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Week 5 keypoints

what "lemmatization” is

» some kind of normalisation of the surface-forms
» |ematization is made easier once PoS-tagging has been done
» otherwise: "stemmer"

what "part-of-speech tagging” is

to choose the right tag according to the context, among the possible PoS-tags for
each word of the input text

two hypothesis to transform PoS tagging into "the second problem” of HMMs
> limited lexical conditioning:

P (event [un
P(@;‘W1,...,W,'_1,t1,...,@...,Tn):P(W,"ti) cvon UM‘VC'SQ)
» k-neighbors limited scope for syntactic dependencies:

P(ti|ty,....ti_1) = P(t|ti_k,..., Ti—_1) MM)QD(/ - P(O\//Mf I’W\JLB,)

order of magnitude of performances
95-99% (random: 75-90%)
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Week 5 practice example (1/2) P(gqg o stack) P wwd/&?);’ Pley [prec 1,

 andt _emit T gl

@ Consider an order-1 HMM PoS tagger using a lexicon with N*entries, and a tag set

with T tags. Furthermore, assume that the entries of the lexicon are associated,

on the average, with t distinct tags.

Provide the total number Q of (not necessarily free) parameters to be estimated to
exploit the order-1 HMM model, assuming that no guesser has been implemented.
Justify your gnswer.

Q=#ind +Hemil + #tapstion = | T LN)4 T
Consider the following lexicon excerpt, where D, N, P, and Vv are the tags

associated with the entries

(D stands for determiner, N for noun, p for pronoun, and Vv for verb):

cat: N, V saw: N, V
run: N, V the: D
running: N, V you: P

Provide and justify the number M of potential PoS taggings that have to be
considered for the following sentence:
the cat you saw running

M = /I 141 L :'Zs:g
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Week S practice example (2/2) |
Ehe (ke /‘avu saw (VRN 'V‘Cé

N N

D L V
Y !

cat: N, V VAOK\ saw: N, V
run: N, V QW\‘Q’JUD\JS the: D
running: N, V you: P

the cat you saw running

® What is the condition to be verified by the parameters of the order-1 HMM model
(using the provided lexicon excerpt) for the word “cat” to be tagged as a noun Iin
the above sentence?
Justify your answer.

fl«q C‘C o Sowv VV*WH«S')
ﬁ H“”est

) P(% lD RN ’b) el )e PIPINY-Plyu]p) -

emi(C tVahg\
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QUESTION I [1 pt]

(from Fall 2018 quiz 2)

Assume that, in the word sequence “iron shaped cloth”, the word “shaped” is replaced by an
Out-of-Vocabulary (OoV) form that your spell checker was not able to correct, nor your morpho-
logical analyzer to analyze. Select among the following options the most adequate one to decide
which possible PoS tags should be associated with the OoV form:

[ ] All the PoS tags
“[\V All the PoS tags corresponding to open grammatical categories

[ ] The most frequent PoS tag

QUESTION I [2 pt]

(from Fall 2018 quiz 2)

For this question, one or more assertions can be correct. Tick only the correct assertion(s). There
will be a penalty for wrong assertions ticked.



When using a probabilistic approach to find the optimal tagging for the sentence “young birds

f1y”, what does the conditional probability W, Wy
\V)
3 P(“birds”, “fly” | ta t3)
represent, provided that no additional specific hypotheses are made: P ( Wz - b.’ v / l Lz \

- P ( w g ﬂ] /{5 )
[ ] the probability that the word “birds” appears at position 2 conditioned by the tag ¢, onlv
@the word “fly” appears at position 3 conditioned by tag ¢3 only;

/P {uz: l’)i\fo(’ '[2
wj :ﬂnfg >

[ ] the probability that the word “birds ”<andihe tag t, appear at position 2, @ the word “fly”
@the tag t3 appear at position 3;

[ ] the probability that the sequence (“birds”, “fly”) appears at the@)f the sentence, con-
ditioned by the tag pair (¢, , t3 ).

P(wzz 4 wg:%

QUESTION III (.z L ) [2 pt]

(from Fall 2018 quiz 2)

For this question, one or more assertions can be correct. Tick only the correct assertion(s). There
will be a penalty for wrong assertions ticked.

Indicate which of the following formulas are strictly equal to the conditional probability
P(“young”, “birds”, “fly i, ta, 3)
provided that no specific additional hypotheses are made:
[] P(“yozmg”|t){/P(“birds”|t27 “young" t,) - P(“fy"|ts, “young", t,, “birds" t,)
[ 1 P(“young" {iimtsats)y P(“birds"|“young” € 0ats)) P(“fly"| “young", “birds"§ tryto, t3)
[] P(“young”|tp?~\P(“birds”|t2>(P(“ﬂy”|t3))(
[ 1 P(“young”|t:3¢ P(“birds” |ty P(fiy"[ts)P(t1) - P(talts) - P(ts]t2)

QUESTION 1V [2 pt]

(from Fall 2018 quiz 2)

For this question, one or more assertions can be correct. Tick only the correct assertion(s). There
will be a penalty for wrong assertions ticked.
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When using an HMM to find the optimal tagging of a 3 word sentence “w; wy w3”, what proba- ja”frq(
bility should be maximized?

P((ags [ words)

[ 1 P(wy, wa, ws|t1, ta, t3)

(
N P(tr, b, ts]wn, wy, ws) ?((‘,‘ ¢, t X | w, Wy Wj)
/} [\/P(wl,wg,wsltl,tg,tg) : P(tl,tg,tg):{f)(\q,wzwb(‘t {‘,] + AMM rSsup -
[ 1 P(wilty, ba,t3) - P(wa|wy, t1,t2,t3) - P(ws|wy, wa, t1, 3, t3) ?/t/l ). Plua 't‘) P(éZ'é"/
_ P
i, bl et TS o)Atk )

QUESTION V [2 pt]

(from Fall 2018 quiz 2) P/‘U l W/, %, wd (-;fdﬂ

@ Cross out the elements that can be ignored in the following conditidhal probability, when __
tagging the sentence “young birds fly” under the “limited lexical conditioning” hypothesis: Pf ) [ | 7’§

(“ﬂy’ y)(” “bX{ KK 1) )

! | 13
3
@ Cross out the elements that can be ig i following conditional probability, when

tagging the sentence “young birds fly fast” under the “limited scope for syntactic dependencies

(1 neighbor)” hypothesis:
P(ts | & 2, t4 6 (\/PVI

QUESTION VI 6 é L/ [4 pt]

u S
/‘Danamo*r vZ«\‘\On

For this question, one or more assertions can be correct. Tick only the correct assertion(s). There
will be a penalty for wrong assertions ticked.

(from Fall 2018 quiz 2)

® When using an HMM to find the optimal tagging of the sentence “young ducks fly fast,’, where
all the words are considered as potentially ambiguous, indicate which offfhe follovégja sertions
are true under the “limited lexical conditioning” and “limited scope for Nntactic depgndencies
(I'neighbor)” hypotheses

'kﬁ/The tagging of “fast” depends on the one of “fly”. P ( é“ I (’ 3 )

[\/]/The tagging of “fly” depends on the one of “fast”. l /{ 3 /£‘1 )

M The tagging of “young” depends on the one of “fast”. P (&
A

M The tagging of “fast” depends on the one of “young”.

. Pltc,)(,,)



@ Same question, but for the sentence “young birds fly fast”, where all the words but “birds” are
considered as potentially ambiguous: @

[\]%he tagging of “fast” depends on the one of “fly”.
\)/The tagging of “fly” depends on the one of “fast”.

[ 1 The tagging of “young” depends on the one of “fasz”. A/
o

[ ] The tagging of “fast” depends on the one of “young”.



