREY

SULTAN

CERQUEIRA

ION

RING

JIANG

ADM

BAER

MACRI

RYDER

ESTELA

BANDA

ROS

WHALEY

HAMLIN

ORDOEZ

TARGET

DOW

LANDERS

BACH

HARMAN

GOODRICH

LINTON

SHOES

TU

CAVANAUGH

SADE

HE

NATALIA

AKBAR

BLACKMAN

MORELAND

ESTRELLA

GOINS

WHITMAN

BARTLEY

CONSULTORIA

PRESCOTT

OLIVERA

MULLIGAN

COUGHLIN

ROBERTA

HAUSER

PARRY

CHANCE

TRENT

CLOUD

MUIR

NAGEL

GAMEZ

STRINGER

BUTTS

ISAACS

BOUCHARD

YI

DALLAS

DICKENS

ZUIGA

HAYWOOD

BRYSON

MARCIO

JEN

VALDIVIA

MADSEN

AYRES

HARTMANN

LINHAS

CUZ
MEMBERSHIP

TIERNEY

IYER

DOCTOR

SAPP

SAYED

PETIT

FERRARA

BERRIOS

STEINBERG

BOLDEN

ALTAMIRANO

MESSINA

BURKETT

MALLORY

CRAVEN

STAPLES

MOREAU

MARX

SHIPPING

SHELLEY

VALERIA

LIVING

SALTER

PURDY

STEEL

MCCRACKEN

TERRA

JUDITH

GAVIN

EUBANKS

ANDY

YANEZ

HWANG

AFONSO

GUIDRY

MARTN

MEI

HILFIGER

ALTMAN

ORANGE

VIAJES

DELLA

ORNELAS

LANDIS

MCCAIN

CUTLER

COURT

NEWSLETTERS

BREEN

BARNHART

FRANZ

SAINT

COUSIN

EMANUEL

DEJESUS

MONTE

ESCAMILLA

BURROUGHS

WENDY

COMPRAS

BUNCH

TA

CASINO

IRVIN

FOUNDATION

AWAD

HENNING

MCCLENDON

PEDRAZA

TRANSPORT

PHILLIP

THAKUR

ELEMENTARY

HAGER

TIMMONS

ROMEO

ALONZO

ANDERS

PEREYRA

BRUNNER

HOUSING

VELOSO

YUSUF

RAMEY

FEDERICO

PEOPLES

POIRIER

RICKS

RICKETTS

GHEORGHE

STOREY

YUEN

APARICIO

TITUS

MISTRY

KAMINSKI

THACKER

SANTORO

CONOSCO

MUTUAL

NACIONAL

CLOTHING

ROA

CADENA

JEROME

GRAPHICS

ENNIS

ENGENHARIA

GREGORIO

FAROOQ

PASCAL

SARAIVA

LOURENO

WING

PICKERING

CASILLAS

FAITH

MCCORD

VIDA

CONNIE

CHEW

SAMS

ELIZONDO

VALLADARES

SHORE

PORTAL

COLIN

RASHEED

BOLAND

SANTO

MNDEZ

EASON

WELLER

HERNDON

GUZMN

LOVETT

CHISHOLM

BARB

MENSAH

GRAYSON

CONSULTANTS

SHAHID

SOLAR

DONOHUE

OVERTON

FS

WAKEFIELD

COACH

LAWTON

SEVILLA

FELTON

BT

ALLEY

JUSTIN

BIRCH

CORLEY

LEGAL

MAM

ULRICH

REAGAN

MUNRO

EASTMAN

MORLEY

CONTE

MATHUR

MARTINI

BERNARDES

FONTENOT

OAKS

TOMA

PENDLETON

JON

BAPTISTA

DILL

MENON

ENGLE

OH

LAWLER

CYCLES

BR

RESORT

ASLAM

MCNULTY

RENATA

JARDIM

DAMICO

PRODUCTS

LANGSTON

LEROY

ESPERANZA

MANSOUR

SCHILLING

COUNCIL

LAL

RUBY

IONUT

CHOICE

TSANG

HARGROVE

FLOREZ

WILD

MOSTAFA

AUCTIONS

SAC

BOURGEOIS

COMPUTER

CHING

MOJICA

MUNSON

MERINO

IRM

GRUBER

VEIGA

POLO

ALDANA

PRINTER

PUENTE

CROFT
NISSAN

TATIANA

STORM

GARZON

ALINE

RAMSAY

AGUSTIN

HANKINS

CRENSHAW

MESSER

ACUA

KEENE

STARKS

MAYORGA

CHILD

IVY

YOUNGBLOOD

JEFFERS

HAMEED

WHITTINGTON

SPAULDING

ARRIAGA

TOWN

PRITCHETT

THIAGO

COONEY

ROUSSEAU

CROWELL

RODAS

JANSSEN

FORRESTER

HOOKER

DEMARCO

TRACEY

MIMSDOWD

GEORGES

BOCK

PFEIFFER

DAVEY

WASHBURN

BOSCO

CARRIER

WHITLOCK

PIA

RAHIM

MANZANO

VARNER

SAUER

FLINT

CC

CERDA

LIND

AMIGA

CAPUTO

SCHULER

CABLE

REARDON

WORTHINGTON

HERRMANN

LEMON

DAGOSTINO

HILLMAN

BLANK

DOUGLASS

LADD

POSEY

MCNEAL
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Fig. 3: Visualization of the name embedding for the top 5000 last names, showings a 2D projection view of the embedding
(left). Insets (left to right) highlight British 1 , African-American 2 and Hispanic 3 names.

Variation Popularity Gender Ethnicity (NN(1))
NN(1) NN(10) P (W |W ) P (B|B) P (A|A) P (H|H)

CBOW joint 0.6434(0.0007) 0.9092 0.9360 0.9362 0.5939 0.7626 0.7543
SG joint 0.6747(0.0002) 0.8844 0.9274 0.9461 0.4561 0.7208 0.7543
CBOW sep 0.6675(0.0003) 0.9162 0.9350 0.9299 0.4437 0.7167 0.6710
SG sep 0.5776(0.0001) 0.8844 0.9205 0.9217 0.3451 0.6797 0.6971

TABLE IV: Evaluation of different embedding variants. Popularity is measured by Jensen-Shannon Divergence of frequency
distribution, while all other values are precision at k.

varies with popularity of the first name, and the number of
neighbors.

From Table V, we observe that our proposed name embed-
ding scheme shows strong gender coherence, especially for
popular names. As we can see from the tables, the percentage
of neighbors that have same gender as the original first name
is very high for the top 30% most popular names comparing
to a randomly assigned name (50%). On the other hand, the
percentage decreases when unpopular names are included, and
also decreasing as the number of neighbors increases.

A similar coherence analysis was carried out with regard
to ethnicity. We found that the top neighbors of a popular

Fig. 4: The two distinct Asian clusters. Left: Chinese/South
Asian names ( 4 in Fig. 3). Right: Indian names ( 5 Fig. 3).

Top % 1 2 3 4 5 6 7 8 9 10
≤ 10% 100 99 98 98 98 98 98 98 98 98
≤ 20% 99 97 96 96 95 95 95 95 95 95
≤ 30% 96 95 94 93 93 92 93 92 92 91
≤ 40% 93 93 91 90 90 89 89 89 88 88
≤ 50% 89 89 86 85 85 84 84 84 83 83
≤ 60% 86 86 84 83 82 82 82 81 81 80
≤ 70% 82 81 79 79 78 77 77 76 76 76
≤ 80% 79 78 76 75 74 74 74 73 73 72
≤ 90% 76 75 73 73 72 71 71 71 70 70

All 73 72 70 69 69 68 68 67 67 67

Top % 1 2 3 4 5 6 7 8 9 10
≤ 10% 97 97 97 96 95 95 95 95 95 95
≤ 20% 91 91 91 90 89 89 89 89 88 88
≤ 30% 85 84 84 84 83 83 82 82 82 81
≤ 40% 80 79 79 78 78 77 77 77 76 76
≤ 50% 75 74 74 73 73 72 72 72 71 71
≤ 60% 69 69 68 68 67 67 66 66 66 66
≤ 70% 66 65 66 65 64 64 63 63 63 63
≤ 80% 62 61 61 61 60 60 59 59 59 59
≤ 90% 59 59 59 58 58 57 57 57 57 57

All 57 56 56 56 55 55 55 54 54 54

TABLE V: Gender coherence of the name embedding for
males (left) and females (right), as measure by the percentage
of k-neighbors being male (left) and female (right).

name tend to have a high probability of being in the same
ethnicity group. The coherence for an ethnic group correlates
positively with the popularity of the group in the contact lists.
The coherence for AIAN and 2PRACE are poor, because they
only account for 0.1% and 0.05% of the last names in the
contact lists. Thus there is too little data to get the embedding
correct.

PCC SCC
RA RU RA RU

First names 0.5813 0.7795 0.5170 0.5402
Last names 0.2260 0.4454 0.3444 0.3916

TABLE VI: Correlation of real names and replacement names.

B. Name Popularity Analysis
To measure the popularity preserving of word embedding,

we calculate the real name frequency of a name (R), the aver-
age real name frequency of its replacement names (ten nearest

5



neighbors) (A), and its replacement usage frequency (U ).
Two measurements, Pearson’s correlation coefficient (PCC)
and Spearman’s rank correlation coefficient (SCC), are used
to measure how well the popularity is preserved. The results
are shown in Table VI. Overall we can see that the correlation
between the real name frequency R and the replacement usage
frequency U is higher than that for the real name frequency R
and its neighbors’ real name frequency A. This indicates that
a popular name is very likely to appear in among the nearest
neighbors of other names, even though its nearest neighbors
are not necessarily popular names.

C. Why does the embedding work?

Recall that we start from contact lists of millions of users,
and embedding the first and last names using word2vec. We
have observed visually and though numerical metrics that the
embedding captures gender and ethnicity very well. A natural
question is: why does it work so well?

Our hypothesis is that the population as a whole have a bias
toward contacting people of the same ethnicity and gender.
This bias drives the embeddings of names of similar ethnicity
and gender close to each other, and pushes names of different
ethnicity and gender apart. To test this hypothesis, we look
at the frequency distribution of percentage of males in our
mailing list, and compare with the null hypothesis. In Fig. 5
(left), we divide contact lists by a threshold based on the
minimum number T of identifiable genders in the list. E.g.,
T = 5 means those contact lists with at least five gender-
identifiable names. The distributions of the ratio of identifiable
males in the contact lists with T = 5 and 10 are seen as
the two lower curves. Clearly, the majority of the contact list
has around 50% males. However, looking at these distribution
along would not tell us whether the distributions have any
bias. For this purpose, we need to compare them with the null
hypothesis.

We generate the null distribution by assigning the gender
of a name randomly following the gender distribution of the
contact list. Fig. 5 (left) shows that the distributions based
on the null hypothesis (the two higher curves) are spikier,
with around 30% of the contact lists having 50% of males,
compared with the observed 15%. Fig. 5 (right) shows the
deviation of the observed distribution from the null hypothesis.
It shows a clear bimodal pattern, confirming our hypothesis
that contact lists on average exhibit a bias towards either
male domination, or female domination, especially the latter.
A similar analysis was done with regard to ethnicity, and
confirmed a bias for people to contact other people of the
same ethnicity. Due to space limition details are ommitted.

To further verify the gender bias in observed contact lists,
we model the observed number of males in all contact lists as a
Binomial mixture model. The mixture model fits the observed
data well, and suggests that 47% of the observed contact lists
belong to male users and 53% belongs to female users.
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Fig. 5: Left: the distribution of user’s gender in contact
lists data. Distributions with legend “R” are from binomial
distribution with probability 0.5. Distributions with legend “G”
are from binomial mixture model with parameters inferred
using EM algorithm. Other distributions are from observation
in the contact lists. Right: deviation from the null hypothesis.

IV. CONCLUSION

We propose a new technique for generating look-alike
names through distributed name embeddings. By training
on millions of email contact lists, our embeddings establish
gender and cultural locality among names. The embeddings
make possible construction of replacement aliases for any
given name that preserve gender and cultural identity. Through
large-scale analysis of contact lists, we establish that there is
a greater than expected concentration of names of the same
gender and race for all major groupings under study. The look-
alike name generation technique is currently being deployed as
part of soft-challenge pipeline for login challenge and account
recovery see Fig. 1). A demostration website for generation
look-alike names is available as http://yo/lookalikename.

We are current using these embeddings for age and ethnicity
classification of names. Gender results are available in the
URS datahub and ethnicity results will be in soon.
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