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Machine Translation,
Human Translation

& Parallel Data

Chang-soo Lee
GSIT

Hankuk University of Foreign Studies

7| AItH
* (1) Rule-based (RBMT)

* (2) Statistical (SMT),
Phrase-based (PBMT)

* (3) Neutral (NMT)

A (MT: Machine Translation)

(1) Rule-based MT

* A large collection of rules,
developed by

* Linguists and lexicographers
who map structures from the
source language to the target
language

* Very predictable results
« Transfers are deterministic.
* Rules can be exhaustive.

Interlingua

* Very costly and time consuming Source
to write and update rules.

<1> Analysis SL sentence

< Part of speech tagging
e m%- » Morphological analysis

Ui st o : "play” inflected
o Ao wow Ve Non  puner  3fpresent
singular present singular * Semantic analysis: “violin” instrument
| 1 ot e i)l (Ristryment | » Constituent analysis: NOUN PHRASE
NOUN PHRASE » Dependency analysis: Subject, Object

<the.DET>-<le.DET>
<smart. ADJ> modifying <NOUN+animated> —» <intelligent. ADJ>
<mouse NOUN> — <souris NOUN>

<2> Transfer rules

<play, VERB>(subject: S, object: O <NOUN+instrument>) — <jouer de le. VERB>(S,0)

<violin NOUN> — <violon. NOUN=>
<NOUNPHRASE=> —» <NOUN PHRASE=>

<3> TL generation rules
» Order: adjective after nouns
+ Determiner — noun agreement in
numbgr and gender ' S N‘CIUN e
» Adjective — noun agreement in number S
and gender | | animel

* Verb-subject agreemtn NOUN PHRASE

Subject Object

jouerdele
pmem

oction

NOUN
singular

Instrumant

ERENs BN EN

le intelligent

PUNCT




(2) Phrase-Based Machine Translation

+ Simplest and most popular until recently A phrase-table produces translation options

and their probabilities for “phrases” in SL

» Machine learning algorithms, trained on
aralle| data based on a log-linear model

ind a function that maps ffom a SSto a Ts.  *A reordering table dictates how words can

be reordered when transferred from SL to TL

 Target function is not deterministic ﬁone—to—
oné) but one of conditional Frobabuty
leading to a one-to-many relationship
between SS and TSs.

*A language model gives probability for each
possible word sequence in TL.

* Break down sentences into individual words
or phrases

» Consider only several words at a time.
« Therefore, does not consider context.

Two Objectives

(1)Accuracy: same
meaning as SL
sentence.

Need a model that
assigns a translation
score to each
sentence

(1)Fluency: fluent in
TL

Need a model that
assigns a language
score to each stence

foreign/English
parallel text
statistical analysis

.

Translation
Model

-~
-

A r

statistical analysis

v

Language
Model

| Dpecoding Algorithm |

German documents

English documents

<1> Translation model is trained
on parallel data

Detect patterns in aligned
segments
Computes probabilities of words

.(Bank} Il
being translated into other words in
TL. &ﬁ

(eg) German word “Bank” is
{Bank} |I

translated into “bank” with 75%
= p(banklBank) = 0.75, p(benchiBank) = 0.25

probability and “bench” with 25%

<2>Language model is trained
on TL texts

Statistical analysis tells the model
how likely certain sequences are in
fluent TL texts.

<1> Build a phrase

table of translation

; J
options for word and £ 3 . ) ¢
prhases in SL e Fs Wil 5o IR ¢ ol S Gnder Tiouse
4 it goes ) ( does nol G R refurn home
C he goes N not Yy O do not
¢ s b R mﬁ J
<1> Produce possible E .sg?.r:ﬁn 3 E f.'T:pE? ;
translations for SL ( oes » B I ¢ not 1o D
sentence E |sn:ul _%
* There can be thousands C are not )
( is not a )
of them.
yes
| ¥ <3> Statisical probability
he == calculations based on the
goes - | home lagnague model explore
EEEE ,:.arlel I 1 = only the most likely
L5 | does not _._| go —’m translations and keeps the
best.
it - —y L L
x [ o |




(3) Neural Machine Translation (NMT)

* Two stages: encoding (analysis) and decoding (transfer)

* Any neural network can be cut into two parts: encoder &
decoder

* Encoder: transforms SL sentence (sequence) into a vector

» Decoder: decode the vectorized SL sequence into a TL
sequence

* https://vimeo.com/201401054

Key to NMT: (1) vectorization (2) word embedding

§ king - man + woman = queen
o
04
[k
Probability: Predict the next word in a1 “brother =2t : ~sister
the sequence. e
The big ---. Barked loudly. 55
z Q04
barked |gF—> 5l
o s
[+] »
. = a1 oo a1 oz 03 o4 os o6
one-hot vector = (embedding) = he she

continuous vector
Visualizing embedding: https://ronxin.github.io/wevi/

Apply the same modeling process to translation

sequence-to-sequence LSTM (long, short- With attention mechansim

term memory) Establish direct short-cut connections between the
target and the source hidden sources by paying

Songetaupucwords. "attention" to relevant source content as we translate

Je suis étudiant </s> Iim:s layer

[‘ ’1 H projection layer
context

vector
I I hidden layer 2 attention o‘"
welghts 7"
£

Ihrdden layer 1

Je suis étudiant </s>

attention
vector

embedding layer

m a studem <s5> Je suis étudiant

o » ¥ | am a student <s> e suis étudiant
source input words target input words




Google says its new Al-powered
translation tool scores nearly identically to
human translators

The new method, called Google Machine Neural
Translation, cuts down errors by 80% compared
to its current algorithm, and is nearly
indistinguishable from human translation on
standardized tests, the company said.

)

In tests where human and machine translated text
is compared side by side, Google Translate
previously ranked at 3.6 of 6 at Spanish to English,
with 6 being a perfect translation. Humans
generally rank at 5.1, and Google’s new method
hits 5.0.

Machine translation faces final frontier:
Worldly wisdom

Perfection, according to Norvig, will come from giving
the machines a new skill: real world wisdom. “There’s
some things where you really need to understand the
world in order to get the right answer,” he says.

"If I say T dropped the glass on the table, it broke’,
then you understand that /fmeans the glass. And if I
say ‘I dropped the bowling ball on the table, it broke’,
then you understand it's probably the table that
broke. And that doesn't have to do with linguistics —
that has to do with physics and the real world. To
get those kinds of things right, we're going to have
to teach our machine translation system what the
world's like."

Zero-Shot Translation with Google’s Multilingual
Neural Machine Translation System

Training The success of the zero-shot translation raises another
important question: Is the system learning a common
S representation in which sentences with the same meaning
s Goaghe Neural 1 . P
e T / are repr-esen‘ted in similar ways regardless of language —
i.e. an “interlingua”?

L =
= s [ 1
A
" i. (]
the model can learn to translate between oo
language pairs it has never seen in this “ 4
combination during training (zero-shot translation) ™
el X Y
m=s %

SMT vs NMT

SMT

* phrase table weights give a context-independent translation
score

* use language models (LM) to ensure target language fluency

NMT
« all translations are context-dependent (entire sentence)

* generate a translation with an LM (language model) also
conditioned on the source language

Both need parallel data to train the machine!

Machine vs Human Translation

Machine translation applied to literary translation
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Human 1

Someone had passed the f
urrow and was walking tow
ard him.

The sun had risen, defining
light from shade, and the f
rozen earth that had been
obscured by mountain silh
ouettes and forest shadow
s was now crackling back t
o life. The spots directly un
der the sun's rays began to
melt, giving the red soil a
muddy look.

The approaching figure ste
pped out of the forest sha
dows, and clumps of reddis
h soil that had stuck to his
shoes were flicked back wit

. h each step.

Yeongdal was standing and
smoking a cigarette, and th
e guy came straight toward
him.

He was tall and skinny, whi
le Yeongdal was short and

stumpy.

A bulging rucksack was slu
ng over one shoulder, and

he wore a dog-fur hat pull

ed down tightly over his ea
rs.

Human 2

He saw a person coming i
n his direction across the f
ields

on which the sun made a
checkered pattern of light
and shade. One could hea
r the frozen earth breakin
g in the shade, while the r
ed earth melted in the su
n

The approaching figure ca
me out from behind the s
haded darkness of the tre
es. The dough of red clay
came off his footgear,

as he walked towards Yon
g-dal who stood vacantly
by the wayside, smoking a
cigarette.

He was a tall man in shar
p contrast to Yong-dal's s
hort figure.

The canvas sack that look
ed like a frog's belly, as it
was filled to the brim, was
hanging loosely from his s
houlder, and there was a
dog-fur hat on his head w
ith the earflaps pulled do
wn over his ears.

Google

Someone was walking thro
ugh the furrow.

When the sun came up, th
e shade of the hill and the
shade of the forest covered
the shade of the shade an
d the shade of the forest.

The approaching man cam
e out of the shade of the f
orest, and every time he w
alked up a bundle of mud

climbed up at the end of h
is shoes, scattered a few p
oints backward.

He stood on the side of th
e road and came to see Yo
ngdale, who was smoking

a cigarette.

He was a tall man, and Yo
ng - dal was a man.

He was wearing a tightly p
acked padded backpack on
one side of his shoulder lo
osely and wearing a hat on
his head to cover his ears.

Naver

Someone was walking throu
gh the fields.

When the sun rose, the sun
broke down, and the shado
w of the forest covered by t
he shadow of the shadow a
nd shadow of the forest was
heard, but the sun began to
melt and the sun began to
melt.

The approaching man was w
alking out of the forest, traili
ng a few pieces of mud ever
y time the muddy pile moun
ted on the tip of the shoe.

He stood by the side of the
road standing idly by.

He was tall and lanky.

He wore a tense, gaeteol ne
useunhi slung over his shoul
der and covered his head wi
th his hat covering his ears.

Bing

Someone was walking thro
ugh the furrow.

In the shadow of the Saen

ggija Hill or the shadow of
the forest, where the sun ri
ses and the distinctions of

the sea, the frozen soil was
broken, and the sea was cr
ushed and the sun began t
o melt, and the red clay wa
s seen.

A few jeomssig were scatte
red every time the oncomi
ng mud wad was walked a
way, with the fuzz at the e
nd of the shoe.

He stood on the side of th
e road and looked at the y
oung moon where he was
burning tobacco.

He had a tall, young moon
and a small moon.

He paengpaenghage his ba
ckpack to his head, with hi
s bow down on his should
ers, and his hair was going
to his ears.
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"I should have introduce
d myself earlier.

My name is Noh Yeongd
al”

"Call me Jeong."

"With our skills, I'm sure
we'll be fine once we fin
d work." Yeongdal put u
p a confident front

"I agree. Weren't you the
rock drill operator?

T've tried it all: carpentry,
welding; I even fix shoes.

"Hey, that's amazing.

No wonder you're so co
nfident.”

"I told you, I've been at i
t for over ten years."

"But still—where did you
learn all that?"

"There's a place where p
eople train you and send
you off with proper skills

"I'd like to find a place i
ke that"

Jeong shook his head an
d smiled bitterly.

"It's not too late.

It's known as The Slamm

er..

*T didn't introduce myself. Google

My name is No Yong-dal," said Yo I'm late, 'm Nano Young-d
ng-dal. al.

"I am Chong." The other man gav I'm fine.

e him his family name.

T know how to work machinery. O we've got a couple of skill
nce I get a job, I'll have nothing to s 5o if you just get a job,
worry about him," said Yong-dal t you do not have to worry
o let Chong know that he had no 5oyt jt. Yng-mal expresse
intention of sucking around. d his intention that he wo
"I know," said Chong. "Didn't you uld not let him go.

work with the rock-drill? I know, have not you picke
As for me, I can do carpentry, wel d up the jackhammer?
ding, and cobbling." My nen, I can repair my s
"Wow, having all those skills, hoes to welding in the wo
you must feel very secure,” Yong- odwork.

dal said admiringly. There are so many.

"T've been doing them for more th

alenbeaieaidichono It's been over ten years."

"Where did you learn them?" aske Byt where do you learn to
d Yong-dal. do that?

"There's a very nice place where th There is a house that teach
ey teach you all those skills," answ es and sends out from all
ered the other man. good.

"I wish I could go there," said Yon gyt [ wish I could go in.
g-dal naively.

But Chong said with a bitter smile,
shaking his head:

"It's easy to go there, but I'm not
sure you would really want to go. but the house is so big.

It is a very big place—only too bi  Great house ......
g"

Jung laughed and shook h
" is head.
Now it's easy,

"Too big?"

Naver
I'm late for work.

I'm noyeongdal. Yes, sir. "

I have a fixed price.
There's a little bit of techn
ology left to work, and I do
n't worry about getting a jo
b. Mr. yeongdal indicated t
hat he wouldn't give it to J
ung.

I know. Didn't you get a dr
ill?

Urinen, I can fix the shoes
up to the shoemaker.

That's too much.

1t's really reassuring.

More than ten years ago.
Still, where do you learn th
at?

There is a house where we
can teach and export.

I wish I could get in there.
Mr. Chung shook his head
with a wry smile.

It's easier said than done.

But the house is so big. "

keunjip,

Bing
Greetings late.

I'm a no-young moon.

I'm going.

We've got a little bit of tec
hnology, but we don't worr
y about the stars. Young M
oon, Jeongssi, will not stick
to the bill.

Did you know, not a memo
rizing magazine?

We know that we can do it
in line with linen, to weld o
n woodworking.

A lot of night.

I'm really reassuring.

I've been in a decade.
Do you know where to do i
t

Everything is good and do
es not have a home to teac
h and export.

I hope you get into the tw
o.

Jeongssi wrote a laugh, an
d he had to stir the dog.
Now it's easy.

But the house is so big.
=2

= The Slammer?..
Confidents slipass around the catgories of TR $Dim. 1
~* Hm —* Mch $Dim. 18quanti : 4
- correlation «value
I 10 05 00 05 10 end. of 0. 8903000 0.001144975
| | | 1 1 the. end 0.9815310 0.003004638
oing.to  0.9789881 0.003644668
T.s.a 0.0664789 0.007330182
) ©  the.house 0.9639726 0.008164372
b . R)‘ilha T0.go 0.9635514 0.008307436
EA wn his head i Tike.a 0.9486219 0.013871563
2 L™ theroad L wais  lodW o of.the 0.9453465 0.015211349
i \ " e el g it.was 0.9444154 0.015599494
- & \ " obigis "k IfiF e i.m.going  0.9392195 0.017823007
e man woman the.same  0.9305992 0.021717362
H}“& ur
> T o was.a 0.9245878 0.024576602
 to.dednot way. to 0.9156026 0.029057057
2N the all nm ing vl down. the 0.9095542 0.032205860
old Hﬁﬂg BOY0U (g end 19 i i.was 0.9092269 0.032379216
B aregmmes T3y to.the 0.9073842 0.033360628
¢l il
. 8 . ] 1s.a - 4 . 7
0! E o4 " oot ‘%mﬂﬁ' - &  to.get 0.8953273 0.040007839
I3 L Ris Hehwfg the.back  0.8843214 0.046401336
s $0im.1 $oim. 2 ey that.she  -0.9215490 0.026064789
sm'rn:J.Squant‘I Spim. 28quanti theway | migtieg are.you -0.9637900 0.008226288
correlation p.value correlation p.value aime  thal I o spim. 2
IN 0.9995874 1.006127e-05 TO  0.9669792 0.007167237 ";i'aﬁglﬁs Lo SD' "5% i
VG 0.0981205 9.778893e-05 cp  0.9280311 0.022924839 Dim. 23quant e .
RE 0.0970748 1.898373e-04 yvHz  0.9202995 0.026684834 i correlacion fi- Vg
PDT  0.9796030 3.486172e-03 w - by the b Higgyouma have. to 0.9759434 0.004462834
1 £ JIR 0.9775923 4.012945e-03 when. 1 0.9650823 0.007791395
T POS  0.9744552 4,882206e-03 the twounth/|Ad 2 you. have 0.9537751 0.011847140
MD  0.9714209 5.774779e-03 theywere tram the o with.a 0.9152373 0,029244291
RP 0.9305418 2.174410e-02 . if. you 0.9098748 0.032036369
PP 0.9284474 2,272765e-02 his. head 0.9027382 0.035876300
315 0.9278851 2.299413e-02 0 I I I from. the -0.9473096 0.014403535
VVZ  0,9264436 2,368177e-02 they.were -0.9702838 0.006121802
PP.  0.8997212 3.754089e-02 2 o 2 10
8- NNS  0.8975963 3.872769e-02
! ) W 0.B975679 3.874359e-02 Dim 1

PC1




Confidence elipses around the categories of TR

Hm —= Mch

So...?

#l * Sheila Castilho, Joss Moorkens, Federico Gaspari, Iacer Calixto,
John Tinsley, Andy Way. (2017). Is Neural Machine Translation
the New State of the Art?

* NMT no doubt represents a step forward for the MT field.

2 T O Pim2 However, there are also limitations for the neural models that
correlation p.value 3Dim.25quanti i - .
2 age  SoNOSE c.onifioled | COTEdion | bovalye cannot be overlooked and still need to be addressed. In our view,
road 09153285 0.0291974848 looked 08802053 0.04294562 at this stage, researchers and industry need to be cautious not to
Bhe'® 10330088 G:oeaitty T -0-880N0 G.ome bromise too much, and allow for more research to address the
wire  10.0480266 0.014930873 imitations of NMT and more extensive human evaluations to be
, T b:oevssed o:oobsisolrd performed, addressing as many text types, domains and language
£ T % amemcmmes pairs as possible.
£ get -0.9897581 0.0012423239
was -0.9927156 0.0007455041

going  -0.9349816 0.0004264334
PCt
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men are.

SP: M. oS WA BLE ITPS

ST: Your sex. Women are two to three times more likely to develop ITP than
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ST: If you think a loved one may be exaggerating or faking health problems, it

may help to attempt a gentle conversation about your concerns.
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ST: Other myopathies. Other rare myopathies include autophagic vacuolar
myopathy, cap disease, congenital myopathy with arrest of
myogenesis, myosin storage (hyaline body) myopathy and zebra body
myopathy.

MT: H2 myopathies. Lt2 3|74 myopathy= autophagic vacuolar myopathy,
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ST: Depending on the cause of your itchy skin, it may appear normal. Or it may
be red or rough or have (Albumps or blisters. Repeated scratching can
(B)cause raised, thickened areas of skin that may bleed or become infected.
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ST: Many conjoined twins die in the womb (stillborn) or die shortly after birth.
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ST: Itchy skin treatments include medications, wet dressings and light therapy.
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ST: Your child's doctor will:
e Gather a complete medical history. Your child's doctor will ask you about

[...]

e Conduct a physical exam. Your child's physical exam will likely include

placing a gloved finger [...]
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ST: Kawasaki disease causes inflammation in the walls of medium-sized arteries
throughout the body. It primarily affects children.
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ST: Most cases of ichthyosis vulgaris are mild, but some are severe.
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ST: Iothalamate clearance test. Your doctor may also recommend an iothalamate

clearance test, which uses a special contrast agent [...]
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ST: Some people experience complete remission and others live normal lives with
low-grade blood or protein in their urine (hematuria or proteinuria).
Treatment with a number of medications can slow the progress of the
disease and help you manage symptoms such as high blood pressure,

protein in the urine (proteinuria), and swelling (edema) in your hands and

feet.
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ST: The key to successful treatment of contact dermatitis is identifying what's

causing your symptoms and figuring out whether you have the irritant or
allergic type.
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ST: Some people develop a tolerance to the substance over time. [...] A
prescription steroid creams.
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ST: The risk typically stems from not disinfecting lenses properly, wearing contact
lenses while swimming, wearing them longer than recommended, or using
water or homemade solutions to store and clean lenses.
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ST: Signs and symptoms of contact dermatitis (A)include:
* Red rash or bumps [...]
» (B)Blisters, draining fluid and crusting, if your reaction is severe
» Swelling, burning or tenderness
The severity of the rash (C)depends on:
» How long you're exposed [...]
* Your genetic makeup, which can affect how you respond to certain
substances
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ST: Signs and symptoms include:

» Diarrhea, which may range from mild and watery to severe and bloody
» Abdominal cramping, pain or tenderness

» Nausea and vomiting, in some people
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Association for Computational Linguistics
-Automatic post-editing in 2016

=N E=0| =X

ISO 18587:2017 provides requirements for
the process of full, human post-editing of
machine translation output and post-editors'
competences

E2ENCIE2] Yo

1. “---the process whereby humans amend machine-
generated translation to achieve an acceptable final
product”

2. “---the process of improving a machine-generated
translation with a minimum of manual labor”

3. “---checking, proof-reading and revising
translations carried out by any kind of translating
automaton”

Full post-editing
Light post-editing
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EAENC|E 1 HH2 CI2C).
(O’ Brien, 2002 / Krings and Koby, 2001)
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(Vasconcellos, 1986)

Holo| H=i0| 25 ZAENCIEO 5Hoit 2F0] =C.
(De Almeida & O’ Brien, 2002)
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(Guerberof, 2009) (Plitt & Masselot, 2010)

EAEUCIYS S B BE MAyle] 12 Ztef A&
2,0000§IA{ 3,500 Tto{ E71& &~ 2UCH.
(Robert, 2013: Koponen & Salmi, 2015 X{2I&)
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(De Almeida & O’ Brien, 2002)
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*Explicitation

71A HHo|7| W20, +FS siCH{2t= 01%]2] LYY= E0{E
Zo|ct. (el AH)

*Simplification
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BIAE: |T =X QA (Andreea S. Calude (2003))
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&% 1: o{Z H|xd holE

500
PE GT
236 416 430 Wiw
463 385
39 430 400 74177:7\? o el v el
428 388
439 273 PE
435 415
450 406 eT
437 264
406 269
427 290
419 432
431 241 o 19 20
382 474
407 E¥ PE 9 GT 2 EZ2 T Hlxw
431 EENE
429 375
360 338
434 EEY]
430 ECE]
425 403 ~
419 358 2258333333
412 441 -ee
472 350 E1E
433 417 I | =T
444 412 S | | i
432 442 a0 4
421 368
459 438 PE GT
420 418
455 419 PESGT 22|22 EAFuw

The t-value is 3.47758. The p—value is .000483. The result is significant at p < .05.
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