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1) Purpose of the visit
The short visit grant was accessed in order to benefit from the discussions with Prof. Harald Baayen, a specialist in the study of word internal structure and meaning (among other areas of expertise), who undertakes a quantitative approach in his studies.
2) Description of the work carried out during the visit
The following activities were carried out during our visit:

-
Mutual presentations: as we had not known each other, both prof. Baayen and myself made a presentation of our current scientific interests;

-
Related work: we checked the available scientific literature for experiments similar (to various extents) to the one we planned to run. Thus, we identified an unexplored field in the investigation of derivation at the word sense level. More precisely, we wanted to test to what extent the number of root senses a derived word is linked to, as well as the senses that the derived word has developed independently from the root influence the productivity of an affix.
-
Prerequisites: This can be explored once a resource such as Princeton WordNet is available: it can be considered a complete dictionary of the English language. Due to the psychological assumptions it is based on, a word establishes various lexical and semantic relations with other words of the language for its various meanings. Derivational relations are among the relations existent in the network. They are lexical relations, i.e., that they are marked between literals, not between synsets. What is more, if a literal is derived from another literal with a certain affix, not necessarily all senses of these literals are linked by this derivational relation. This is explainable through the semantic distance between the meanings of a literal. Here is an example with the derivational links between the literals fly and flyer/flier:
FLY

S: (v) fly, wing (travel through the air; be airborne) "Man cannot fly"

S: (v) fly (move quickly or suddenly) "He flew about the place"

S: (v) fly, aviate, pilot (operate an airplane) "The pilot flew to Cuba"

S: (v) fly (transport by aeroplane) "We fly flowers from the Caribbean to North America"

S: (v) fly (cause to fly or float) "fly a kite"

S: (v) fly (be dispersed or disseminated) "Rumors and accusations are flying"

S: (v) fly (change quickly from one emotional state to another) "fly into a rage"

S: (v) fly, fell, vanish (pass away rapidly) "Time flies like an arrow"; "Time fleeing beneath him"

S: (v) fly (travel in an airplane) "she is flying to Cincinnati tonight"; "Are we driving or flying?"

S: (v) fly (display in the air or cause to float) "fly a kite"; "All nations fly their flags in front of the U.N."

S: (v) flee, fly, take flight (run away quickly) "He threw down his gun and fled"

S: (v) fly (travel over (an area of land or sea) in an aircraft) "Lindbergh was the first to fly the Atlantic"

S: (v) fly (hit a fly)

S: (v) vanish, fly, vaporize (decrease rapidly and disappear) "the money vanished in Las Vegas"; "all my stock assets have vaporized"

FLYER/FLIER

S: (n) flier, flyer (someone who travels by air)

S: (n) aviator, aeronaut, airman, flier, flyer (someone who operates an aircraft)S: (n) circular, handbill, bill, broadside, broadsheet, flier, flyer, throwaway (an advertisement (usually printed on a page or in a leaflet) intended for wide distribution) "he mailed the circular to all subscribers"
The first and the ninth senses of "fly" are derivationally related to the first sense of "flier", while the third sense of "fly" is related to the second sense of "flier", which has one more meaning derivationally unrelated to any of the meanings of fly.
-
Run the experiment: the following steps were involved:

o
Identification and analysis of the labels used to mark derivation in Princeton WordNet: several cases were noticed:


There are some labels used for derivational relations: derivat, derived_from and pertainym; Examples. Some of these relations are redundant in the Princeton WordNet xml file we work with, as derivat occurs both in the list of relations in which the base is involved and in the list of relations in which the derived literal is involved: for example:

<SYNSET><ID>ENG30-10096217-n</ID><POS>n</POS><SYNONYM><LITERAL>flier<SENSE>1</SENSE></LITERAL><LITERAL>flyer<SENSE>2</SENSE></LITERAL></SYNONYM><ILR>ENG30-01940403-v<TYPE>derivat</TYPE><SRCL>2</SRCL><TRGL>1</TRGL></ILR><ILR>ENG30-01940403-v<TYPE>derivat</TYPE><SRCL>1</SRCL><TRGL>1</TRGL></ILR><DEF>someone who travels by air</DEF></SYNSET>

<SYNSET><ID>ENG30-01940403-v</ID><POS>v</POS><SYNONYM><LITERAL>fly<SENSE>1</SENSE></LITERAL><LITERAL>wing<SENSE>1</SENSE></LITERAL></SYNONYM><ILR>ENG30-10096217-n<TYPE>derivat</TYPE><SRCL>1</SRCL><TRGL>2</TRGL></ILR><ILR>ENG30-10096217-n<TYPE>derivat</TYPE><SRCL>1</SRCL><TRGL>1</TRGL></ILR><DEF>travel through the air; be airborne</DEF><USAGE>Man cannot fly</USAGE></SYNSET>

The symmetry of the derivat relation between the root fly and the derived word flyer/flier is visible here. (The rest of relations were omitted here for simplicity.)


There are derivational relations treated as semantic relations and dealt with at the synset level: see the case of the words prefixed with re-, which are marked as hyponyms of their base: consider the synsets below, where we can notice that remake is a hyponym of make:

S: (v) remake, refashion, redo, make over (make new) "She is remaking her image"

    direct hypernym:

        S: (v) produce, make, create (create or manufacture a man-made product) "We produce more cars than we can sell"; "The company has been making toys for two centuries"

o
Automatic extraction of the 77882 pairs base-derived from Princeton WordNet. 

o
Data cleaning: redundant information was eliminated: see the marking of the same derivational relation twice in the file: one time associated to the base and another time associated to the derived word. Pairs left: 40632.

o
Identification of the affix for each pair of root-derived word. Automatic identification of affixes was done, but manual validation and correction are necessary because of various cases impossible to deal with automatically:


Affix replacement: resurgent + -ence > resurgence


Affix replacement and both directions of derivation are theoretically possible, although only one applies in each individual case: for example, in the case of the pairs containing literals in -ism and in -ist, the -ism literal is the root for some pairs (for example, synergism>synergist), while the -ist literal is the root for other pairs (for example, sexist>sexism). Other types of affix replacement also fall in this category.


Both members of the pair are words derived from the same root, but not form one another. Such cases were eliminated, given the fact that they do not offer adequate material for our investigation.

The number of the pairs left is 40351. We mention that at the moment of this writing we still have several hundred problematic pairs that we still need to analyze and decide how to treat them.

o
Interpreting data – still in progress:


For each pair made up of root literal (ROOT) - derived literal (DERIVED), extract from Princeton WordNet the number of senses each literal has and the number of senses they share. Based on this calculus, establish the types of sets intersection and their number of occurrences: 

•
one set is a subset of the other:

o
all senses of DERIVED are connected to some of the senses of ROOT (type R)

o
all senses of ROOT are connected to some of the senses of DERIVED (type D)

•
identical sets: when each derived is linked to at least one root and each root is linked to at least one derived (type RD) (bijection)

•
intersecting sets: when at least one derived is linked to at least one root, and there is at least one derived not linked to any root and at least one root  not linked to any derived (type I)

Here are some partial results:

Affix
No of type R
No of type D
No of type RD
No of type I

ity
270
70
329
189

age
10
18
12
47

ion
107
307
329
595

ment
63
50
90
156

ness
843
104
1424
551


For each affix establish:

•
its capacity of inheriting the meaning(s) of the root, i.e. what percent of the senses of the root are inherited;

•
its capacity of acquiring new meanings, i.e. how many meanings are different from the meanings of the root;

•
the ratio of the root senses that are unrelated to the derived and of the derived senses that are unrelated to the root +1.

Here are some partial results:

Affix
% of linked senses
% of derived specific senses
Ratio 

ity
0.85
0.15
0.21

age
0.58
0.42
0.60

ion
0.64
0.36
0.74

ment
0.70
0.31
0.47

ness
0.91
0.09
0.10


Compare the results with the affix productivity presented in the paper Parsing and productivity by J. Hay and R. H. Baayen (2002) (In Booij, G. E. and van Marle, J. (eds), Yearbook of Morphology 2001, Kluwer Academic Publishers, Dordrecht, 203-235).

   
3) Description of the main results obtained

Although the data to work with is not ready, we tried to mimic the results with half of the data that was in final and correct form. They were analyzed using R and the conclusion that we got to is that the more a derived word develops new meanings (so unrelated to the meanings of its root), the less productive the derivation pattern with that affix.  
4) Future collaboration with host institution (if applicable)

Our project has Romanian as the language in focus. However, the experiment we have been conducting thanks to this short visit grant focuses on English because we wanted, on the one hand, to create a methodology that can apply to whatever languages and, on the other hand, to quickly test the intuitions we had about the semantics of derived words and its relevance for affixes productivity.

As a consequence, we obtained some partial results for English and we have no doubt that the final results will confirm these partial ones. Our intuition says that neither the running of this experiment on another language will contradict these results.

Hence, we intend to finish the experiment we started and then to rerun it on the Romanian data, using the Romanian wordnet. Moreover, we will add an analysis of the data about the productivity of Romanian affixes offered by a fairly large corpus of contemporary Romanian.

Even though Prof. baayen and myself are in touch via the electronic means of communication, for further discussions about the evolution of the experiment and the results on Romanian we would greatly appreciate if another such short visit grant is possible in the near future.

5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
For disseminating the results of the experiment we have been running we intend to write a journal article and send it to a journal accepting the quantitative perspective in linguistics (probably Morphology). The work on Romanian will constitute the topic of another article.
6) Other comments (if any)
-
