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Oaumnuana aJsi CTyJ€eHTOB U BbIMYCKHUKOB — 2016 T.

HaﬂpaBﬂeHne «q)yHIlaMEHTaJIbHaH U IMPURKJIATHAA TUHI'BHCTHKA»

Ipoduin:

«KoMnbOTEepHAst THHTBUCTHKA» KO/ - 310
Bpems BbInosiHeHust 3aganust — 180 MmuH.

Bomnpoc 1

Pemure 3anauy

Anmca 3arajana OJHO U3 CIEIYIOIIUX CJIOB: «SI0JI0KO», «KPOKOIUI», «IUPHXKAOIbY, «rpyLIa,
«OeremMoT», «MalluHay», «3eyi€Hbli». boO Xo4er yragarh caoBO AJMCHI, 3a/1aBas BOIPOCHI, Ha
KOTOpbIE OHAa OTBEYaeT «a» WM «HeT». Kakoe MHHMManbHOE KOJIMYECTBO BOINPOCOB €MY
npuaércs 3a4arh, YTOObI IapaHTUPOBAHHO YrajaTh 3arajlaHHoe ciaoBo? OOBACHUTH, Kakue
BOIIPOCHI B KaKOM IOpsAKE Bbl OyAeTe 3a/1aBaTh U JOKa3aTh, YTO MEHBIIMM YHUCIOM BOIPOCOB

OOOUTHUCH HEITB3S.

OTtBer

HaunoHaabHbI Hcc/Ie10BATEIbCKUA YHUBEPCUTET « BpIcasi ko012 3KOHOMU K
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Oaumnuana aJsi CTyJ€eHTOB U BbIMYCKHUKOB — 2016 T.

Bomnpoc 2
3amanue

[lepen Bamu cToWT 3amavya pa3paboTaTh CHUCTEMY, aBTOMATHYECKH AHAIM3HUPYIOUIYIO OT3BIBBI
noceTurene o pecropanax. Cucrema JODKHA HE HPOCTO OMNPEAETUTH IOJO0XKHUTEIbHOE WU
OTPHULIATEIbHOE OTHOLIEHHWE aBTOpPAa OT3bIBA, HO BBIABUTH €r0 MHEHHME 110 KOHKPETHBIM

KPUTEPUSM OLICHKU PECTOpaHa.

HquHTaﬁTe INPUWIOKEHUME C OT3bIBAMU O IIOCCHICHUH PECTOpaHa MW BBIIOJIHUTEC CJIICAYHOUINC

3aJaHusA:

A) CocTaBbTe CIHCOK KPUTEPHUEB («aCIEKTOBY»), MO KOTOPHIM MOXKET OBITH OXapakTepHU30BaH

pecropas.

b) CocraBbTe MHCTPYKIIMIO pa3METYHKa KOPITyca OT3bIBA B COOTBETCTBUU C BBIICICHHBIMU
acmeKTaMu. YKaXHUTe CIIUCKH OOBEKTOB Pa3METKH, MPUHIUIBI BKIIOUYEHUS TEKCTa B Pa3METKY,

CJIOKHBIE CIIy4au U UX pa3pelleHue.
B) Pa3merbTe TEKCTHI B IPUIIOKEHUH COTJIACHO COCTABICHHONW BaMU MHCTPYKIUH.

I') ChopmynupyiiTe Kiaaccel mpoOJieM, ¢ KOTOPBIMH BBl CTOJKHYJIMCH NMPU Pa3METKE TEKCTOB

OT3bIBOB.

OTtBer

HaunoHaabHbI Hcc/Ie10BATEIbCKUA YHUBEPCUTET « BpIcasi ko012 3KOHOMU K
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I[Ipunoxenne k Bonpocy 2

Pectopan B nosine xopour. Ho B MeHI0 Bce cTapoe

[Tpekpacnoe wmecrto!!!!! HwuaBkycueiimue Omtona! LleHBI COOTBETBYIOT KauyeCTBY

nosHocThIo! Tlepconan B ctuine HoBukosa!) Criacu6o 60JbI10€, TOIBKO MOJI0KUTEIBHBIC

BrieuaTiieHus!!! HeraruBHble cCTpaHHBIE OT3BIBBI HE IMEIOT HUYETO O0ILEro ¢ mpaBaoi!

VYxacubiii pectopan! LleHsl mpocTo 3ao06naunble, JTagHO OBLIO OBl BKYCHO, HO 3TO

HEBO3MOXXHO €CTh, MaJICHBKHE IMOPIUH, O(PHUIMAHTHI TYIAT, B 3aje rps3Ho! Bam Obl

nporpammy "PeBuzoppo" mocraBunu 661 Bac Ha Mecto! 310 He Aeno, Bel kopMute Tam

mronei!

Bce ouens KpyTO U €l1a U O6CJIy>I(I/IBaHI/Ie N OYCHDb 6BICTpO rotoBiIT 10 MUH U OIS

rotoB!! O4yens BkycHO kctatu!!!!

YBaxkaeMble peCTOpaTOpH!MHC HC ITPUILITIOCH MOOBIBATh B BallleM pPECTOPAHE,HO I YaCTO

IMPOEC3Kar0 MHUMO.BEI HaxXoJUTECh B CaMOM LICHTPC MoOCKBBI ,BBIBCCKY BUIHO M3AJICKA ,

HO HamucaHa oHa ¢ ommbkoii.llpennoxenne "CTpana , KOTOpOl HeT'NHIIETCS ¢

3angroii.Bama BeIBecka pexeT ri1a3 CBOeH HErpaMOTHOCTHI0.MOXKeT ObITh,4TO-TO

MOXXHO I/ICHpaBI/ITL?

HaunoHaabHbI Hcc/Ie10BATEIbCKUA YHUBEPCUTET « BpIcasi ko012 3KOHOMU K
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Y nuBuTENBHO, YTO B LEHTpe MOCKBBI €CTh Takue 3aBeicHUsA. Ena oTBpaTuTenbHas, BCE

6.]'[10,[[3 KYTKO NIEPECOJICHBI, MOPCBI U 4YaW IIMTb HEBO3MOKHO. Msico KECTKOEC, KO BCEMY

npoueMy OapaHWHA OY€Hb CHJIbHO HalIOMUHAET CBUHUHY.

OTMCTHJIa BY€pa B OTOM 3aBCACHHUU CBOI JC€Hb POXIACHUA. ITommmo TOro, 4tTO

O(l)I/II_[I/IaHTLI 3a0bLIN 3aKa3bl JABOUX H3 rocTeii u MMPUHCCIIN UX TOJIBKO ITOCJIC TOI'O, KaK UM

HAIIOMHUITU 00 3TOM JBaXK/bl, MOU OYKeThl po3 (0auH U3 KoTophix ctoma 100 mommapos

U OBl KYIUIEH 32 KOCMUYecKue JeHbI'W B L[BeTHOM) mojapuiau Apyroil MMEHUHHUIIE

BMECTEC CO BCCMHU IMO3APABHUTCIBHBIMHU OTKPBITKaMH, KOTOPBIC A HOaXE HE YCIICIa

npounTaTb. MEHEIKep pecTopaHa...

Otmeuana ACHB POKIACHUS. Ouenb IMOHPAaBUJIOCH. KYXH}I OTJIMYHasd. O6CJ'Iy>KI/IBaHI/Ie

npeBocxogHoe. OrpomMHoe ciacu0o 3a OTJIIMYHBIN Beyep.

Ha Owu3sHec-maHue IMPUHCCIIN xJe0 1o TBEPAOCTU CXOXHUHU C KI/IpHI/I‘lOM! On He aoMmalcs

HU pyKamu, HM 3y0amu! Ha mpock0y 3aMEHUTh - PUHECIH Takoil xke!!!!

25 anmpens 3akas3ajia CToj,uepe3 pectopal py.B 19 uwacos nmpumm,HO Hamiero 3akasza He

OKa3aJ'IOCI).HOHpOCI/IJ'H/I nocaguTh 3a CBO60J1HBII>'I CTOJILHO aJIMUHHCTpPATOp CKasaljia,q4To

BCE 3aKa3aHo,HaJa0 ObLIO 3aKka3aTh.He APTYMCHTOM [1JIs1 Heé ObLIU Jaxke IMOKa3aHHBIE el

HaunoHaabHbI Hcc/Ie10BATEIbCKUA YHUBEPCUTET « BpIcasi ko012 3KOHOMU K
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CMC ¢ TOATBepXkIeHHeM 3aka3a.Beuep Obu1 mcmopueH ,Tak 9To C yHOBOIBCTBHEM

MOTYYIH ObI O0OHYC,00€IIaHHBIN PECTOPAHOM.PY

11. To6peiii  nens! beum B Bamem kade Buepa, HaM MOHPABHIOCH, OTIMYHOE

MECTOIIOJIOKCHUC, KpaCI/IBHﬁ HUHTEPLEP, B TOM YHUCIIC HpI/II‘J'IYIHCHHHﬁ CBCT, IIpHATHAaA

MYy3BbIKa, TOBOJLHO TPOMKasi, HO pa3roBapuBaTh He Memana. Hac oOcmyxkuBana npusTHas

ACBYyIIKa- O(I)I/II_II/IaHT, BHUOHO, 4YTO 6J'IIO,I[a 3HACT, YBCPCHHO JA€T pCKOMCHAAalluU, OTBEYACT

Ha BOIIPOCHI U T U BOO6IlI€ BCC O(1)I/IIII/IaHTBI B 3aji¢ Kak Obl Ha moaxBare, HE YCICCIIb

can(beTKy IIOJIOXKUTB,...

12. bitosia BKyCHBIC, HO CIIMIIIKOM HAacCTOWYHMBBIC OPUITMAHTHI. XO04y 3aKa3aTh OJHO OJIIOJIO,

MHE Cpa3y PpEKOMCHAYIOT 3aMCHY H IIOCJIIC MOCTr0 OTKa3a OT peKOMeHI[aLII/Iﬁ O(I)I/II_[I/IS.HTa

TOBOPAT, 4TO "3ps, 3p4....HY JagHo". C Moell TOYKM 3peHusi BeCbMa CTPAHHBIN MOJIXOJ.

Korz[a IMPUHECCIIN IIElI\/'I, TO Yallka ObliIa FpHSHaH'HerI/IHTHHﬁ 0CaJI0K ( mpaBaa, AecepT OT

3aBe/IeHUs MPenogHecIn a0COIIOTHO OECTIIIaTHO, 3TOT MOMEHT MPUSATEH).

13. K COXaJICHUIO, Ha HCpBBIﬁ B3IV 3aME€UYaTCIIbHOC MCECTO, B CaMOM HEHTPC CTOJIMIBI,

OocTaBUJI0O O cebe caMmble HENpUsATHbIe BredariaeHus. M BUHON TomMy oOQHIMaHTBHI,

KOTOPBIC B KakoM TO MOMEHT II0CJI€ HMOJa4yl OCHOBHBIX 6.]'[}0,[[ IpoCTO MPO HAC 3a0BLIH.

He menee 20 MUHYT MBI IBITAIUCh JOKPUYATHCA XOTh JI0 KOTO HUOY/Ab, HEOAHOKPATHO

HaunoHaabHbI Hcc/Ie10BATEIbCKUA YHUBEPCUTET « BpIcasi ko012 3KOHOMU K
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MMPpOCUJIM MMOCYUTATh, BCC CIIpalliuBaJIM €CTh JIM Y BAC CKUAOYHBIC KAPTHI U IOCJIC 3TOI'0

ncye3aim, IoxKa...

14. Tlocetun cnyyailHO, C KOJUIETOM, OY€Hb IMOHPABUIOCh, HACTOJIBKO BCE BKYCHO M TIO

JACHbI'aM HE€ TaK YK JOpOro, y4uTbIBasg, 4YTO 3TO LICHTP Mocksbl. OO0CTaHOBKA YIHOTHas,

MPUTITYHIEHHBIN CBET.
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Bomnpoc 3.
3aganue

[IpouruTe moct U3 6i0ra, MOCBAIIEHHOTO ABTOMAaTHYECKOW 00pabOTKe eCTECTBEHHOIO S3bIKa

(http://nlpers.blogspot.com/). CocraBbTe KpaTKoe pE3rOME 3TOrO IMOCTa Ha PYCCKOM SI3BIKE

(o6veMom B onuH ab3ar, HO He Oosiee 1000 3HAKOB), OTpa3WB B HEM OCHOBHOM TE3WC aBTOpa
nocra. Brickaxkute Bamm cOOCTBEHHBIE COOOpaXCHHUs IO MpoOJieMaM, 3aTPOHYTHIM B IOCTE U

HX PCIICHHUAM.

NLP as a study of representations

Ellen Riloff and | run an NLP reading group pretty much every semester. Last semester we
covered "old school NLP." We independently came up with lists of what we consider some of
the most important ideas (idea = paper) from pre-1990 (most are much earlier) and let students
select which to present. There was a lot of overlap between Ellen's list and mine (not
surprisingly). . The whole list of topics is posted as a comment. The topics that were actually

selected are here.

I hope the students have found this exercise useful. It gets you thinking about language in a way
that papers from the 2000s typically do not. It brings up a bunch of issues that we no longer think
about frequently. Like language. (Joking.) (Sort of.)

One thing that's really stuck out for me is how much "old school” NLP comes across

essentially as a study of representations. Perhaps this is a result of the fact that Al -- as a field --
was (and, to some degree, still is) enamored with knowledge representation problems. To be
more concrete, let's look at a few examples. It's already been a while since | read these last (I had
meant to write this post during the spring when things were fresh in my head), so please forgive

me if | goof a few things up.

I'll start with one | know well: Mann and Thompson's rhetorical structure theory paper from
1988. This is basically "the™ RST paper. | think that when a many people think of RST, they
think of it as a list of ways that sentences can be organized into hierarchies. Eg., this sentence
provides background for that one, and together they argue in favor of yet a third. But this isn't
really where RST begins. It begins by trying to understand the communicative role of text
structure. That is, when | write, | am trying to communicate something. Everything that | write
(if I'm writing "well™) is toward that end. For instance, in this post, I'm trying to communicate

that old school NLP views representation as the heart of the issue. This current paragraph is
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supporting that claim by providing a concrete example, which I am using to try to convince you

of my claim.

As a more detailed example, take the "Evidence" relation from RST. M+T have the following
characterization of "Evidence.” Herein, "N" is the nucleus of the relation, "S" is thesatellite
(think of these as sentences), "R™ is the reader and "W" is the writer: relation name: Evidence
constraints on N: R might not believe N to a degree satisfactory to W constraints on S: R
believes S or will find it credible constraints on N+S: R's comprehending S increases R's belief

of N the effect: R's belief of N is increased locus of effect: N

This is a totally different way from thinking about things than I think we see nowadays. | kind of
liken it to how I tell students not to program. If you're implementing something moderately
complex (say, forward/backward algorithm), first write down all the math, then start

implementing. Don't start implementing first. | think nowadays (and sure, I'm guilty!) we see a

lot of implementing without the math. Or rather, with plenty of math, but without a
representational model of what it is that we're studying. The central claim of the RST paper is
that one can think of texts as being organized into elementary discourse units, and these are
connected into a tree structure by relations like the one above. (Or at least this is my reading of
it.) That is, they have laid out a representation of text and claimed that this is how texts get put
together. As a second example (this will be sorter), take Wendy Lehnert's 1982 paper, "Plot units
and narrative summarization." Here, the story is about how stories get put together. The most
interesting thing about the plot units model to me is that it breaks from how one might naturally
think about stories. That is, | would naively think of a story as a series of events. The claim that
Lehnert makes is that this is not the right way to think about it. Rather, we should think about 3
stories as sequences of affect states. Effectively, an affect state is how a character is feeling at
any time. (This isn't quite right, but it's close enough.) For example, Lehnert presents the
following story: When John tried to start his care this morning, it wouldn't turn over. He asked
his neighbor Paul for help. Paul did something to the carburetor and got it going. John thanked
Paul and drove to work.

The representation put forward for this story is something like: (1) negative-for-John (the car

won't start), which leads to (2) motivation-for-John (to get it started, which leads to (3)
positivefor-John (it's started), when then links back and resolves (1). You can also analyze the
story from Paul's perspective, and then add links that go between the two characters showing
how things interact. The rest of the paper describes how these relations work, and how they can

10
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be put together into more complex event sequences (such as “promised request bungled™). Again,

a high level representation of how stories work from the perspective of the characters.

So now I, W, hope that you, R, have an increased belief in the title of the post. Why do | think
this is interesting? Because at this point, we know a lot about how to deal with structure in
language. From a machine learning perspective, if you give me a structure and some data (and
some features!), | will learn something. It can even be unsupervised if it makes you feel better.
So in a sense, | think we're getting to a point where we can go back, look at some really hard
problems, use the deep linguistic insights from two decades (or more) ago, and start taking a
crack at things that are really deep. Of course, features are a big problem; as a very wise man
once said to me: "Language is hard. The fact that statistical association mining at the word level
made it appear easy for the past decade doesn't alter the basic truth. :-)." We've got many of the

ingredients to start making progress, but it's not going to be easy!

How long'll it take to say that?

tl;dr: Given a string of text in some language you might want to know how long it would take to
speak it. Here are some perl/python "one-liners" to estimate that. Currently supports English

(US), German, French, Italian, Spanish and Japanese. The estimates are all in seconds.

Brave are those who read the source code. | promise it's not intentionally obfuscated -- there's

just a lot of unicoding going on, and then copious use of the right-handed saturn operator in perl.

Why would you want code for this rather than a dictionary? Dictionaries are limited to their
vocabulary, which is also sensitive to things like tokenization. Having a completely parametric

solution seemed much more generalizable.
Why would I possibly want this?

We've been doing a bunch of work recently on simultaneous machine interpretation (aka "real

time machine translation”). None of us is a speech person, either in the "recognition” or
"synthesis" sense. This unfortunately means that to date, all of our models treat each word as
"equally long" when training and, perhaps more importantly, evaluating models. For instance, if
we want to measure the décalage (aka time-lag, aka ear-voice-span) between when a Japanese
word is "heard" and the corresponding English translation is "spoken”, we've been assuming all

words take precisely 1 second to speak. This is obviously ridiculous.

One quick and dirty alternative is to use a text-to-speech (aka speech synthesis) system to

synthesize a sentence and use its length as an estimate of how long it would take a person to
11
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speak it. This is a totally plausible approach since decent open source synthesis software exists
(we use such software to crease these one-liners), but it's slow and bloated and can't be easily
distributed. This would be more accurate, but | was after a quick and filthy solution.

How do these scripts work?

There are two functions: one for estimating the amount of time it would take to speak a single
word (sayWord in the code), and another for estimating the amount of time it would take to
speak a sentence (sayitin the code). I'll first describe how sayWord works; sayit is pretty

straightforward.

sayWord works by extracting a bunch of features from the word to be spoken (each of these is a
particular regular expression) and evaluating a linear function of the counts of the matches of
those regular expressions. The process by which coefficients were generated is explained later.
The features are things like: number of characters, number of vowels, number of consonant
groups, number of non-letters, number of vowel-consonant switches, number of digits of various
lengths, and whether the word starts or ends with a vowel; and then, for each "reasonable™
unicode character for European languages, the count of those characters. Not all of these features

appears for each language because 1 used |1 regularization to prune down the feature set.

[Note: Japanese is different because it uses a different character set. The feature structure is
basically the same, but replace "consonant” with "kana" and "vowel” with "kanji" and
"reasonable character” with "each of the 100 most frequent Japanese characters” in Japanese
Wikipedia.]

sayit attempts to pronounce a sentence by pronouncing each word individually (via sayWord)
and then rescaling the resulting estimate because we ... don't ... pause ... between ... words. This

rescaling is linear, and again estimated from data (explained below).
How are the coefficients estimated for words?

Basically | take a vocabulary of the 50k-100k most frequent words for each language, use a
speech synthesis program to say them (for the European languages, | used MaryTTS; for
Japanese | used Open JTalk).

I then extract all the features mentioned above, create a regression problem regressing on the

number of seconds it takes to speak (after removing quiet time around the word) and throwing in
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some |1 regularization with vw to make sure that it didn't use too many features. | optimized

quantile loss (aka absolute value loss) rather than squared loss.

One thing | did not do was weight the words by their frequency. | could have done this and the
resulting regression weights change a bit but not too much. At the end it spends a lot of energy
making sure it estimates the speaking time of "a" and "the" and "an™ correctly. Because short
words are typically high frequency (and vice versa) this meant that it tended to underestimate all
other words. And because my relatively frequencies were from Wikipedia, they might not match

yours. Keeping a uniform distribution felt like a better solution.

| also tried not regularizing and also using things like character ngram features to get a better fit.
In the end I didn't include this either. You can about halve the error rate by doing these things,
but | felt like having simpler, smaller models made more sense here. After all, the thing we're
regressing on (speaking time from a TTS system) is sort of an artificial benchmark anyway, so

getting a bit lower error is not obviously that meaningful.

Overall the mean absolute errors in prediction are:

e German: 51ms
e English: 55ms
o French: 59ms
o ltalian: 41ms

e Japanese: 33ms

If you were to just predict the median on each, you would get mean absolute errors in the 550ms

(Japanese) to 980ms (English) range, so this is quite an improvement.

How are the coefficients estimated for sentences?

For sentences, | fit a model of the form:
e time = const + a * [summed time for words] + b * [# of words]

The three parameters (const, a and b) were estimated by having the TTS systems speak entire
sentences (about 40k from each language, taken randomly from Wikipedia) and then using the
total time from the TTS (unioned across all languages) and the corresponding features. These are
simply hardcoded and shared across languages. You could of course do a bit better by doing this

on a language-by-language basis, but | didn't do this again for simplicity.

13
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Conclusion

Chances are no one except me wants this. But if you do, please feel free to use it. I'd appreciate
some sort of credit though :). And if you really want the dictionaries, you can find them

here: de, en-US, fr, it, ja.

Thanks to Graham Neubig for providing the tokenized Japanese Wikipedia text and pointing me
to Open JTalk!

OTtBer
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