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To go deeper:

Reproducibility of results
Possible areas of practical application

Contradictory results
(word2vec parameters, ...)



Human-oriented translation
dictionaries
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MOXOXWUE CNOBA ~

yM cywy

pasyM - pacCydoK - MHTENMEKT - CMbICN - 34paBbli CMbICN - TEHUN -
pasyMmeHune - TonkK

ronosa - MO3r - NaMATb - TONOBHOW MO3T

Aoragka - MbICIb - MbILUMEHWUE - B3rNA4 - MHEHUE - HAMEPEHUE -
coobpaxeHune

CMETKa - AoragjiMBoCcTb - OCTPOYMMUE - CMEKarKa -
Cco00pa3snTENbHOCTD - CMbILLMEHOCTb

paccyauUTeNnbHOCTbL - TPE3BOCTbL
MbICNUTENbHbIE CNOCOOHOCTY - YMCTBEHHbIE cnocobHoCTH
MHTENNEKTYanbHOCTb - MHTENIUIEHTHOCTb

AHFIUNCKUIA w1

mind
Me

CNNOBAPb CkpbiTb Nnpumepsbl

YM cyw m
1 intelligence, intellect, brain, reason, mind
(MHTENnekT, pasym, Moa3r)
HesaypsiaHbiii ym — extraordinary intelligence
ocTpbi yM — Keen intellect
NbITAUBbLIA YM — inquisitive mind
2 wit, cleverness
(ocTpoymue, NOBKOCTb)
ObICTPbIV YM — quick wit
3 head
(ronosa)



Human-oriented translation
dictionaries

MOXOXWME CJTOBA ~

yM cyul

pa3yM - pacCyaoK - UHTEMNMNEKT * CMbICH - 3APaBbIi CMbICH - FEHWIA -
pasymMeHue - TOnkK

rosioBa - MO3r - NaMATb - FTOJIOBHOW MO3T

aorafka - MbIChb - MbILLNEHUE - B3MMSAA - MHEHME - HAMEPEHUE -
coobpaxkeHne

CMETKa - A4oraglimBoCTb - OCTPOyMKME - CMEKAJIKa -
0006p83VITeJ'IbHOCTb - CMbILUJTIEHOCTb

pPacCyaUTENbHOCTL - TPE3BOCTb
MbICITUTENbHbIE CMOCOOHOCTU - YMCTBEHHBLIE CNIOCOOHOCTU

MHTENNEKTYaribHOCTb - UHTEINTIMIEHTHOCTb



Human-oriented translation
dictionaries

Objectives:
1)
Cheap, fast and dirty



Human-oriented translation
dictionaries

Objectives:

2)
Objectivity
Relevance

Ordered by occurrence
Feedback



Quality Evaluation

Reproducibility of results
Open data
Possible areas of practical application

Formal

Reference synonym pairs from human-built
dictionaries



Features

Translation Similarity
Word2vec

Glove

Frequencies (logarithms)
Glove + Syntax



SMT Phrase Table

Parallel texts, Word alignment

the german - russian dictionary of food industry

HeMeLKO - PyCCKMiIA CI0Bapb NO NULLEBON NPOMbILLUJIEHHOCTU



SMT Phrase Table

English Russian Src Freq Dst Freq Joint Freq
literature NINTEpPATYPHbIN 120847 39363 5674
calculate paccynTbIBaTbL 65010 74748 5734
dozens MHOXeCTBO 4799 213344 2632
modernise MOZepHM3aLUUA 2199 101669 1230
renovated 06HOBNEHHbIN 22106 55299 2875
bureau KOHTOpa 86191 16353 3087
everyday 6yaHm 57935 7809 1749
taste NPUBKYC 154219 4859 2251
attachment KpenseHune 54653 36396 3667
protect OXpPaHATb 296098 19074 6178
symptom NpU3HaK 113082 145808 10555
task uenesomn 488541 176207 24111
precious LEeHHbIN 61070 99043 6391
legacy yCTapeBLni 26935 21189 1963
generated NPOM3BEAEHHbIN 35493 42473 3190
adjoining CMEXHbIN 9349 17468 1050
leaflet byknet 16218 17295 1376
quote cmeTa 60958 19246 2814
renowned NPOCNABNAEHHbIN 28969 5758 1061
staff nocox 508534 6345 4665
controversial HeogHO3HauYHbIN 19921 8035 1039




SMT Phrase Table



SMT Phrase Table

TranslationSimilarity(rug, ru,) =
Pr(rug|ruy) Pr(ruy|ruy)

Pr(rug|ru,) = 2 Pr(ruylen;)Pr(en;|ruy)
i

Pr(ruy|ru,) = z Pr(ruy|en;)Pr(en;|ru,)
i

Count(en;, rug,)

Pr(en;lru,) =
(en;|rug) Zenicount(eni,rua)



Data

Phrase-table
English-Russian
sum of all joint counts: 2.91 billion

Word2vec, Glove
200 min sentences



Candidate Synonyms

Training set: 26’281 positive, 2'657'507 negative
examples

Test set: 26’461 positive, 2'614'819 negative
examples

Only 58.9% of initial reference pairs were found
among candidates



Candidate
Synonyms

Rank =0

raHc XaHC

NNWb TONbKO
obecneymBaTb obecneunTb
cembaecaT LecTbaecaT
3aTpaTbl pacxoabl
3apOoCLUNM nopocLunm
[BYOKUCb ANOKCUA,
aHaKWH 3HAKUH
dnew dnaw

AeK OKT
HeraTMBHO oTpULLATENBHO
ABaauaTb TpmAauaTb

Hape3aHHbIN

nopes3aHHbIN

60se3Hb

3abonesaHue

3HaYUTEeIbHbIN

CYLLLECTBEHHbIM

pamcoeng, pamcoenbg,
COAEencTBOBaTb cnocobcTBoBaTb
HeBpoor HeBponaTonor
ABUraTesb MOTOp
MyXammaz, MyxXammes,

aBsr OKT

NBECTU TpucTa
HacnaauTbCA HacnaxkaaTbca
6e3ycnoBHO HECOMHEHHO
A3eH A33H




Candidate
Synonyms

Rank = 100’000

3aKyCco4Hasn Kade
YKEPTBONPUHOLLEHNE | NOAHOLIEHME
BEYHO3e/1eHbIN XBOWHbIN
BAOXHOBNATb OKpbINATbL
yyaak HyaAuK
BbIXOAMUTb exaTb
rOpPEecTHbIN Aywepasanparowmim
YKMBOMWUCHbIN YIOTHbIN

aKkTep dunnbm
nocpeacTBoOM npu

BCEro npPMMepHO
KOCTIOM CMOKMHT
HedTEXMMMA XUMUA
BbITAHYTb CNyCTUTb
3aCTPenuTb paccTpennBsaTb
AOKanuTanmsaumsa peKkanuTanunsaymn
KNagoBKa 4yynaH
caTtennut CNYTHUK
NHOOHEe3UA CUHranyp
padcaHaKaHM padcaHxKaHu
neTb COYMHATD
NCTOI04Yb TOMI04b
noTonTaTb TONTaTh




Candidate
Synonyms

Rank =545'220

nebatbl avnanor
3HaATHbIN MOTYyYUnM
pa3paboTumk co3paTenb
315Cb pa3rHeBaBLUIUCH

KOHCTPYKLMOHHbIM

NPOPUANPOBAHHDIN

OrNYLEHHbIN

NoAaBNAEHHbIN

BbI3BaTb HaBNeYb
nyTb 4acTb
CyLLEeCTBO CyLLWNM
BbINEYKMU AyXOBKa
crpectm CMecTu
pacnyTHMUA LUSHOXA
AVCKeTa HaKonuUTenNb
nepenpasuTb nonacTb
BAUAHME CBOWCTBO
BMAEOCHEMKA doToceccun
OCMOTpEB NPUCMOTPEBLUNCH
BMOJIHE rae

onasa OMaBCKUM
npucnocobneHne | coopyKeHue
obecueHunBaTbCA CHUXaTbCA




Reference Synonyms

Wiktionary.org (Russian)
99394 single-word synonym pairs
42509 distinct queries

AbramovV’s dictionary of Russian synonyms
and similar words (1915).

34930 pairs

12527 distinct queries

The intersection: 6616 pairs



Missing Synonym Pairs

%

Human judgement

Example

36

25
21

Good candidates

Both words are rare or unknown
One word is rare or unknown

One word is slang or obscene
Words are not synonyms

One word is not Russian
Obsolete meaning

pAkeHKa — BapeHed, (“milk product)

nauaHea — getsopa (~children)

TOHEeMUKa — ToHonorua (~tonology?)
ryptonpas — ryptoswmk (~drover)

CKBOpeL, — KoKako (~starling)

3anuMcKa — mansska (~note)

BaXHbIN (~important: adjective) — uapcTBEHHO
(~kingly: adverb)

ranoreH — ranoipg, (~halogen)

CNNETHUK (~gossip) — Tpybau (“trumpeter)
ynpasnatb (~“to control) — paautsb (~to dress?)




Top synonym candidates for
“nposopHbin”(“agile”) by descending
translation similarity

Rank 0-11

Rank 12-22

Rank 23-34

BepTKUi (“nimble)
noskui (~agile) +W +A
nosopoTaunBbIn (“agile)
WwycTpbin (“nimble) +W
lopkun (“nimble) +W
npbITKMA (~nimble)
MaHeBpPEHHbIN (“maneuvering)
6bicTpbin (~fast) +W +A
6bicTpo (~quickly)
pacToponHbii (~agile) +W
rmbkui (~flexible)

BepTnasbin (~fidgety)
noABUKHbIN (Ymobile)
onepaTtuBHbIN (~operational)
cTpemutenbHbin (~rapid) +W

ckopenwmni (~early)
NnoAcKasaHHbIN (“prompted)
60MKuia (~spirited) +W +A

He3ameanuTenbHbIn (~Yimmediate)

cHopoBuUCTbIN (“nimble)
noasuxHoM (“mobile)

noAckasbiBatowmii (~“prompting)

AMHaMUYHbIN (“dynamic)
OXMBNEHHbIN (~brisk)
cBoeBpeMeHHbIN (“timely)
Haxoa4usbIn (~resourceful)
N3BOPOTAUBLIN (~quirky)
6e3oTnaraTenbHbIN (~urgency)
npobyxaeHHbIM (~Yawakened)
aKTMBHbIN (~agile)

cKopbil (~fast)
coobpasutenbHbIn (“witted)
pe3Bbii (“spirited) +W
60apbin (~brisk)

+W = intersects with Wiktionary
+A — intersects with Abramov dictionary



Metrics

average precision
average rank (AveRank)
median of ranks (Median)



precision
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Solid line — translation
similarity, dashed line —
word2vec



Ranking Results

Feature combination AveP AveRank Median
Wiktionary dataset
Word2Vec 0.165 407228 132683
TranslationSimilarity 0.237 222513 66802
TranslationSimilarity + Frequencies 0.247 212819 65304
Word2Vec + TranslationSimilarity + Frequencies 0.303 181381 50232
Glove 0.117 560219 219061
Glove + TranslationSimilarity + Frequencies 0.299 182327 50338
GloveSynt 0.058 803457 467868
GloveSynt + TranslationSimilarity 0.274 204993 57393
GloveSynt + TranslationSimilarity + Frequencies 0.291 191225 54492
Abramov dataset

Word2Vec 0.025 516313 244381
Word2Vec + TranslationSimilarity + Frequencies 0.068 250096 79268

Glove 0.031 506889 220102
Glove + TranslationSimilarity + Frequencies 0.0751 238683 73224

TranslationSimilarity 0.0491 272115 99969
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Dependence between the
number of candidate
synonyms and the query
frequency. Bottom line —
reference synonyms, upper
line — all candidates by
translation model, the
middle line — number of
candidates per one
reference pair



Translation Similarity / word2vec distance

word2vec

0.6

04

02

0.0

4
o o o
o o a 9o
© Y
o o Yo
— o 00,
o
o 2 o o &
. OC'O o
o
= o x [
oo
_ ot 0 &
w7 * o © “0
Y o
= g o @
Y 4
o pr s - }{& c?< o e} o
Y ){O e re
o b o] =
_ K Xoom m RN
- b
b et = )g_(xx o o]
XX ©
. s ®
=
x
- X s X @
WK
Y ;g «
=
[ [ [ [
1e-13 1e-10 1e-07 1e-04

positive (o) and
negative (x)
examples



dst frequency
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Conclusion

Candidate pairs from phrase-table

Long tail of the distribution

Word2vec — for the most frequent words
Phrase-table — rare and polysemous words
Reproducible metric

Unusual results: Glove + phrase-table, Abramov dictionary



More examples

http://translate.yandex.ru/

http://translate.yandex.com/ - English version



http://translate.yandex.ru/
http://translate.yandex.ru/
http://translate.yandex.com/
http://translate.yandex.com/
http://translate.yandex.com/
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