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Mission defines strategy, and strategy defines structure.
— Peter Drucker.
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Documents with Structure

* So far, we discussed
unstructured text.

 Many documents in reality
have a structure.

* They are composed of
Zones and Fields.
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|[dentity Some Key Components
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/ones and Fields

A document is associated with fields and zones.

Document METADATA Fields
[ title zone ] filename
bod author
[ Y ] title
Zzone )
date of creation

e Sample Query: find documents authored by William
Shakesphere in 1601 containing the phrase “you brutus”

e Sample Query: find documents with merchant in the title
and william in the author list and the phrase gentle rain in
the body




/ones and Fields

» Zones are arbitrary free text.

* Fields may take relatively small set of values.

* Fields may call for range query (year between 1600 and
1700) support

METADATA Fields
filename

Document

[ title zone ]

od author
ocy title
Jone
" ate of creation
How to index zones and fields?




Quiz

* Assume we are indexing stackoverflow data. Which
of the following are zones?

guestion

answer

number of answers
comments

number of comments
code blocks

How to make a new List in Java

We create a set as:

How do we create a List in Java?

java list collections

1009

List myList = new ArrayList();

or with generics (Java 7 or later)

List<MyType> myList = new ArrayList<>();

or with generics (Old java versions)

List<MyType> mylList = nmew ArrayList<MyType>();

er follo edited Jun 14 '18 at 14:28 answered May 13 '09 at 15:15
2
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Mote that ArrayList is not the only kind of List -- and, regarding the question, HashSet is not the only kind of
Set. — slim
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17 | am surprised that no one has mentioned that you can look up the list interface in the Java documentation
to get a definite list of all the classes that implement List:
docs.oracle.com/javase/T/docs/apifjavalutillList. html — David M

on

(53]

If you use an IDE you can also generally view a type hierarchy in there, which may be more convenient. In
Eclipse the default shortcut is F4, and in IDEA it is Ctr+H. — David Mason

From what | understand you cannot use generics with ArrayList in C# MSDN - JohnOsborne

5  The second explicit type argument <My Type> can be replaced with just <> for Java 7 and 8. — Jannik

show 2 more comments




Quiz

* Assume we are indexing stackoverflow data. Which
of the following are zones?

* question
How to make a new List in Java

e answer
* hnumber of answers We create a set as.
¢ Comments 618 Set myset = new HashSet()

How do we create a List in Java?

* number of comments
code blocks

java ist  collections



Indexing Zones and Fields

* Create separate Index for each field and each zone.
e Standard Inverted Index +
* Parametric Indexes (one for each field) +
e Zone Indexes (one for each zone)

william.abstract —» 11 > 121 » 1441 » 1729
william.title » 2 > 4 > 8 > 16
william.author - 2 > 3 » 5 . 8

Zone Index Example



Is there a better way to index zones and

fields?




We can do better...

* Encode zones in postings.

121

william.abstract 11
william. title 2
william.author 2

I

william

» 2.author,2.title

3.author

1441 1729
8 16
5 8
4. title 5.author




Weighted Zones

* Not all zones are equally important!

e Consider a collection where documents have three
zones (/ = 3):
e author (least important)
e title (more important)
* body (most important)

* We can associate a weight, g. to each zone
* author (g,=0.2) < N
* title (g,=0.3) i=18 =1
* body (g;=0.5)
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Weighted Zone Scoring

* If all query terms appear in it" zone,
* wesays; =1,

* Then, we score the document as

zgisi

=1



Quiz

* Consider a collection with the following zone
weights
* author (g,=0.2)
* title (g,=0.3)
* body (g;=0.5)
* If the term Shakespeare were to appear in the title

and body zones but not in author zone, the score of
the document would be 0.8




Weighted Zone Scoring on
Inverted Index

A Match Found? Add g; to an array score[docID].
This array is often called Accumulator.

l

william 1 » 2.author,2.title = 3.author = 4.title = 5.author

william 2 » 2.author,?2.title » 3.author »  d.title = 5.author

|



How to assigh zone weights?
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Machine Learned Relevance

* Use human annotated training examples

e Consider:

* Only two zones exist: title and body.
* S;(d,q)=1if query term exists in title.
* Sg(d,q)=1if query term exists in body.

Example | DocID | Query | st | sg || Judgment
D 37 | linux 1| 1| Relevant
Dy 37 | penguin | 0 | 1 || Non-relevant
D 238 | system 0| 1| Relevant
Dy 238 | penguin | 0 | 0 || Non-relevant
D= 1741 | kernel 1| 1| Relevant
D 2094 | driver 0| 1| Relevant
Do 3191 | driver 1| 0| Non-relevant




Learning Weights (without ML)
Query |Docd | User udgment.

linux 37 1
system 238 1
kernel 1741 1
driver 2094 1

Judgment of 1 implies the document is relevant.

Query In Title? (S;) | In Body? (S;)
-m——m

linux 37

system 238 0 1 ?
kernel 1741 1 1 ?
driver 2094 0 1 ?

Assume zone weights: title (g, =0.3) and body (g,=1-0.3=0.7)



Learning Weights
Query |boud | User udgment_

linux 37 1
system 238 1
kernel 1741 1
driver 2094 1

Guenouc e ) Lnsour ) ov s

linux

system 238 0 1 0.7
kernel 1741 1 1 1
driver 2094 0 1 0.7



Quiz

* If gis the title weight, how to quantify the error?

COTR TR | BT

linux 37 1 0
system 238 1 O 1 1-g
kernel 1741 1 1 0 g
driver 2094 1 1 1 1
i Jooc L) Lot Lo
linux 1

system 238 0 1 1-g

kernel 1741 1 1 1

driver 2094 0 1 1-g



Learning Weights

score = g.Sp+ (1 -g).sg
Then the error,

€ = (relevance — score)?

Our objective is to find g such that we minimize the total error,

> e

all documents



For the 01 Case...

* How to quantify the error?

aue oo v W e

linux 37 1 0
system 238 1 O 1 1-g
kernel 1741 1 1 0 g
driver 2094 1 1 1 1
i Jooc L) Lot Lo
linux 1

system 238 0 1 1-g

kernel 1741 1 1 1

driver 2094 0 1 1-g

*What if we have non-relevant judgments also?



For O1 case...

Error= (1 — (1 — ]] ngyr + [0 — (1 — .i'..’”zﬂﬂ‘ln'




Total Error

o1r + M1on )8~ + (Mior + Mo1n ) (1 — &) + noor + 1114

Can you guess the optimal value of g for

which the total error is minimum?



Total Error

(Mo1r + Mon g + (M1or + Hn {1 — g)° + npor + 1m110

Differentiate w.r.t g and equate to zero

H1gr — M01n

Higr + H10s + Molr + M01n



Thank You!



