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Mandarin NP and classifiers

.. Genesis

Start from a formal semantics study trying to account for
coercion in the classifier-noun composition

Interested in the DSM track for

bringing some empirical support
complement the view on lexical type
more generally bringing together two worlds in which we had
been working

But we are ”beginners” in DSM approach

This talk:

what has been done (including errors and wrong ways)

what we would like to do (or to see done)
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.. Outline

Mandarin NP and Classifier

The composition CL+N as a test case for DSM

Our DSM

Implementation and Experimentation

Discussion on modelling compositionality in DSM
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.. Standard Mandarin NP

PRO, PN

Bare Noun

Dem | Num + CL + N (CL is necessary in this case)

(1)

一
yi4
one

隻
zhi1
CL.animal

猫
mao1
cat

’a cat’

(2)

*
*
*

一
yi4
one

猫
mao1
cat
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.. Classifiers

(3)
一
yi4
one

隻
zhi1
CL.animal

猫
mao1
cat

’a cat’

(4)
一
yi4
one

株
zhu1
CL.plant

花 /玫瑰
hua1/mei2gui1
flower/rose

’a flowering plant’/ ’a rose’

(5)
一
yi4
one

架
jia4
CL.machine

飛機
fei1ji1
plane

’a plane’
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.. Classifiers

But

(6) 一
yi4
one

條
tiao2
CL.long-flexible

河 /路 /狗 /魚
he2/lu4/gou3/wu2
river/road/dog/fish

so dogs, like snakes, laces and rivers are long and flexible; stars are
small things...
❀ classifier organisation does not correspond to a taxonomy
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.. Measure words

(7)

一
yi4
one

碗
wan3
CL.bowl

湯
tang1
soup

’a bowl of soup’

but

(8)

一
yi4
one

個
ge5
CL.gen

碗
wan3
bowl

’a bowl’
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.. Measure words

True measures

(9) 一
yi4
one

斤
jin1
M.weight

蘋果
pin2guo3
apple

’a pound of apple’
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.. Measure words

[Tang, 2005]:

Classifiers and measure are not easy to separate on syntactic
grounds

treat them as one syntactic category (量詞 liang4ci2)

Some forms can be noun or classifier, but as noun they require
a (different) classifier

They differ a lot on the semantic perspective
[Cheng and Sybesma, 1998]:

Classifier: [+sortal] selects some salient feature or property
Measure words: [-sortal]
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.. Classifier as coercion device

Similarity with verb / argument coercion

(10)

一
yi4
one

朵 /株
duo3/zhu1
CL.bud/CL.plant

花
hua1
flower

one flower bud/one flowering plant

(11)

一
yi4
one

架 /班
jia4/ban1
CL.machine/CL.trip

飛機
fei1ji1
plane

one plane/one flight
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.. Related phenomena?

Involve two “nominal” primitives

similar to genetives

There is an underlying semantic relation

But more constrained?: hypernymy, meronymy, measure (not
possession)
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.. Related phenomena?

Involve two “nominal” primitives

similar to genetives

There is an underlying semantic relation

But more constrained?: hypernymy, meronymy, measure (not
possession)

Formal treatment:

Typing system, [Asher and Pustejovsky, 2000,
Bassac et al., 2009, Asher, ming]

lexical entries have types
possibly complex types,
ANIMAL • FOOD,MADE − OF (PAPER)

typing system is very rich and encodes lexico-semantic relations
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.. With a rich typing system

cat:λx〈ANIMAL〉 cat(x)

CL.animal: λP〈e,t〉λx〈ANIMAL〉 P(x)

flower:λx〈PLANT 〉 flower(x)

CL.plant: λP〈e,t〉λx〈PLANT 〉 P(x)

CL.bud: λP〈e,t〉λx〈BUD〉 P(x)

PART − WHOLE (BUD, PLANT )

Variant: flower:λx〈PLANT•BUD〉 flower(x)
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.. Generalisation

Cl: λP〈e,t〉λx〈Cl〉 ∃y〈P〉 R?(x , y) ∧ P(y)

...1 R= subtype(P,Cl) : λP〈e,t〉λx〈Cl〉P(x) (since x=y in this case)

...2 R= part-of(Cl,P) : ❀

λP〈e,t〉λx〈Cl〉 Cl(x) ∧ ∃y〈e〉 Part − of (x , y) ∧ P(y)

...3 R= quantity(Cl,P): ❀

λP〈e,t〉λx〈QTY 〉 Cl(x) ∧ ∃y〈e〉 Quantity − of (x , y) ∧ P(y)
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.. Why DSM?

Recap:

Lots of rather contradictory propositions

seems to never exhaust the question (because of accidental
association and creative use?)

Proposal from rich typing system but what are exactly the
types: previous slides, ”ontological semantic” approach

Here, explore the possibility of using Vectors as Types

At least to get empirical support on our lexical typing
distinction
As for classifiers, validate an existing classification or propose a
new one?

But, classifiers deeply link to the noun ❀ Compositionality
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.. Sorting out classifiers

[Chen, 1999] has 12 classes grounded on very fine-grained
distinction: shape, function, location, social status, ...
[Huang and Ahrens, 2003] distinguishes 3 main classes of nominal
classifiers:

...1 individual (174)

...2 kind (14)

...3 event (35)

They also have 4 classes of measure words
...1 proximation
...2 container
...3 standard
...4 activity

[Prevot and Hsieh, 2010], considered only a sub part of these
classifiers and proposed : individual / group-quantity / measure
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.. Why CL interesting for DSM and compositionality?

Not a lot of variation among semantic types

❀ Spaces involved intuitively easier to compare:

Cl: 〈〈e, t〉, 〈e, t〉〉

N: 〈e, t〉

“CL N” : 〈e, t〉

There are compositionality issues but the vectors that need to
be combined are more similar than, e.g, predicate-argument
combination
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.. Introducing DSM into the picture

.
DSM for modern Mandarin
..

.

. ..

.

.

segmentation of the text ( tokenization)

Mandarin has no ”blank” character
a text is a continuous flow of characters
but a character is NOT a word
most “words” in a text (tokens) are made of two chars
most “words” in a lexicon (types) are made of three chars
naive native speaker don’t agree on where one would put
spaces
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.. Introducing DSM into the picture

.
DSM for modern Mandarin
..

.

. ..

.

.

segmentation of the text ( tokenization)

Mandarin has no ”blank” character
a text is a continuous flow of characters
but a character is NOT a word
most “words” in a text (tokens) are made of two chars
most “words” in a lexicon (types) are made of three chars
naive native speaker don’t agree on where one would put
spaces

Mandarin have very flexible POS system and (almost?) no
flectional morphems

highly ambiguous POS tagging
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.. Introducing DSM into the picture

.
Our DSM model
..
.
. ..

.

.

model as a T-uple : < T , C ,D,W , M, d , S >

.
Domain (Corpus Selection)
..

.

. ..

.

.

Academia Sinica Balanced Corpus [Chen et al., 1996]

balanced corpus of modern Mandarin

manually segmented

manually tagged with POS

but small 11M words
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.. Introducing DSM into the picture

.
Our DSM model
..
.
. ..

.

.

model as a T-uple : < T , C ,D,W , M, d , S >

.
Target words and Contexts
..

.

. ..

.

.

we focus on 400 types of tag “Nf” (Cl and measurement
units...)

+ frequent nouns ( 7000 types)

+ unambiguous combinaisions [Classifier+Noun] ( 3000 new
types extracted from patterns)

= 10 000 Target words

Contexts from a sliding windows taking +/- 4 tokens,
distinguishing forward and backward contexts

Matrix original size: 10 000 (|T |) by 160 000 (|C |)
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.. Introducing DSM into the picture

.
Our DSM model
..
.
. ..

.

.

model as a T-uple : < T , C ,D,W , M, d , S >

.
Weighting, Dimension Reduction, Similarity
..

.

. ..

.

.

W : Tfidf

d : Latent Semantic Indexing

reduction to 500 dimensions for Similarity measures

reduction to 3 dimensions for visualization

S : cosine distance mesure for clusterization

Tools : set of python scripts using the gensim toolkit 0.6.0
[Rehurek and Sojka, 2010]
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.. DSM-based Experiments

...1 Classifying the classifiers

...2 Space Exploration
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.. DSM-based Experiment 1

.
Goal and method
..

.

. ..

.

.

Derive Semantic type of classifier from its vector

looking only at the classifiers

based on hierarchical clusterization (using R)

evaluate clusters again handmade lists of classifiers
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.. DSM-based Experiment 1

.
Evaluation materials
..

.

. ..

.

.

handcrafted list of groups :

amongst words tagged “Nf” in the Corpus, true classifiers vs.
non classifers

12 semantic classes from [Chen, 1999]

subsets of event,massifier,units and sortal Cl.
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.. DSM-based Experiment 1

.
Results
..

.

. ..

.

.

Distinction between Cl. and non-Cl. is good (but DSM may
be an overkill to do this)

our Spaces seems totally unrelated to the 12 classes of Chen

based on our event/massifier/units/sortal lists, only units are
clearly categorized in our clusters

.
Comments
..

.

. ..

.

.

Clusters don’t match semantic types, but tend to be more
thematic or domain-related

Model parameter estimation is challenging

need of a good test-set and procedure for evaluation (no gold,
no task)
we want N , Cl and Compounds to be in the same space
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.. DSM-based Experiment 2
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.. DSM-based Experiment 2

.
Main idea
..

.

. ..

.

.

Model of composition in DSM can be defined as :
p = f (u, v , R)

p : resulting vector for the compound

f : composition function

u, v : components vectors

R : Relation between u and v .

p should correspond the vector of the compound in isolation, we
already know u, v and R is assumed to be uniform.

.

..

.

. ..

.

.
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.. DSM-based Experiment 2

.
Main idea
..

.

. ..

.

.

Model of composition in DSM can be defined as :
p = f (u, v , R)

p : resulting vector for the compound

f : composition function

u, v : components vectors

R : Relation between u and v .

p should correspond the vector of the compound in isolation, we
already know u, v and R is assumed to be uniform.

.
Requirements
..

.

. ..

.

.

(hypothesis) N, Cl and [N+CL] are in the same space.

to have enough data (we can only observe a limited set of
compounds)

Pierre Magistry and Laurent Prévot and ShuKai Hsieh Mandarin Classifier and DSM



. . . . . .

Mandarin NP and classifiers

.. DSM-based Experiment 2

.
Some figures
..

.

. ..

.

.

Google search

“種 ” (kind of) 104 000 000

“杯 ” (cup of) 121 000 000

“茶 ” (tea) 102 800 000

“種茶 ” (kind of tea) 722,000

“杯茶 ” (cup of tea) 1 480 000

(unigrams may include some japanese documents, n-grams are
unlikely to do so)
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.. DSM-based Experiment 2

.
Method
..

.

. ..

.

.

we look at some choosen exemples that we expect to be
interesting

only few most frequent compounds can be studied

viewing 3D-data is made easy with Mayavi2
[Ramachandran and Varoquaux, 2008]

scripting in python with mlab library

.
limitations
..

.

. ..

.

.

What is there left to see with only 3D ?

Human eye is known to be good for euclidian distance, bad
for angles

Looking at 2-by-2 cosine distances in 500D is often more
relevant
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.. DSM experiment 2 Results

.
sortal vs. event exemple
..

.

. ..

.

.

S(車 car,輛 sortal)=0.729032
S(車 car,班 event)=0.358778
S(車 car,[輛 s車 ])=0.717326
S(車 car,[班 e車 ])=0.325354
S(輛 sortal,班 event)=0.321224
S(輛 sortal,[輛 s車 car])=0.692107
S(輛 sortal,[班 e車 car])=0.205234
S(班 event,輛 sortal)=0.321224
S(班 event,[輛 s車 car])=0.424042
S(班 event,[班 e車 car])=0.536279
S(輛 s+車 ,[班 e車 ])=0.317783
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..
DSM experiment Results

Cup of tea / Glass of alcohol exemple
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..
DSM experiment Results

massifier / kind exemple

S(杯 cup,種 kind)=0.208270
S(杯 cup,茶 tea)=0.920265
S(杯 cup,酒 alcohol)=0.858642
S(杯 cup,[杯 c茶 t])=0.890819
S(杯 cup,[杯 c酒 q])=0.784944
S([杯 c茶 t],[杯 c酒 a])=0.801396
S(種 kind,茶 tea)=0.161357
S(種 kind,酒 alcohol)=0.143822
S(種 kind,[種 k茶 t])=0.135309
S(種 kind,[種 k酒 a])=0.308873
S([種 k茶 t],[種 k酒 a])=0.084725

S(茶 tea,酒 alcohol)=0.926595
S(茶 tea,[杯 c茶 t])=0.896790
S(茶 tea,[種 k茶 t])=0.770055
S(酒 alcohol,[杯 c酒 a])=0.915216
S(酒 alcohol,[種 k酒 a])=0.154857
S([杯 c茶 t],[種 k茶 t])=0.679905
S([種 k酒 a],[杯 c酒 a])=0.163568
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.. feedback from our DSM experiments

.
Difficulties
..

.

. ..

.

.

Corpus is quite small for DSM

Looking at two-words compounds create even more sparseness

Lack of good evaluation procedure to select parameters

However, looking at compounds in corpus seems relevant
(when data is available)
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.. feedback from our DSM experiments

.
conclusion
..

.

. ..

.

.

Semantic types were hard (if possible) to find based only on
Classifier vectors

Looking at their relative position to the Nouns seems more
relevant (but we need a more significant amount of data to
assert it)

projection Compounds into a semantic space can be done (at
least for some kind of compounds)

.
Where to go from here ?
..

.

. ..

.

.

Scale up ! (Mandarin gigaword corpus, Wac,...)

pattern-based Target selection to avoid noise

get quantitative results for compoundings
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.. Current issues on compositionality in DSM

(at least) Two interesting tracks explored:

[Erk and Pado, 2008] Work on the vectors representing the
lemma meaning, each lemma has:

...1 its own vector

...2 a set of vectors corresponding to the set of dependance
relations (e. subject, object, subject−1,...) it can enters in (as
dependant or dominant)

Work on the operation combining the vectors
[Mitchell and Lapata, 2008]

Here we did not want posit theoretical distinction of relations
between CL and N ❀ work rather on the combination operation
Benefit: The result can be compared with the “CL N” vector
which is in the same space as the “N” alone.
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.. Analysis of the results

Technical issue:

to avoid noise, collected a specific set of data, might
introduce a bias

Linguistic issue:

Semantics of bare nouns are completely different from
classified Nouns .

Semantic agreement vs. coercion

Methodological issue:

To capture the relevant meaning difference among classifiers,
the way to build the DSM space might be more subtle

later go more towards an approach a la [Erk and Pado, 2008]?
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.. Semantic agreement and coercion

Different cases:
...1 CL.machine + N.car (subtype): ~CL and ~N are similar
...2 CL.event + N.car : ~CL and ~N differ strongly
...3 CL.kind + N.car: ~CL and ~N differ strongly (but differently)

In cases 2-3, CL coerces N: confirms hypothesis that head has a
stronger weight in the composition operation, e.g
[Mitchell and Lapata, 2008]:

~c = 0.95 × ~pred + 0.05 × ~pred × ~arg

In case 1, there is no coercion
Can such different kinds of composition be realized by the same
operation in the same semantic space?
Other option: have different spaces for ~cl and ~n
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.. A space for each POS?

Main issue: NP → N |DET CL N |... ; VP → V |V NP |...

❀ more trouble for identifying dimensions later in the
compositions

+ issues on normalisation accross different semantic spaces

really need to enter into non-blind dimension reduction (if
doable at all)

in order to match dimension (or group of dimensions) with
semantic features
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.. Conclusion

Preliminary study on DSM on a new kind of problem

Track followed: to gather CL and N in the same semantic
space

Major issues while building the semantic spaces

Possible to build different space for each category

Compositionality become harder to approach, in particular
dimension reduction cannot remain a ”black-box”

Open question: is it even realistic to address (formal semantics)
compositionality issues on lemmatized ”content”-words corpora.
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