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@ US Global Presence Requires Language Expertise

Estimated number of deployed US military personnel per region

 Countries

— US Military and Civilian DOD
Personnel in 175 countries?

— Official US Military bases in 42
f countries?®

Americas Jsarmico o + Languages

17,300 ° Africa — 7000 languages in the world
USINDOPACOM 6,309 L — 3000 languages in INDOPACOM

— DOD maintains approximately 40
languages in Strategic Language List

Europe e oali
100,000 priddie East“\
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@ Need for Foreign Language Learning

National Problem Sample Specializations

“A critical component [is] the ability to speak
languages and really engage at the right level of Cryptologic
cultural awareness, with not only the adversaries, CHESHheLs

but also third parties.”

. i Foreign Area

— Christopher Maier Officers
Assistant Secretary of Defense for Special
Operations and Low-Intensity Conflict’

Civil Affairs Humanitarian

Language Learning Technology - ' Senate Armed Services Committee hearing on United States Special Operations Command and United LINCOLN LABORATORY
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@ Generalized Training Architecture

Student Graduate Certification Professional Deployment

Specialization
. Training i"l_* < ﬁ '
z I~ @ _ @ﬁ
Recertification

|

OQ Classroom o Standards Operations o
o0 0 r: o -QQ ‘ — E o B Oa
e || ‘JQ O SOP ‘n‘
Students Instructors Specialists Researchers Operators

Each Human-Machine Team provides an opportunity to optimize overall process via machine network
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@ Defense Language Institute (DLI)

ngme .é’mmge Duatitute

MONT!RE Y

» Largest foreign language training
center in the world

— Administered by U.S. Army TRADOC

— Over 3,000 military students per year
trained in Monterey, CA

— Over 45,000 “distance learners”
« Tests proficiency in 70+ languages
« Currently 14 languages taught on post

Global mission set creates demand pressure to increase national language capabilities

LINCOLN LABORATORY 1
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& Historical Highlights

Foreign Language Learning

Defense Language Transformation Roadmap
2005 Increased Proficiency Target

| |
I

All New Defense Language Proficiency
Tests built using Lincoln’s Domino System

Defense Language

Institute established 1963

Interagency Language Roundtable
skill descriptions 1985

First Defense Language Institute Program
with Lincoln Laboratory 2003

© :§@g N

Create LR & o Deltvery

Rems | Roviow

Human Language Technology

. »
@/
Fleld

| Testing

A K

@ =
Accept of
Reject ltems

Language & Machine Translation Language Learning Automated Workflow

speaker recognition Evaluation using using Speech for Language Test
Foreign Language Recognition Development

Comprehension Tests

Speech vocoders
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@ Automatic Pronunciation Feedback

« Use statistical models to provide phoneme and word-level pronunciation scores
 Enables focused learning of phonemes based on individual pronunciation
 Web application available to students at DLI

md minute « Vocabulary item wi_th_

reference pronunciations

76 * Learner pronunciation with
feedback for word and for
phonemes

* " *

CERTR)

*

aqigq

DAL O3 7rsg e o9 LINCOLN LABORATORY
https://www.ll.mit.edu/r-d/projects/automatic-pronunciation-feedback =~ MASSACHUSETTS INSTITUTE OF TECHNOLOGY



@ Impact — Automatic Pronunciation Feedback

ROOOOCY
peanay

po

o7z |
NTONEMAIOL J

IMPROVING
Language Training
One Syllable at a Time

BY DR. TAMAS MARIUS

Pronunciation Feedback (NetProF) — has
been in existence for over 8 years and in-
cludes more than 15 languages.

steadily since the system was introduced
in 2010 and reached 193,000 recordings
in 2017. DLIFLC’s NetProF System has
proven to be very helpful for students.
Studies on pronunciation have focused
on various aspects of the most helpful
ways to improve pronunciation. Accord-

NETPROF

o if you need help pronouncing
your words, especially for foreign
languages, NetProF can help.
The system — called Networked

NetProF student use has grown

Available at DLI in 15 languages for
students and instructors

— Initial Prototypes in 2010
— Fully Transitioned to DLI in 2019

— Approximately 250,000 Netprof recordings
per year

— Automatic, individualized feedback available
24/7 over network

Accepted and adopted for new Arabic
curriculum, more anticipated

Tamas.Marius@DLIFLC.edu
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@ National Need for Foreign Language Proficiency Testing

Defense Language Proficiency Test' (DLPT) Oral Proficiency Interview (OPI)

DLPT S Lower Range Reading Comprehension Test for Russian Form A

Sample Passage

An excerpt from a letter to the editor of a newspaper S$1. What is the writer concerned about?

A Kak 11 MHOIIIe MOCKBITYIL ICITLITHIB A0 00 b UnIe " Finding good employees nowadays in Moscow

TPYAHOCTI B MocaeHee ppenta. B crommie Heerko » .
B ’ (" The cutthroat competition among university students.
YETPONTHCA 1O CIICLNIANLHOCTI, 0C00eHHO IHKeHepY. IT0

T — (" The declining quality of teaching at many universities.

EBUIVCKANOT THICAYI CHICLIIAIICTOR, 11 KAASINT I HIIX XOYeT (" Securing employment in his field in Moscow.
ocrareca B Mockee, Koukypernua ovens Bricokas, i

« . «
¥ 7 V.
IHOTAA HYAHBI MeCALUBL, 4T00BI HAlITII padoT el gssetions for Sunsls Faseass

End of this passage

Mark les passage for later consideration r

| Help | Sample Passage 1 question << Back Next >>

Test development challenged by volume and variety of languages

Language Learning Technology - DLPT = Defense Language Proficiency Test

DAJ 03/17/23 * Sample Passage from DLPT-4 Familiarization Guide
https://lwww.dliflc.edu/wp-content/uploads/2014/04/DLPT-IV_Fam-guide-for-Web-based-test.pdf

LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TEcHNoLoGgY  9:04



@ Automated Test Development Workflow Architecture

Contracted Item Acceptance Test Item Development Psychometric Analysis and Delivery

[@E}@}}@}}}@E}@E}@E}@}}E}@E}}}@E}@}}@E}@}E}@}}}]

Domino Framework
. DEV'0P3) &
a Generic Document ,‘:4

Multi-lingual support Information Hiding 7
Structure @ ops) B

STEELCUT
SOFTWARE

Domino system automates workflow handoffs

E%g%asg%ggming Technology - LINCOLN LABORATORY
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@ Domino Architecture for Al Component Collaboration

Contracted Iltem Acceptance

[@%@&@Q@Q@Iﬁ@%@}:ﬁQ@ﬁﬁ@&@ﬁ@%@kﬁ@}ﬁ]
1r 1r 1r

{¥ Advanced Al Components

Test Item Development Psychometric Analysis and Delivery

© Text Difficulty [ | © Similarity | | ® Audio © Audio © Auto Speech | |#® Machine © OPI 1 Conversation
Rater Analysis Analysis Enhancement Recognition Translation Transcription Analysis
Esther Wolf Ray Budd Paul Gatewood  Jonas Bergstrom John Steinberg HLT COE Gordon Vidaver Doug Jones
Group 24 Steelcut Group 24 Group 52 Group 52 Johns Hopkins Group 52 Group 24
Software University

using our automatic leveler for one of the review steps.

Step @ used to require two human reviewers for difficulty level, but now only requires one,

Language Learning Technology -

DAJ 03/17/23
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@ Military Foreign Language Skill Proficiency Levels

Interagency Language Roundtable (ILR) Proficiency Scale )
Unable to - N\ Near-native
function 0 o+ 1 ik 2 2+ 3 3+ 4 ability
I I I I
nothing words facts context culture
announcements, news from the technical reports, opinions on
notices, ads media editorial pieces, highly abstract
. concepts
« DLI Graduation
L~
Goal
. J

Reasons why texts must be labeled by difficulty:

 Instructors need to select docs for their students at appropriate levels
» Self-learners need to find appropriate docs quickly

* Test developers need to screen reading passages

Current process is manual and requires expensive, highly skilled professionals

Language Learning Technology - LINCOLN LABORATORY
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I&] Automatic Text Difficulty Rating

_ Estimated
‘ _ ‘ Difficulty Rating
_ {1..4}
Document Feature Vector Regression Model Proficiency Level
Sample Features .
* Build a model for text levels over features extracted
Average word length from documents in mission-relevant topics
Average sentence length (Science and Technology, Geopolitical, etc.)
Relative entropy * Focus on language-independent features to

B maximize adaption to new languages

K-Means Cluster ID

Automated process is fast and sufficiently accurate for operational use

E%g%%g%ggming Technology - LINCOLN LABORATORY
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@ Al Text Difficulty Rater -- Performance

Mean Squared Error

2 -
0.25 Operational Threshold 0.25
98% of languages have ratings correct within a half-level (64% exact matches)
»
(]
m
s 0.19 4 .
i Languages added 2015 -- 2021 New Languages Added in 2022 for Test Development
7
| &
o
S
5)
= 0.13
0.00 I
Levantine Yemeni Hebrew Persian Iranian Urdu Portuguese Tagalog Indonesian Thai Viethamese Polish
Language Learning Technology - Gupta, E., Budd R., Gatewood P., Hagan, S., Durham, V. Jones, D. (2023 in progress) Analyzing the Trade Space in Multi- LINCOLN LABORATORY
DAJ 03/17/23
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@ Outline

 National Need for Foreign Language Training
 Foreign Language Learning & Testing
— Automatic Pronunciation Feedback
— Automated Test Workflow Architecture
‘ — Personalizing Language Proficiency Roadmaps

e Summary and Future Work

Learning Technology - LINCOLN LABORATORY
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DAJ 03/17/23
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@ Personalized Roadmaps for Foreign Language Proficiency

Standard Learner Model
Curriculum Framework
Basic Course Pronunciation & Orthography | | Vocabulary | Features
oy e oy e e ey el e e Vi f112, F330, -
Sound & Romanization g kk n d tt r m b pp s t \p h f f
— s - IPA WOK NNl sl I Y A VZ 2597 1402, ¢-*
Scrlpt ol Romanization kK k n t - | m p - |t t [p |t
" IPA VAR (M U R VAR 1+ R e m V3 f236r f357l
. S Vocabulary  Context Vq fg17, f708s -
7] emester | == T
2| Biyaht. PHHS. SEoHG, Vs foa0, fe3, Core idea is to provide learner
o 1 QU GLICE PHSHHe dds. QUG LICL alternative pathways through
S
3 ©al7+aHQlL|CHoHEBEA R A AL QahzkarYl L) the V°°a'f"”r:ary a“d,,ffat”r?s
'5 Vy fyis B o Lobf:eoc\;gre st e same” learning
iv
- Semester | |exsic  |2ds 2L Yol £XstD Aoja. )
2| P ) oA~ ES B B} & 50{0}
& ClALL SSHCE BILIC, Features Include:
S0 HAEL o U 12 )
o| =3}t o| =¥t C}. * Grammatical
S22 ANEo2 go| . (e
Semester | lemsc  ERass Pronunciation
L 3 * Context
sh2o| 23} QA0 B HEE|D
i S R e Cultural
BAs Oairias oo LINCOLN LABORATORY
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[E]

Toward Personalized Language Roadmaps

o Standard

dh Curriculum
Student

Sound &
Script

!

Semester
1

v

Semester
2

v

Semester
3

Course Knowledge

Materials Obijectives {1..N}

< .

Augment
Learner
Model

Learner Model Framework

: "'_ N | Known
} 1 Yes
‘ 2 No
Student . N No
Learning
Feedback

t. Loop

ﬁ]i’v

Select Mission-Centric
Language Materials

Evaluate
Knowledge
Objectives

Goals

Increase speed and efficiency by
reducing unnecessary
redundancy

Reduce attrition by engaging
students with materials of interest

Increase proficiency outcomes by
increasing efficiency

Language Learning Technology -
DAJ 03/17/23
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@ Traditional “Gloss” Concept

£ B % SRR\ &I BEL KESE

shan zhOu gai budui faxian Iu zhadan

g bian
last week the army foun road bombs
d side

12th Century Gloss

+ Je l'rer}z:m ol;:enu'nbmf’ 3 o :

qW anmn uy
bl‘fcdm'o}!

A gloss indicates the meaning and pronunciation of foreign language materials

Language Learning Technology -
DAJ 03/17/23
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@ Novel “Hypergloss” Concept for Learner Model

£ B % SRR\ &I BEL KESE

shan zhOu gai budui faxian Iu zhadan

g bian
last week the army foun road bombs
d side

Reader View of
Bilingual Documents

Capture Usage
Patterns

Manipulate Hypergloss Tiles

Add English “gloss” for foreign terms
Insert wildcard tiles as needed

Personalized
Vocabulary List

3. Rearrange into valid English word order

A “hypergloss” can be manipulated in a game-like way to create personalized learning artifacts

Language Learning Technology -
DAJ 03/17/23
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@ Novel “Hypergloss” Concept for Learner Model

Last week, the troops uncovered a large arms cache in the same district, containing

Reader View of
more than 300 roadside bombs and huge quantities of ammunition. —>

Bilingual Documents

ERA L EERATER — LB T — AN RBUAS A, B A 300 AN B A

KREGRZ . [
Capture Usage
] Patterns
] Personalized

Vocabulary List

It bian ada : daliang
roadside 3 much

A “hypergloss” represents two languages at the same time

Language Learning Technology -

DAJ 03/17/23 LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 9:18



@ Reader View Sliders /1

Language Learning Exercise

_(1) Original Word Order —(100) Frequency Percentile
WrE=R FEH OB TE N:] H (=4 B oW T M ZRRAR MR

LR F2 il X FENOX ®RE T — A B i O 132
%y HEHR W X O RE% Wi 4 Nl AR i e A A
”OE RN B R W E 1D 1 R £ BRFRX X K d
i PR i *k i #K

WE=R Kt £ Z A BWAKRK W AN A [Tk FARAR MR HR

o WK HA Sk e PR ERBEFRZE B FET T 4R £
A% i wa B FIN BZ& k¥ —% Bk &#E
E A % RN R — X BB T — A4~ KB S E Him A

Z A~ B KEE A KRR OBRZ

E%g%%%e#ggming Technology - LINCOLN LABORATORY
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@ Reader View Sliders /2

Language Learning Exercise

* (3) Original Word Order —(100) Frequency Percentile
CWmER RGO A B dK T RORE

.....
,,,,,,

an Em o fm g i ) T 4 owE ® t ﬂﬁ,\“
Eﬁ’é‘ﬁﬁlé | ;z # éeaz w4 mzﬁ Aﬁ mﬂ "‘m . it‘, 5
ﬁ-: i.r_ )ﬁ/\u uﬁa % zzrm m e oW z:{ iz;%ﬁ K I-F Htl
%{; » ’ EEI% @;—F !:" )1& H{J ] ﬁ/}( 11 q:\"\’-\ ‘-L&"L‘.,lf_"‘:;“j'. viulaittivua  ared 1011 CaSLCI1

%E“% %H—ﬂi 25\ mwsﬁ wg AH _"ﬁﬁ kAR R 8

w fau& B zﬁep, o *a " é&% &3@ 3“‘?1134%“ oW R
CwE 0 mE BE B OB AR % mk BE "

L}%” ﬁ ﬁmrfnéﬂmzz T = Amﬁzﬁﬁwgm #

] 3 " o1 haxrin 20
nd one ' . HIS1GC Haviily SUU

zAm M %ﬂ kﬁfﬁﬁ‘ﬂi‘

\u\

ning Technology - LINCOLN LABORATORY
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@ Reader View Sliders /3

Language Learning Exercise

* (4) English Word Order —(IOO) Frequency Percentile

Fhe Sﬁ iLankvan rmhtary sald that 1n an él;éa“ p;eViously <> coﬁfrollcd by the éﬁeady <> def;:véted o
<>)’ Tarml Tigér éfgéﬁjzation ;- the army ai\so found § one <>> Subf;larine type of \}éésél

rﬁilitary ;%ﬁéials é‘aid that th.:is sl;jp can carry 3 § cfew mérﬁbers 1n the éﬁbrﬁarine ty}pe \;éssél ,.
1t béing foﬁnd oﬁ Sétﬁfday mght <$ wﬁen it' i ;subr:herged i.n ééé&ater 500 méters trom o
the céast iﬁ the 1'1'(‘$rth ééStem dis@ict of the Mgllaﬁﬁivu aréa‘.. :

Sri.:IJanlc?a 's t‘env year §> loﬁg .<.> cwﬂ war éﬁdéd t:Wo o months égo w1th fhel Tamll Tlger
érga;ljzation Béing ‘c.ieféated , ahd the dééth of th§: b.rigahizatipn 's riﬁgleade; Vlru p11a Prabakaran
i'n}_ the hndl Stagés of the éif/\i\l;War L the army hag | fouri‘d. somé diviﬂg éqhipment :

last wéek ,‘ 1n the s‘zvllme ar”ea. the foféé found <>I one < la\rgé érms depot , hz;ving 300 <> o

roadside bombs with much ammunition inside

E%g%%%e#ggming Technology - LINCOLN LABORATORY
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@ Reader View Sliders /4

Language Learning Exercise

—(6) English Word Order —(IOO) Frequency Percentile

the Sri Lankan military said that in an area previously controlled by the already defeated
Tamil Tiger organization , the army also found one submarine type of vessel

military officials said that this ship can carry 3 crew members in the submarine type vessel ,

it being found on Saturday night , when it was submerged in seawater 500 meters from

the coast in the north eastern district of the Mullaittivu area

SriLanka 'S ten year long civil war ended two months ago with the Tamil Tiger

organization being defeated , and the death of the organization 's ringleader Viru pila Prabakaran
in the final stages of the civil war , the army has found some diving equipment .

last week , in the same area the force found one large arms depot , having 300

roadside bombs with much ammunition inside

Language Learning Technology -
DAJ 03/17/23
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@ Reader View Sliders /5

Language Learning Exercise

I majls——— (2) Original Word Order sl (50) Frequency Percentile

_J@G’i_ﬁ'ﬁé%ﬁﬁiﬁ_ﬁ_\bkﬁu EI‘B‘ # T

| ?ﬁﬁ%ﬂ E‘J ﬂmz | %IKA X ?:%?IJ T 7 1y B‘Jﬂﬁ/” -

S ﬁ, | :z e | | Wﬁ. Aﬁ 943 o "L%R

wmee WfF oz Wk W A A W WE o

mﬁm %)ﬁ s ringlea %BA Eéé Zifm _.1Hs of the death and the ende
f‘lily\ FrSE H = ﬁmz zm E RS j@ o B A
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&3 Hypergloss Differential

the Sri Lankan military said that in an area previously ¢ controlled by the already ¢ defeated ¢ ¢
Tamil Tiger organization , the army also found ¢ one ¢ submarine type of vessel

military officials said that this ship can carry 3 ¢ crew members in the submarine type vessel , it
being found on Saturday night ¢ , when it was submerged in seawater 500 meters from ¢ the
coast in the north eastern district of the Mullaittivu area

SriLanka 's ten year ¢ long ¢ civilwar ended two ¢ months ago with the Tamil Tiger

organization being defeated , and the death of the organization 's ringleader Viru pila Prabakaran
in the final stages of the civil war , the army has found some diving equipment
last week , in the same area the force found ¢ one ¢ large arms depot , having 300

roadside bombs with much ammunition inside

* A Hypergloss represents two
languages at the same time

* Difference between English and
Target Language sequences are
shown in red

* Notice that most of the passage
is not red

» The “Differential” provides a
focus for learning

* Currently manually naming the
patterns in terms of Basic
Course materials in Phase 1

Leverages implicit commonalities between English and Target Language to minimize learning cost

Language Learning Technology -
DAJ 03/17/23
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@ Hypergloss Differential Linked to Grammar Patterns

[ 1 ®) Chinese Grammar Patterns
area previously © controllch

1 Parts of Speech
1.1 Adverbs
1.2 Adverbs with Adjectives

‘ ( ) . 1.3 Conjunctions
being found Lscawatcr 500 meters from © the J 1.4 Nouns

) ( ) . 1.5 Numbers

coast in the J Lof the Mullaittivu arcaJ 1.6 Particles
1.7 Verbs
) 1.7.1 Auxiliary verbs
[ and the death of the ) . 1.7.2 Verb phrases
[ final sta;cs} . 2 Grammatical Structures
[ ) f v 3 1 . 2.1 Complements
in the same area ) L having 300 ¢ © J 2 2 Numbers and Measure Words

. . ¥ | @ 2.3 Question Forms
roadside bombs with much ammumtan
2.4 Sentence Patterns

2.4.1 Basic/Simple Sentence Patterns

Leverages implicit commonalities between English and Target Language to minimize learning cost

E%g%%g%ggming Technology - LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TECcHNOLOGY  9:20



]:[ Leverage Manual Hypergloss Differential Data for Automation

Chinese Grammar Patterns

|
> C = * 1 Parts of Speech

controlled] by the already < defeated © <
1.1 Adverbs
2 Adverbs wiin Adjectives

f

the Srilankan military said that in an (arca  previously
Tarmil Tiger organization the army also found < one < submarine type of vessel 1.
1.3 Conjunciions
military officials said that this ship can carry 3 © crew members in the submarine type vessel . it 1.4 Nouns
D { N 1.5 Numbers
/P - > .y > : | ——® 1.6 Particles
< being found/ on Saturday night < o when it was submerged in [_seawater 500 meters from the ) 17 Verbs
£ { : e 171 Auxiliary verbs
{ coast in the hnorth ecastern district [_of the Mullaittiva area J 1.7.2 Verb phrases
SrilLanka 's ten year < long < civil war ended two < months ago with the Tamil Tiger 2 Grammatical Structures
/ ] ¥ 2.1 Complements
/ ; - - ; - = = 3= s .
organization being defecated , (_and the death of the Jorganization 's nngleader Viru pila Prabakaran 2 2.2 Numbers and Measure \Nords
/ 2.3 Question Forms
3 / = s e ® 2.4 Sente Palkerns
in the!{ final stages/ of the civil war the army has found some diving equipment . Ens entence rauvems i
= p) - - == 2.47) Basic/Simple Sentence Pattems
/ / i i ® 2.472 Comparison Palterms
last week , ( in the same area the force found < one < large arms depot , | having 300 o< ‘ R Y 5 B
- = - = 3 ¥ - e < 2.43 Complex Sentence Pattems
/J I
/ : > @ "
{ roadside bombs with much ammunition/ inside
/ | P20 2 5 7 o o O o - NGa oo
NGZ=Z = o o 1 (&) O O G2 AT
NGZ F o 7 L o o L. NG oitTew
D7 = O 7 1 O O o A =g} ale%
D, 7 = o 7 1 O O O O\ _alfcyx
—o7 = o o o 1 O O YO\ _al\

Learning exercises provide data for automatic identification of grammatical patterns

LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
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@ Three Translations and a Hypergloss

Aujourd’hui, maman est morte. Ou peut-étre hier, je ne sais pas.
Mother died today. Or, maybe, yesterday; I can’t be sure.
Mother died today. Or maybe yesterday, I don't know.

Mother died today. Or yesterday maybe, I don't know

Today, Mom died. Or maybe yesterday, I don't know.

[

The Stranger

NN RS

ALBERT CAMUS

7

7/

\
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@ Three Translations and a Hypergloss and Costs

Aujourd’hui, maman est morte. Ou peut-€tre hier, je ne sais pas. (Camus Original)
Mother died today. Or, maybe, yesterday; I can’t be sure. (Gilbert Translation, Cost=22)
Mother died today. Or maybe yesterday, I don't know. (Laredo Translation, Cost=13)
Mother died today. Or yesterday maybe, I don't know (Ward Translation, Cost=15)
Today, Mom died. Or maybe yesterday, I don't know(Jones Hypergloss, Cost=3)

SN, N, S

Note: f and e’ are two serialized

views of the same hypergloss
object, whereas f, e1, e2 and e3
are different text objects.
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@ The Five Hypergloss Cost Types

Inversion of English Words (Cle)
Extra L2 Words (CXf)
Extra L1 Words (CXe)
L2-to-L.1 Word Variability (CVe)
L2-to-L.1 Word Variability (CV{)

Nk w =
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Sample Cost Calculation

Core Hypergloss Costs

Row f order f token e_token e_order Cle CXf CXe CVe CVf x

6 6 parce because
7 7 qu’il o 7 1 11 12
8 8 a o 8 1 12 13
9 9 fallu had to 11 2 1 3
10 10 que o 9 1 1 1 13 16
11 11 je I 10 1 1
12 12 monte £0 up 12 1 1
13 13 chez to 13 1 2 3
14 14 Emmanuel Emmanuel's 14 1 1
place
4 3 3 2 38 50

f:  J’étais un peu étourdi jparce qu’il a fallu que je monte chez Emmanuel pour lui emprunter une cravate

noire et un brassard.

e’: 1 was a little distracted because I had to go up to Emmanuel's place| for him to lend me a black tie and

an armband.
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&

Translation versus Hypergloss

Translation

Then I saw the Aleph. I arrive now at
the ineffable core of my story. And
here begins my despair as a writer.
All language is a set of symbols
whose use among its speakers
assumes a shared past. How, then,
can [ translate into words the
limitless Aleph, which my
floundering mind can scarcely
encompass? ... What [ want to do is
impossible, for any listing of an
endless series is doomed to be
infinitesimal. In that single gigantic
instant I saw millions of acts both
delightful and awful; not one of them
occupied the same point in space,
without overlapping or transparency.
What my eyes beheld was
simultaneous, but what I shall now
write down will be successive,
because language is successive.

Di Giovanni Translation (e)

Hypergloss

Entonces vi el Aleph. Arribo, ahora,
al inefable centro de mi relato,
empieza aqui, mi desesperacion de
escritor. Todo lenguaje es un
alfabeto de simbolos cuyo ejercicio
presupone un pasado que los
interlocutores comparten; ;co6mo
transmitir a los otros el infinito
Aleph, que mi temerosa memoria
apenas abarca? ... El problema
central es irresoluble: la
enumeracion, si siquiera parcial, de
un conjunto infinito. En ese instante
gigantesco, he visto millones de
actos deleitables o atroces; ninguno
me asombrd como el hecho de que
todos ocuparan el mismo punto, sin
superposicion y sin transparencia. Lo
que vieron mis ojos fue simultaneo:
lo que transcribiré sucesivo, porque
el lenguaje lo es.

Then I saw the Aleph. I arrive, now,
at the ineffable center of my story —
it begins here, my desperation as a
writer. All language is an alphabet of
symbols whose use presupposes a
past that the interlocutors share; how
to transmit to others the infinite
Aleph, that my floundering memory
barely encompasses? ... The central
problem is unresolvable:
enumeration, if at least partial, of an
infinite collection. In that gigantic
instant, [ have seen millions of acts,
delightful or atrocious; none amazed
me like the fact that all occupied the
same point, without superposition
and without transparency. That
which my eyes saw was
simultaneous: that which I will
transcribe sequentially, because
language is that.

Borges Original (f)

Jones Hypergloss (e’)

Note: f and e’ are two serialized
views of the same hypergloss
object, whereas f and e are
different text objects.
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[E]

Sample Grammar Annotation

row f token e token iA grammar
9 T

2 la the G3.1

3 candente  burning G2.1

4 mafiana morning G3.2;G2.2
5 de of

6 febrero February G4.2

7 en on G4.1; G5.2
8 que which G5.1

9 Beatriz Beatrice

10  Viterbo Viterbo

11 munod died

12, ,

13 despuésde after

14  una an G3.1

15  imperiosa  imperious

16  agonia agony G3.2

17  que that

18 no not -1 G6.2

19 se itself -2 G8.1

20 ¢ did 2 Gé6.1

21 rebajo debase 1 G82

G1 (Noun before Adjective) Spanish typically
places an adjective[1] after the noun[2] it
modifies

G2 (Adjective before Noun) Spanish
sometimes places an adjective[1] before the
noun|2] it modifies.

G3: (Determiner Agreement) A determiner[1]
must agree with associated noun[2] in number
and gender.

35

Language Learning Technology -
DAJ 03/17/23

LINCOLN LABORATORY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY



@ Cost Calculation over Borges The Aleph

y: Cost

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

CVe = 40.4x

CVi=18.2x

—CXe=3.0x

CXf=1.2x
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@ Distribution of i_delta

Frequency
6000

5000
4000
3000
2000

1000

9-76-54-3-2-101234567 89
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@ Zipf Curve for Inversion Pattern Frequencies

Code Freq Description

Gl 99 Noun before Adjective

G8 33 Preverbal Spanish Reflexive
G9 12 Complex Spanish Verb

Gl10 9 Prepositional Noun Compound
Gll 8 Missing Preposition

Gl12 7 Verb Fronting

Gl13 6 Determiner Variance

Gl4 5 Negation and Verb Inversion
Gl5S 5 Combined Pattern

Gl6 4 Single word as Phrase
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& Utility of Deeper L2 Understanding

3 B 22 R THAEZ AR A AN A RTREE R R IR IR AP, AHZULE 4 iefli‘?l Z“b“fmi}’le de.Vif’les ha‘tihb‘:en (fio‘c‘l‘;d by ‘het’fﬂ“a"y “ih“:; ﬁgail P*t’asfetgf S
3 ankKas decades-iong Civil war that ended two montns ago wi € aeieat o €
iz 2L — Ly
igﬁg HALER=MBETTATR . ENRERRRTE, FE22I—EHK Tamil Tigers and the death of the group's leader, Velupillai Prabhakaran.
7 2 @8 ( Bk )9
Sililanka de neizhan
Sri Lanka 2 <& 8f(lcivil war 9 months 13
1 6 7 10
() 6 |l 252 )17 (s )20 EEY | @ | OF
tai mi'ér ménghtl zlizht i jibai siwang de o téumu
Tamil 17 Tiger 18l|j organization 19 defeated 21 and 23 death 25|l of 26|f jf the 27 ringleader 30
13 14 15 17 25 24 45
)@~
wéi i jieduan de o
Viru 31 Prabakaran 33|Ji . stages 38|l of 39| i the 40
21 23 28 33 31 48
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@ Deep Reading Example (3 H)

Several submersible devices had been found by the military in the final phase of Sri
Lanka's decades-long civil war that ended two months ago with the defeat of the
Tamil Tigers and the death of the group's leader, Velupillai Prabhakaran.

W HL 2 RECHEZ AR AP H HTRER 28K /RE R A9 i, 4% H 4
G RREE R B R EMIE TS R FENRERGHBL. FNELLI &K
-&%0
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@ Deep Reading Example (3 H)

Several submersible devices had been found by the military in the final phase of Sri
Lanka's decades-long civil war that ended two months ago with the defeat of the

Tamil Tigers and the death of the group'Vclupillai Prabhakaran. Does “% E ” mean “Ie ader” ’?

37 2% A4 2 A I R A H WTRG % Bk AR B A kb, 2k e
e SN LR 24 BB DTSSR FEPIARIILE I B, TN B4R B — ek
Bt
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@ Deep Reading Example (3 H)

Several submersible devices had been found by the military in the final phase of Sri
Lanka's decades-long civil war that ended two months ago with the defeat of the

Tamil Tigers and the death of the group'Vclupillai Prabhakaran. Does “% E ”mean “leader” ?

37 L 2% 4R 2 A I R A H WTRG % Bk AR B kb, 2k e
o B R L TR T TR FERIRRIBLR BT B, T\ E2 R B — ek

-&%0
Noun [edit] Wiktionary
FEL=
1. leader (person that leads or directs); boss; ringleader; chieftain
JCIEBRB / ICFESkBE — fanzui téumda — crime lord
I 42 SRS Teehnolooy- LINCOLN LABORATORY
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[E]

Deep Reading Example (3k

=)

Several submersible devices had been found by the military in the final phase of Sri
Lanka's decades-long civil war that ended two months ago with the defeat of the

Tamil Tigers and the death of the group'Velupillai Prabhakaran.

Does “H” mean “leader” ?

397 L 22 -R AR 2 B R WA ok AR e et e, 4 e
14 B R LR 2L BB T T4 EMIRIRE T, T2 RISk
Bt

=s:
Sililanka
Sri Lanka 2

shu shi

ten 4

S

yue
months 13

néizhan
civil war 9

zuzhi
organization 19

bei

being 20

jibai
defeated 21

pt laba ka lan
Prabakaran 33

neéizhan
civil_war 41

found 46
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[E]

USC Guarani Corpus

[ NN @ Story #1

&

X o

C 2% https://guaranicorpus.usc.edu/Story1.html

Home
O-ho petel
3Sg-go one

A young man was going on/across a field.

Glossed Stories v

karia'y hina
young.man Cont

Iba un joven por el campo.

Search by Morpheme ~

nd-re.
field-Prep

Guarani, spoken in Paraguay, is a highly agglutinative or
polysynthetic language. It is relatively straightforward to create
hypergloss text from glossed text and the stories in the online
USC Guarani Corpus are a delight to work with at https://
guaranicorpus.usc.edu/ (Maria Luisa Zubizarreta, PI)
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]_@ USC Guarani Corpus

[ NN & Story #1 X +
< » C 2% https://guaranicorpus.usc.edu/Story1.html
Home Glossed Stories v Search by Morpheme »
O-ho petel karia'y hina petei nAU-re.

3Sg-go one young.man Cont one field-Prep
A young man was going on/across a field.

Iba un joven por el campo.

Guarani, spoken in Paraguay, is a highly agglutinative or
polysynthetic language. It is relatively straightforward to create
hypergloss text from glossed text and the stories in the online
USC Guarani Corpus are a delight to work with at https://
guaranicorpus.usc.edu/ (Maria Luisa Zubizarreta, PI)

Jones Hypergloss Candidate

jf f e' i gloss
1 8§ 8 1

3 o o 2 3Sg-
5 petel a 3 one

6 karia’y youngman 4 young.man
2 O was 5

4 -ho walk: 6 -go

7 hina -ing 7 Cont
10 -re across 8 -Prep
8 petel a 9 one

9 Au field 10 field-
11 . . 11

The gloss has been rotated 90° to read vertically in the
hypergloss shown in Figure 2. The hypergloss has been sorted
along the English word order column i¢'. Sorting it on the
Guarani column jf yields the original Guarani order. Recall
that morpheme boundaries are indicated with a raised dot “-'.
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@ Guarani Hypergloss Candidate

USC Gloss (e)

A young man was going on/across a field. Then he was
looking at his side and his sight went [saw] towards a big
snake. The snake's eyes were protruding and the young
man did not know what was happening. Then he got
closer and he saw that a large rock was squeezing the
snake [he realized] and he could not get out from under
it. When the snake saw the young man, he screamed at
him: "Please take me out of this place," he said, very
agitated. And [since] the snake was so big, the young
man was afraid of it. "I will not be able to take you out,
because you put me in danger," the guy said to him
[snake].

Guarani Original (f)

Upéi omafia ohévo ijyképe ha hesa oho sapy’a petei
mboi guasure. Hesa sémba hina la mbdi, ha la
karia’y ndoikuaai mba’épa ojehu chupe. Upéi ojave
ha ohecha nimbo petefi ita guasu ojopy ra'e la
mbodipe ha ndoikatuvéi osé iguygui. Ohechavo la
mbai la karia’ype, osapukai voi ichupe:
cheronohéminako aimeha gui! —— he’i, ijuku’a
pepe. Ha tuicha iterei la mbai, okyhyje chugui la
karia’y. Ndaikatu mo’ai aipe’a ndéve, porke nde
cheapeligra —— he’i chupe la tipo.

Jones Hypergloss (e’)

A young man was walking across a field. Then as he looked to
his side, suddenly his eyes were drawn to a big snake. The
shake's eyes were bulging, and the young man did not know
what was happening to him. Then he got closer and he saw a
big rock: it squeezed the snake and it could not get out from
under it. And when the snake saw the young man, he
screamed at him: get me out please | am here! —— he said,
agitated and shaking. And the snake was so big, the young
man was afraid of it. | will not be able to free you now,
because you may harm me —— the guy said to him.

Note: f and e’ are two serialized

views of the same hypergloss
object, whereas f and e are
different text objects.
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@ Three Translations and a Hypergloss

(An Epistemological Claim, not an Ontological Claim)

Aujourd’hui, maman est morte. Ou peut-étre hier, je ne sais pas.
Mother died today. Or, maybe, yesterday; I can’t be sure.
Mother died today. Or maybe yesterday, I don't know.

Mother died today. Or yesterday maybe, I don't know

Today, Mom died. Or maybe yesterday, I don't know.

NN RS
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@ Glimpse of Learner Model
- (and Hint of an LLM Exit Strategy)

«T»
Document *
- «T»
description: TEXT
title: TEXT o Segment *
author, REST * e_text: TEXT
f_teXtTEXT f__text: TEXT
L _
«L» - Tile %
Learner R
= Vocabulary * e_text: TEXT «G»
user_id: INT = f_text: TEXT Cost Entry
e_lang_id: INT Lexicon (e—f) Entry * & f index: INT — -
f lang id: INT Lexicon (f—e) Entry * & e_index: INT cost_1_De: INT
— ‘ | g_codes: [grammar_id{g}] * cost_2_Xf: INT
cost_3_Xe: INT
) cost_4 _Ve: INT
«g» cost_5_Vf: INT
Grammar Entry * O paid: INT
y g_codes: LIST g
’ description: [ {g} * € TEXT ]
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@ The Way of Lao Tzu (Chinese)

Jones Hypergloss Lao Tzu (Modernized)
The walkable way is the broken way. EANE, FENNHE,
The nameable name is the broken name. 44, IR,
The origin of Heaven and Earth is nameless. 4 KM b
Naming is the mother of all things. A4 @YWL,
So release desires, to always recognize subtlety. S HE, AR AR D,
keep desires, to always recognize appearance. WARK, LABIEK,
Then see both sides, from the same source, e, R

of the same depth of meaning, yet different names. m¥E4, [z X%,

From the deepest depth, it is the door of all subtleties. %AZ XX, KWz,
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[E]

Death and the Dervish (Selimovic)

Raki¢ and Dickey Translation

| begin my story for nothing, without
benefit for myself or anyone else, from

a need stronger than benefit or reason.

| must leave a record of myself, the
chronicled anguish of my inner
conversations, in the vague hope that
a solution will be found when all
accounts have been settled (if they
may ever be), when | have left my
trail of ink on this paper, which lies in
front of me like a challenge.

Selimovic Original

[loynweM OBy CBOjy IpUYY,
HU3alTOo, 6€3 KOPUCTH 3a cebe U 3a
JApyre, U3 norpebde Koja je jaya oz
KOPHMCTH Y pa3yMma, Jla OCTaHe
3allMC MOj O MEHH, 3alycaHa MykKa

pasroBopa ca coboM, ¢ JajieKoM
HajzioM aa he ce Hahu Heko
pjeliere Kaj 6yze pauyH CBeJieH,
ako Oyje, Kaji OCTaBUM Tpar
MacTUJia Ha OBOj XapTHjU LUITO YekKa
Kao M3a30B.

Jones Hypergloss Rendering

| begin this story of mine, for
nothing, without benefit to myself or
to others, out of a need which is
stronger than use or reason, to keep
my record for myself, a written
tormented interview with oneself, in
the vague hope that some decision
will be found when the account is
settled, if it will be, when | have left
the trace of ink on this paper that is
waiting as a challenge.
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@ Half Day (Mahfouz, Arabic)

Johnson-Davies Translation

HALF A DAY

| proceeded alongside my father, clutching his
right hand,

running to keep up with the long strides he
was taking.

All my clothes were new: the black shoes, the
green school uniform, and the red tarboosh.

My delight in my new clothes, however, was
not altogether unmarred, for this was no feast
day but the day on which | was to be cast into
school for the first time.

Mahfouz Original

p3 s Cual

o\u_,hulﬁu‘\fuu.l‘t_dau]‘\'_)y

Al gl slady alY & e,

5 2y eldall s piaa LS wdla

saay) Gl shall 5ol puadll A5 Al

s aadl Ladlally daud o S 3
p33 (S5 al (ay 58 B gilia Salan
P sl p Jyl Al 3 e
W)

Jones Hypergloss Rendering

Half a day

| walked to the right side of my father, clutching
his hand.

| dared to follow his wide footsteps.

All my clothes are new: the black shoes and the
green trousers and the red fez.

Except that | didn't find happiness in the new
clothes, not pure happiness, because the first day
was not a holiday, but rather the first day | was
thrown into school.
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@ Language and the Nation State

ChatGPT

What was the role between language and formation of the nation
states in the early modern period?

& Thought about language and nation state formation for 27 seconds >

In the early modern period (roughly the 15th through the 18th centuries), language played a
pivotal—and often underestimated—role in the consolidation of political power and the emergence
of nation-states. While the fully modern notion of the “nation-state” is usually associated with the
19th century, many of the underlying processes that linked language and political identity began
earlier. Here are some of the key ways in which language influenced the formation of nation-states

in the early modern era:
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