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Mihai Rotaru

Assignment 3

P1. 

a)

If I only had the “Introduction to AI” class my representation would have been:


forall(x) store(x) => sells(x,Panther_clothing)

or a more refined version:


forall(x) store(x) => exists(y) sells(x,y) and isa(y,clothing) and typeof(y, Panther)

With the knowledge from the NLP class I can derived a more refined version (and hopefully a “better” version). I will use the FrameNet framework to derive the necessary predicates and attributes. The methodology will be the following: for every word, I will find the frame it belongs to, and I will define predicates based on the frame elements from that frame that are present in the given sentence.

· “every” – in Webster is defined as an adjective. Its semantic representation will be the “forall” operator.

· store – FrameNet does not include this word, so its semantic representation will be the “store” predicate.

· sell – is included in the “commerce” FrameNet frame. This frame has 4 elements: Buyer, Seller, Money and Goods. Since only Seller and Goods are present in our sentence, I will only use them. The semantics will be “isa(e, commerce) and seller(e,x) and goods(e, y)”.

· “Panther” – is a proper noun.

· “clothing” – is included in the “clothing” FrameNet frame. Its has a lot of FE: Garment, Wearer, Style, Material, Descriptor, Body_location and Subregion. Of them, of interest to us are Garment and Style. Semantic representation will be “garment(x) and styleof(x,y)”

All above will yield the following representation:


forall(x) store(x) => exists(e) exists(y) isa(e,commerce) and seller(e,x) and goods(e,y) and garment(y) and styleof(y,Panther)

b)

The grammar that will derive the above semantic representation is:

S -> NP VP
{VP.sem(NP.sem)}

NP -> Adj Nom
{<Adj.sem x Nom.sem(x)>}

NP -> PropN Nom
{<Nom.sem(PropN.sem)>}

Nom -> Noun
{Noun.sem}

VP -> V NP
{V.sem(NP.sem)}

Adj -> every
{forall}

PropN -> Panther
{Panther}

Noun -> store
{λx store(x)}

Noun -> clothing
{λstl exists(y) garment(y) and styleof(y,stl)}

V -> sells 
{λgds λslr exists(e) isa(e,commerce) and seller(e,slr) and goods(e,gds)}

The semantics representation will be derived in the following way

Adj -> every {forall}

Noun -> store {λx store(x)}

Nom -> Noun {λx store(x)}

NP -> Adj Noun {<forall(x) store(x)>}

PropN -> Panther {Panther}

Noun -> clothing {λstl exists(y) garment(y) and styleof(y,stl)}

Nom -> Noun {λstl exists(y) garment(y) and styleof(y,stl)}

NP -> PropN Nom {<exists(y) garment(y) and styleof(y,Panther)>}

V -> sells {λgds λslr exists(e) isa(e,commerce) and seller(e,slr) and goods(e,gds)}

VP -> V NP {λslr exists(y) exists(e) isa(e,commerce) and seller(e,slr) and goods(e,y) and garment(y) and styleof(y,Panther)}

S -> NP VP {forall(x) store(x) => exists(y) exists(e) isa(e,commerce) and seller(e,x) and goods(e,y) and garment(y) and styleof(y,Panther)

Remark: The grammar is not a very sound English grammar and it was adapted to this example. Sounder versions of it will be more complicated.

P2. 

a)

“Buy” has 5 senses as a verb in Wordnet:

1. buy as a purchase (using financial means)– “John bought a bicycle using his credit card”.

2. buy as a bribe – “John bought the judge with $100”.

3. buy as acquiring – “John bought his trust by acting like that”.

4. buy as non-/acceptance of truth – “John will not buy this”.

5. buy as ability of something to buy something else – “This will buy you more time”

In FrameNet, buy goes under the “Commerce” frame which has 4 frame elements: buyer, seller, goods and money. I will use buyer and goods to make the distinctions between cases. The general form of buy will be:


exists(e,byr,gds) isa(e,buy) and buyer(e,byr) and goods(e,gds)

The first sense is the most common one and I will use it as the fallback (default) sense – i.e. if other senses do not apply, this will be the default sense.

The second sense applies only when the goods that are bought are capable of making a decision and by bribing them, we can alter their decision. Thus the goods that require this sense include not only persons, but organizations like governments, companies and so on. It is of importance that the part of the goods that makes the decision should be made of humans (we can not bribe a computer). The restriction in this case will be:


exists(h) human(h) and ispartof(gds,h) and makesdecissionsfor(gds,h)

where the predicates mean:

· human(x) – x is a human entity

· ispartof(x,y) – y is a part of x (ispart(x,x) is assumed for all x)

· makesdecisionsfor(x,y) – y makes decisions that are attributed to x

The third sense applies when the goods are a trait of a person. The restriction in this case will be:


isa(gds,trait)

The forth sense applies when the goods are an event, a state of something. The restriction in this case will be:


isa(gds,state)

The fifth sense is not a sense in my opinion. It is just a syntactic variation of the first three senses: the subject of the verb is the means to buy, the first NP is the buyer and the second NP is the goods. All examples for the first sense can be rewritten in the fifth sense:

· His credit card bought John a bicycle.

· 100$ bought John the judge.

· Acting like that bought John his trust

b)

I will use the BNC online corpus to draw examples from:

· “EVF 398 There are currently nearly 50 commercial radio stations where time can be bought, and radio appears to be…” – correctly labeled with first sense because the goods (ads time) are neither a trait, nor a state, nor they contain humans.

· “Rakovsky had bought their lives with that cross.” – here is where the selectional restriction yields different results: buy will be labeled sense 4 instead of the correct sense 3. This is caused by insufficient discrimination by “state(x)” and the fact that the means used to buy are not taken into account.

· “The wealthy and high-income groups can afford to be part of pressure groups favoring their position and to make donations to political parties to buy influence, broadly speaking” – incorrectly labeled as sense 1 because “influence” is not a trait, nor a state or it contains humans.

· “I put my head in my hands and prayed until I felt right, but I knew that feelings would not buy God.” – Don’t really know the sense of this sentence, actually.

· “You cannot buy players like Peter for £1m these days” – correctly labeled with sense 2, because “players like Peter” contains humans.

· “You cannot buy happiness” – not really sure what sense it involves, but most likely it will be sense 1. Thus my restriction will fail in this case because “happiness” is a trait, and “buy” would be labeled as sense 3.

P3. 

“One sense pre collocation” requires for every sense a set of other words that are correlated with that sense of the word. I will use again the BNC corpus.

Sense 1. Loud noise

A good indicator for this sense is the verb “hear” and any morphological derivation of it. It yields 7 sentences and in all the word “racket” has the wanted sense. Here is an example of some of them

· AAV 986 This music, something like they serve up in supermarkets and American elevators, is an `;experiment,'; and Tottenham Court Road is the first station to feel the `;benefits'; of a new system that `;customers'; can actually hear and, according to London Underground, the racket is intended to `;calm people awaiting their train. 

· ABW 930 He was banging non-stop around the house all day, bellowing `;TELEPHONE'; when everyone could hear it ring, sitting at the piano without even looking at the keys, and making an excruciating racket. 

· CFS 1164 I haven't slept for weeks, you should see the bags under my eyes --; Deardrie, should we get separate beds, or should I get a tape recorder under the covers so he can hear the racket he makes? 

· FPF 2291 After replacing the receiver I must have said aloud, `;Bloody bureaucratic bullies,'; because I heard, over the racket the dogs were making, David's voice. 

· H7F 1918 Quiss heard rapid footsteps approaching through the racket, and ahead of him he saw two small scullions running towards him out of the mist. 

· JYB 4176 Jack was in the staff-room watching the programme live with Bob when he heard the racket in Reception. 

· KC7 1025 Well the, the first ones that we made going down from here, the car's making a racket, the stereo's like on full blast you can't hear anything we're saying at all.
Sense 2. Illegal enterprise

A good indicator for this sense would be the word “money”. This indicator yields only 3 sentences (I did not have the full BNC corpus available, just what I can query from the online site). They all seem to exhibit the right sense (though I am not so sure about the middle one):

· CHL 264 Clearly, like many other crimes of the powerful, corporate crime is a `;legitimate racket'; --; to recall Al Capone's famous phrase --; which displays the `;triumph of money over conscience';. 

· ED9 529 Making sure that you get your money's worth from the college of your choice is, of course, an uncertain science; there are plenty of cowboys in the tutorial racket. 

· KB1 1471 It's all a bloody money making racket.
“Enterprise” can yield two more training sentences:

· G3G 841 It was odd to find him in charge of such a low-level enterprise as the Vadinamian protection racket. 

· H0C 569 Subsequently all four men were convicted of smuggling and their defence counsel stated in court in their defence that they were" the dupes and pawns in a high powered enterprise while the real criminals behind the racket were getting away scot free."
Sense 3. Sport implement

An obvious indicator for this sense is the word “tennis”. It yields 14 sentences and in all the word “racket” has the wanted sense. Here is an example of some of them:

· 1211 He wore white shorts and white vest-top and carried a tennis racket --; and tennis was a game for two at least. 

· AMM 798 This rare and peculiar fossil looks rather like a sea-lily without arms, and has more than a passing resemblance to a tennis racket! 

· CCW 1229 I had a glimpse of a fair-haired girl staring wide-eyed and terrified from a tennis court, her racket held loose by her side and tennis balls scattered at her feet and, though the trees and buildings and gardens were nothing but a high-speed blur, my mind nevertheless registered with a startling clarity that the girl had been completely naked. 

· CKL 560 Similarly, there aren't many young tennis players in this world who have actually possessed their own tennis racket before they were born. 

· K3A 1026 BRITAIN'S No.2 tennis player of 1992, Andrew Castle, is making a post-Wimbledon trip to Liverpool to coach the finer points of the game to novices who may never have seen a racket. 

In conclusion, at least for word “racket”, “one sense per collocation” seems to yield good seeds for the training set.

