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	In a Boolean retrieval system, stemming never lowers precision?
· False. Stemming can increase the retrieved set without increasing the number of relevant documents.

In a Boolean retrieval system, stemming never lowers recall?
· True. Stemming can only increase the retrieved set, which means increased or unchanged recall.

Stemming increase the size of the vocabulary?
· False. Stemming decreases the size of the vocabulary.

Stemming should be invoked at indexing time but not while processing a query?
· False. The same processing should be applied to documents and queries to ensure matching terms.


	Give an example of a sentence that falsely matches the wildcard query mor*ng if the search were to simply use a conjunction of bigrams.
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Levenshtein Matrix Edit Distance
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	Compute Levenshtein distance matrix for OSLO – SNOW
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	Compute Levenshtein distance matrix for do – redo
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	Compute Vocabulary Size M
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	Dictonary Compression

[image: ]


	





Gamma Code
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	Ranked Retrieval in the Vector Space Model
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Assessing Relevance
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	Assessing Relevance Exercise
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Solution
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Recommend a query processing order for
(g O ) AND (s OR i) AN (riose O o)
given the following postings list sizes:

Term | Postings size
eyes 213312
laleidoscope | 87009
marmalade 107913
skies 271658
tangerine 46653

trees 316812
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Solution 2

First we approximate the OR operator with the sum of the
frequencies and then execute the query from lowest frequency to
highest.

(kaleidoscope OR eyes) (300,321) AND (tangerine OR trees)
(363,465) AND (marmalade OR skies) (379,571)
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out a postings merge algorithm for an x OR y query
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UNION(p1,pz)
1 answer ()
2 while py 7 i and pa £ NiL
3 do if doclD(pr) — doclD(pz)
4 then Avn(answer,doclD(p1))
5 pr = next(py)p2 ¢ next(pr)
6 else if doclD(py) < doclD(py)
7 then Avp(ansrer, doclD(p1))
]

P+ next(p)
9 else Ano(ansver, doclD(p2))
10 pa - next(pa)

11 while p 7 Nit
12 do Anp(answer, dociD(py))
13 i net(pr)

14 while p, 7 Nit.

15 do Anp(answer, dociD(pa))
16 pa - next(pa)

17 retumn answer
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Solution
Query: $m AND mo AND or AND ng AND g$

Eg: motoring
$m, mo,ot,to,or,ri,in,ng,g$
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For each term t, we store 3 list of all documents that contain .

Buoros | — (1] 2] 4] 11[31 45 [173 174

Chesan ] — [1] 2[ 4] 5[ 6 5] 57 12

Catpursia | — [ 231 ] 51 ] 101

ionary ‘postings file

@ Motivation for compression in information retrieval systems

@ How can we compress the dictionary component of the
inverted index?

@ How can we compress the postings component of the inverted
index?

@ Term statistics: how are terms distributed in document
collections?
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@ Compute vocabulary size M

o Looking at a collection of web pages, you find that there are
3000 different terms in the first 10,000 tokens and 30,000
different terms in the first 1,000,000 tokens.

@ Assume a search engine indexes a total of 20,000,000,000
(2 x 101°) pages, containing 200 tokens on average

@ What is the size of the vocabulary of the indexed collection as
predicted by Heaps' law?

log(My) = logk + blog(T1) and My = 3000 T; = 10,000
log (3000) = logk + blog(10. 000)

log(M>) = logk + blog(T2) and M, =30,000, T, = 1,000,000
log (30,000) = logk + blog(1, 000, 000)

thus logk = log(3000) — 2 ~ 1.477 ,k ~ 29.99 and b= 0.5

log (M) = logk + Llog (20,000,000, 000  200) = 7.778 thus
M = 107778 ~ 6 %107

© 6 0 0 0 @
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@ Question: Can we increase K arbitrarily, is there any problem
with it ?

@ Ans:We can't increase K arbitrarily, term look up time will go
up. If we only have one pointer, we can't do binary search,
have to go from beginning to the end to find the term.
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Compute the variable byte code of 6 and 128

Decode VB code of documents IDs:
00000001, 10000111, 10000010

Compute the gamma code of 6.
Decode gamma code: 110001110001

Ans:

6, = 110 VB: 10000110

128, = 10000000 VB: 00000001, 10000000

135, = 10000111 and 2, = 10 thus doc 35 and docy
6, = 110 gamma code: 11010

4, = 100 gamma code: 11000 and 9, = 1001 gamma code:
1110001

© © © © ¢
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Problem 3

Consider these documents:
Doclaabec
Doc2bcacc

Doc3 ebd

o Compute the tf-idf weights for each terms in each document

o Rank the three documents by computed score for the query ‘a
cd'
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Query:acd

lai= _ 0.5382]

Q'D1= 0.0714)
Q'D2= 0.0768
Q'D3= 0.2276

Di:aabec
D2:bcacc
D3:ebd [IDF =Tog(Bid) W= (i+ioqttyidi ]
[Termsa1b1 Jb 63 Jaf [oif iIE____Ja o1 oo [os |
B 2 1] of 2] 15 0.1761] _ 04761] 0.2291] 0.1761] 0.0000
b o 1 4 1 3 1 0.0000]__0.0000] 0.0000] 0.0000[ 0.0000
o A4 3 o[ 2] 15 0.1761]_0.1761] 0.1761] 0.2601] 0.0000
d Ao o [ 1] 3 0.4771]__04771] 0.0000] _0.0000] 04771
B of 1 o 1] 2[ 1] 0.1761]__00000] 0.1761]_00000[ 0.1761
Sm@D7)= 03918
04544
08317
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Consider the following judgements:
Judge 2

Yes | No | Total
Judge 1| Yes | 120 | 30 | 150
No |30 |20 | 50
Total | 150 | 50 | 200

120 +20

P - 2 07
Prel) % _ 075 P(notrel) — 5”4:]’05” 025

P(E) — P(rel)? + P(notrel)? — 0.75° +0.25% — 0.625

B P(;\)—P(E)i 07-06%

k P(E) 0625
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Below is 3 table showing how two human judges rated the relevance of 3 set of 12 documents to a particular
information need (0 — nonelevant, 1 ~ rekvant). Let us assume that you have witten an IR system that for this
Guery returns the st of documents {4,5.6.7, 5}
© Calculate the kappa measure betveen the two judses.
© Calutste prcision, recal,and F1 of your system if 2 document i consickred relavant anly if the two
judges agree.
© Calcutate precision, recall, and FL of your system 3 document s considred rekvant if sither judge thinks
it elevan.

docID  Judgel Judge2

10 0
20 0
301 1
41 1
51 0
6 1 0
71 0
8 1 0
9 0 1

10 0 1

1o 1

12 0 1
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Part a.
© P4 = & Plre) = 12 Plnotel) =
© P(E) = Plrelf + Plnotrel)? = |

© k= PREER - -y
Part b.
© Relevant = {34} Ratreved = 145.6.78}
O PolR-1R-FE-12
Part c.

© Relevant = {3.45.67,89,10.11,12) Retrievsd = {45,678}
O pof-iR-g-iA-3%-2

doclD  Judgel Judge2
o

10
20 o
51 1
P 1
51 o
51 0
71 0
51 0
9 0 1
0 0 1
oo 1
20 1
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Consider these documents:

Docl breakthrough drug for schizophrenia

Doc2 new schizophrenia drug

Doc3 new approach for treatment of schizophrenia
Docd new hopes for schizophrenia patients

o draw the term-document incidence matrix for this document
collection

o draw the inverted index representation for this collection

o what are the returned results for these queries

o schizophreria AND drug
o for AND NOT(drug OR approach)
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Docl Doc2 Doc3 Docd

approach o 0 1 0
breakthrough 1 o 0 0
drug. 1 1 o 0
for 1 o 1 1
hopes o 0 o 1
new o 1 1 1
of o 0 1 0
patients o 0 o 1
schizophrenia 1 1 1 1
treatment. o 0 1 o0
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