Big Data Processing

Homework 6
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Exercise 1

Compute the vector space similarity between the query “digital cameras”
and the document “digital cameras video cameras” by filling out the
empty columns in following table. Assume N = 10, 000, 000, logarithmic
term weighting(wf columns) for query and document, idf weighting for the
query only. Enter term counts in the tf columns, What is the final similarity

score?
query ~ | document
word tf | wi df idf | wf —idf | q | tf | wi|d; | q-d;
digital 10,000
video 100,000
cameras 50,000
Note:

wf : see slides SearchEngines Page 97
gi: normalization of wf-idf(wf  idf) of query
di: normalization of wf of document

final similarity score

calculation: sum of gi * di

Exercise 2

Compute the top scoring documents on the query best car insurance for each
of the following weighing schemes:
* nnn.atc (nnn for documents, atc for query)

* ntc.atc (ntc for docum

ents, atc for query)

Various TF-IDF weighting methods

Term frequency

Document frequency

Normalization

n (natural) tfr.q

n (no) 1

n (none) 1

| (logarithm) 1 + log(tf: q)

05xtf s
maxe(tF; o)

1 iftfeg >0
b (boolean) {0 otherrwise

a (augmented) 0.5+

1+log(tfe o)

L (log ave)

1+log(avescq(tfe,q))

t (idf) log df.

N—df,
dfe

p (prob idf) max{0,log

1
f

¢ (cosine) L
N I T
u (pivoted 1/u

unique)

b (byte size) 1/CharlLength”,

a<l
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Exercise 2

Term frequency and idf of three documents

(a) Term Frequency (b) IDF
Docl | Doc2 | Doc3 term idf;
car 27 4 24 car 1.65
auto 3 33 () auto 2.08
insurance | 0 33 29 insurance | 1.62
best 14 0 17 best 1.5
Exercise 2
nnn.atc :
Query(atc weight) Docl/2/3(nnn weight)
Term | tf | idf | thidf | ate weight Term | tf ] idf ] ¢Fdf ] nn weight
Car Car 1
Auto Auto 1
Insurance [nsurance 1
Best Best 1
Note:

Score(query, doc) = sum of (atc weight(i) * nnn weight(i))

Then rank three documents by the scores
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Exercise 2

ntc.atc :

Query(atc weight) Docl/2/3(ntc weight)
Term | tf | idf | tfidf | atc weight Term | tf | idf | tf-idf | nte weight
Car Car
Auto Auto
Insurance Insurance
Best Best
Note:

Score(query, doc) = sum of (atc weight(i) * ntc weight(i))

Then rank three documents by the scores
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* Exercise 1:

Ho (K1, w&scoreER17)

* Exercise 2 :
s nnnatc (#£44) : FWHEREN05. = scoreZEREAN0.5%, rank
£ R0.50
s ntcatc (FH44) . EHEKKREN0.59. = scoreEREFAN0.5%4, rank
££R0.5%
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