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Search Quality Evaluation

Search Quality

External Factors
Timeliness Reusability

Internal Factors

Understandability §
Modularity

Maintainability i ili
o Efficiency Testability Reusability q
Extendibility Robustness 1
|CorrectnessJ . Readability Maintainability 1
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: Primarily focused on

A

Context Overview

Search engineering is the production of quality
search systems.

Search quality (and in general software quality) is a
huge topic which can be described using internal
and external factors.

In the end, only external factors matter, those that
can be perceived by users and customers. But the
key for getting optimal levels of those external
factors are the internal ones.

One of the main differences between search and
software quality (especially from a correctness
perspective) is in the ok / ko judgment, which is, in
general, more “deterministic’ in case of software
development.
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Search Quality: Correctness

New system Existing system

We need to improve our search J co r rect n ess

[ Here are the requirements J

system, users are complaining
about junk in search results.

PV T </>

Pov09 L %

[</>]
" Correctness is the ability of a system to perform its

: exact task, as defined by its specification.
Svi

: Search domain is critical from this perspective
o because correctness depends on arbitrary user
</> P w2 judgments.
a month later... L V20 For each internal (gray) and external (red) iteration
: i3 ; we need to find a way to measure the correctness.
We found a bug ['We have a change request. ] E 4 g . . . .
i Evaluation measures for an information retrieval
5 system are used to assert how well the search results
1 satisfied the user's query intent.
Q ....".2.(3..., : oo How can we know where our system is going
- between versions, in terms of correctness?
(@]
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Search Quality: Measures

Evaluation Measures

Offline Measures

Precision
F-Measure NDCG
Mean Reciprocal Rank

Average Precision

Recall

Online Measures

Click-through rate

Session abandonment ratef

~ Zero result rate

d

Session success rate |

We are mainly focused here

Evaluation Measures

Evaluation measures for an information retrieval
system try to formalise how well a search system
satisfies its user information needs.

Measures are generally split into two categories:
online and offline measures.

In this context we will focus on offline measures.

We will talk about something that can help a search
engineer during his ordinary day (i.e. in those phases
previously called “internal iterations”)

We will also see how the same tool can be used for
a broader usage, like contributing in the continuous
integration pipeline or even for delivering value to
functional stakeholders.
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RRE: What is it?

https://github.com/SeaselLtd/ rated-ranking-evaluator

Pull requests Issues Marketplace Explore

‘© Unwatch ~

L] Seaseltd / rated-ranking-evaluator

Code Issues 10 Pull requests 0 Projects 0 Wiki Insights Settings
Home
Andrea Gazzarini edited this page on Jul 16 - 9 revisions

Rated Ranking Evaluator

The Rated Ranking Evaluator (RRE) is a search quality evaluation tool which, as the name
suggests, evaluates the quality of results coming from a search infrastructure.

It is something which helps a Search Engineer in his daily job. Are you a Search Engineer? Are you
tuning/implementing/changing/configuring a search infrastructure? Do you want to have
something that gives you an evidence about the improvements between changes? So you are in
the right place.

There's more: RRE formalises how well a search system satisfies the user information needs, at
"technical" level, combining a rich tree-like domain model with several evaluation measures, but

1 laval inli

Alan At 1F
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3 * Star 16 YFork 0

» Pages €
1. What is it? s

2. Quick Start

3. Project Structure

4. Evaluation Measures

5. How does it work?
5.1 Domain Model
5.2 What we need to provide
5.3 Where we need to provide
5.4 The Evaluation Process
5.5 The Evaluation Output

6. RRE Server

7. Apache Maven
7.1 Maven Plugin
7.2 Maven Reporting Plugin
7.3 Maven Archetype

8. Search Platform Framework
8.1 Supported platforms

9. FAQ

RRE: What is it?

* Aset of search quality evaluation tools
* Asearch quality evaluation framework
* Multi (search) platform

*  Written in Java

* |t can be used also in non-Java projects
» Licensed under Apache 2.0

* Open to contributions

* Extremely dynamic!



https://github.com/SeaseLtd/rated-ranking-evaluator

RRE: At a glance
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RRE: Ecosystem

R o Eradle gy
ﬁGradle ““ anchetypes |‘ SOLI"’{) : RRE Ecosystem
' m» elasticsearch . Fign e’

Plugin ..--_--"

The picture illustrates the main modules composing
the RRE ecosystem.

m =N

All modules with a dashed border are planned for a
future release.

m» elasticsearch
A 4

Plugin
pmmmm— RRE CLI has a double border because although the
2 J} s, rre-cli module hasn’t been developed, you can run
SOU’ = A RRE from a command line using RRE Maven
o T —— /| archetype, which is part of the current release.
API N L

As you can see, the current implementation includes
—— two target search platforms: Apache Solr and

e "\\ Elasticsearch.
4 . ' The Search Platform APl module provide a search

° ]
R Jenkins o platform abstraction for plugging-in additional
S~ o Plugin _ .- search systems.
S\GQSG

~
.-----—‘

RRE Server
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RRE: Available metrics

Precision

Recall

Precision at 1 (P@1)

Precision at 2 (P@2)

Precision at 3 (P@3)

Precision at 10 (P@10)
Average Precision (AP)
Reciprocal Rank

Mean Reciprocal Rank

Mean Average Precision (MAP)

Normalised Discounted Cumulative Gain (NDCG)
F-Measure =~ Compound Metric

VYV VP VYV VVYyVYVYVYY

Available Metrics

These are the RRE built-in metrics which can be
used out of the box.

The most part of them are computed at query level
and then aggregated at upper levels.

However, compound metrics (e.g. MAP, or GMAP)
are not explicitly declared or defined, because the
computation doesn’t happen at query level. The result
of the aggregation executed on the upper levels will
automatically produce these metric.

For example, the Average Precision computed for
Q1, Q2, Q3, Qn becomes the Mean Average
Precision at Query Group or Topic levels.
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RRE: Domain Model (1/2)

C Evaluation)
o

Top level domain entity

Test dataset / collection

1
1 1 *
-- -(Query Group) Query variants
r
.
i L= Query Queries
] ]
: 1
V. iy Ay S ——
n | ] n ]
v1.0 : vii n vi.2 n vin n
F-MEASURE F-MEASURE F-MEASURE F-MEASURE
P@10 AP P@10 AP P@10 AP P@10 AP
NDCG .... NDCG .... NDCG .... NDCG ....

RRE Domain Model is organized into a composite /
tree-like structure where the relationships between
entities are always 1 to many.

The top level entity is a placeholder representing an
evaluation execution.

Versioned metrics are computed at query level and
then reported, using an aggregation function, at
upper levels.

The benefit of having a composite structure is clear:
we can see a metric value at different levels (e.g. a
query, all queries belonging to a query group, all
queries belonging to a topic or at corpus level)
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RRE: Domain Model (2/2)

-
-rued | RRE Domain Model
= Optional
Although the domain model structure is able to
capture complex scenarios, sometimes we want to
model simpler contexts.
In order to avoid verbose and redundant ratings
definitions it’'s possibile to omit some level.
Specifically we can be in one of the following:
* only queries
___a _ _ & _ /| S * query groups and queries
v1.0 : v1.1 : v1.2 : vi.n : . i
F-MEASURE F-MEASURE F-MEASURE F-MEASURE * topics, query groups and queries
P@10 AP P@10 AP P@10 AP P@10 AP
NDCG .... NDCG .... NDCG .... NDCG ....
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RRE: Evaluation process overview (1/2)

FNPUT LAYER\ K EVALUATION LAYER \ f

RRE ..

Configuration

© ; rofluces 5L5|_©
O )

ré-fr-l-.lJ

QSearch Platform ‘ H _ H ‘
Evaluation Data
@Ul@ ‘= elasticsearcyk

oTe




RRE: Evaluation process overview (2/2)

Runtime Container

----------------------- >< Creates & configure the index )

For each dataset ) ------------------- >< Indexes data )
For each topic 3

e For each query group )

v _______ »( For each query 3 a
( LIS e Gz CElE ) ° _..-»\ For each version ) -------------- >< Executes query )
v

( uses the evaluation data ) - ( c ) eri )
. : omputes metric
v v v v v v ’ (stops the searcD
m— e —, "2

elasticsearch
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RRE: Corpora

{
a1, C
"name": "Fender Jazz Bass" orpora
1,
{
K/ e 2,
‘ "name": "Fender Precision Bass" . ) .
= 1 An evaluation execution can involve more than one
O r { g 3 datasets targeting a given search platform.
) name”: "Warwick Corvette A dataset consists consists of representative domain
{ data; although a compressed dataset can be
id": 4, _ provided, generally it has a small/medium size.
"name": "Warwick Thumb"
p ] ¥ Within RRE, corpus, dataset, collection are
m» elasticsearch synonyms.
N4 L o o Datasets must be located under a configurable
{"index" : {"_index":"datasetl","_type":"doc","_id":"1"}} . .
{"name": "Fender Jazz Bass"} folder. Each dataset is then referenced in one or
{"index" : {"_index":"datasetl","_type":"doc","_id":"2"}} more ratings flle
{"name" :"Fender Precision Bass"} ’
{"index" : {"_index":"datasetl","_type":"doc","_id":"3"}}
{"name" : "Warwick Corvette"}
{"index" : {"_index":"datasetl","_type":"doc","_id":"4"}}
{"name" : "Warwick Thumb"}
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RRE: Configuration Sets

1.1
¢y index-shape.json
1.2
¢y index-shape.json
1.3
= en_protected_keywords.txt
¢y index-shape.json

v1.0
products
v conf
> lang
@ dih-config.xml
lil import.properties
= mapping-FoldToASCIl.txt
@ schema.xml
@ solrconfig.xml
{) units.json
s solr.xml
vl.l
products
v conf
> lang
@ dih-config.xml
= mapping-FoldToASCIl.txt
@ Schema.xml
@ solrconfig.xml
{} units.json
@1 solr.xml
v1.2
nroducts

A .
m» elasticsearch
A 4

Configuration Sets

The search platform configuration evolves over
time (e.g. change requests, enhancements, bugs)

RRE encourages an incremental approach for
managing the configuration instances. Even for
internal or small iterations, each time we make a
relevant change to the current configuration, it's
better to clone it and move forward with a new
version.

In this way we’ll end up having the historical
progression of our system, and RRE will be able to
make comparisons.

The evaluation process allows you to define
inclusion / exclusion rules (i.e. include only version
1.0 and 2.0)

5\ec15e



RRE / Query templates

"queries": [

"template": "only_g.json",
"placeholders": {
"$query": "fender"

I

r

{
"template": "filter_by_language.json",
"placeholders": {
"$query": "Fender",
llslangll: Ilengll

"topics": |

"description": "Out of warranty",
"query_groups": [
{

"name": "Out of warranty variants",
"description": "The group tests several v
"template": "query-shape-${version}.json"
"queries": [

"placeholders": {
"#$query##": "oow"
}
I
{

"placeholders": {
"#$query##": "Oow"
¥

only_qg.json

Ilqll : Il$queryll

filter_by_language.json

llqll : ll$queryll,
"fq" : "language:$lang"”
}

“function_score": {

“query": {
"bool": {
“should": [
{
"constant_score": {
"filter": {
"match": {

"classification_language_1": "#$query##"

I
"boost": 3

I
{

"ronctant crare": {

Query templates

For each query or query group) it's possible to
define a template, which is a kind of query shape
containing one or more placeholders.

Then, in the ratings file you can reference one of
those defined templates and you can provide a value
for each placeholder.

Templates have been introduced in order to:

+ allow a common query management between
search platforms

+ define complex queries

+ define runtime parameters that cannot be
statically determined (e.g. filters)
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RRE: Ratings

"index" : "corel",

"corpora_file": "electric_basses.json",
"id_field": "id",

"topics" : [

"description": "Fender basses",
"query_groups": [
{

"name": "Brand search",
"description": "The group tests several searches on the Fender bran
"queries": [

"template": "only_q.json",
"placeholders": {
"$query": "fender"

}I
{

"template": "only_gq.json",
"placeholders": {
"$query": "Fender"

b

1, 1

"relevant_documents": { "relevant_documents": {
Il1ll : { ll3ll : [

"gain": 3 OR un,
+, upn
. { :

"gain": 3

}
}I
{
"name": "Jazz bass search",
"description": "Several searches on a given model (Jazz bass)",
"queries": [
r

Ratings

Ratings files associate the RRE domain model
entities with relevance judgments. A ratings file
provides the association between queries and
relevant documents.

There must be at least one ratings file (otherwise no
evaluation happens). Usually there’s a 1:1
relationship between a rating file and a dataset.

Judgments, the most important part of this file,
consist of a list of all relevant documents for a

query group.
Each listed document has a corresponding “gain’

which is the relevancy judgment we want to assign
to that document.
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RRE: Evaluation Output

{
"name" : "Ranking Evaluation Report - created on Friday, June 15, 2018",
"metrics" : {...},
“corpora" : [

{
"name" : "bfa_15MAY2018.json",

E i
Jetrics” : {ORRY i va ua lon ou u
"topics" : [ { ! Evaluation

"name" : "Fridges by number of doors", +name

"metrics" : {...},
"query-groups" : [ {

“name" : "2 doors fridge",
"metrics" : {...}, 1.% Corpus
"query-evaluations" : [ {

"metrics" : {...}, . +corpora +file
Lot e e . . : . .
o L e The RRE Core itself is a library, so it outputs its
wpr s { +name

"value" : "0.1546"

o topcs result as a Plain Java object that must be
L s l programmatically used.
1

« | QueryGroup

"\'11.1" HRS +name . . - -
| s c.1s2" TR However when wrapped within a runtime container,
Hiatuer's .10 like the Maven Plugin, the evaluation object tree is
+queries | 1..* .
| Mirend® : [ -0.0007, 0.0259 1 ! Query marshalled in JSON format.
R +query
“name" : "R"

,
"versions" : {
"i.e" :

fons Being interoperable, the JSON format can be used by
e L Tl some other component for producing a different kind

"Value" : "1.0000"
. Version | *versions Metric of output.
Vimluie ' +2.a8a8" — e +name
— —

L An example of such usage is the RRE Apache
"trend" : [ 0.0000, 0.0000 ] - - .
b+ o \>\ Maven Reporting Plugin which can
::name'_' : "AP‘,[ |Precision} | Recall | | NDCG | |ReciprocaIRank
Lt : | B =
"value" : "1.00000000"

. * output a spreadsheet

+ send the evaluation data to a running RRE Server
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RRE: Workbook

% B =21

Cmtman oo e | Workbook
1 Topic Query Group Query Metric
2 NDCG@10
z 0.8 0.9 11 1.2 13 14 15 DELTA 0.8 0.9
L 0.4372 0.36 09244 09244 09244 09244 0.8844 -0.0772 05644 0 0 0 -0.04 0.278 0.36
5 [SIM issues 0 1 1 1 1 1 1 1 0 000 0 0 1
6 The group tests several variants of the topic above. 0 1 1 1 1 I 1 0000 0 o 1
7 Sim not readable 0 1 1 1 1 1 1 1 00 00 0 o 1
L SIM unreadable 0 1 1 1 1 1 1 1 0000 0 0 1
LLnng distance calls 0 1 1 1 1 1 1 1 0000 0 0 1
£ The group tests several variants of the topic above. 0 1 1 1 1 1 1 1 0000 0 0 1 . . 0
g Longdstnce cls o 1 1 1 1 1 1 1 o000 0 o : The RRE domain model (topics, groups and queries)
127 Long distance models 0 1 1 1 1 1 1 1 0000 0 0 1
13 |samsung Galaxy S7 manual 05134 0 1 1 1 1 1 -0.5134 1000 0 0.5334 0 H H H H
a T T T I S N S S — —F T — 1 - — is on the left and each metric (on the right section)
15_ Tutorial for S7 0.68 0 1 1 1 1 1 -0.68 1000 0 0.6 o - - .
& S7 manuals 0.43 0 1 1 1 1 1 -043 1000 0 05 o h I f h I t t
1 S7 Manuals 0.43 0 1 1 1 1 1 043 1000 0 05 o as a va ue or eac VerSIon en I y palr'
iunlucks7 1 0 1 1 1 1 1 -1 1000 0 0.1 o
19 | ‘The group tests several variants of the topic above. 0 1 1 1 1 1 -1 10/ 0 0 0 0.1 0 . . .
2 o NN I N N S S N S 1 S S_— o In case the evaluation process includes multiple
227 Unlock Samsung S7 1 0 1 1 1 1 1 -1 1000 0 0.1 '] -
5 sk Gamey Samsung 57 I R SR R SR RN S S 1K S ST R— datasets, there will be a spreadsheet for each of
lunlnck (Specific for S7 Edge) 0.75 0 125 125 125 125 125 -0.75 1250 0 0 0 0.1 '] ’
257 The group tests several variants of the topic above. 0.75 0 125 125 125 125 125 -0.75 1250 0 0O 0 0.1 o th
& Unlock S7 edge 0.75 0 125 125 125 125 125 -0.75 1250 0 0O 0 0.1 o em 0
i s7 edge unlock 0.75 0 125 125 125 125 125 -0.75 1250 0 0O 0 0.1 o
ZC;Screen Frozen 1 0 1 1 1 1 0 -1 1000 -1 1 o
29 | The group tests several variants of the topic above. 1 0 1 1 1 1 0 -1 1000 -1 1 [ Th t t f t H f I h
ﬂ; screen frozen can't power off 1 0 1 1 1 1 0 -1 1000 -1 1 '] IS Ou pu orma IS uSe u W en
3L screen frozen 1 0 1 1 1 1 0 -1 1000 -1 1 o
32_Canl:elAulu~rehll 0 1 1 1 1 1 1 1 0 000 0 0 1
33 | ‘The group tests several variants of the topic above. 0 1 1 1 1 1 1 1 0 0 0 0o 0 0 1 t t h 1 t H h
= ] N S — ———— T T - ; : « you want to have (or maintain somewhere) a
35 | ccancel autorefill 0 1 1 1 1 1 1 1 00 00 0 o 1 .
ﬁ ccancel auto-refill 0 1 1 1 1 1 1 1 00 00 0 0 1 h t b t h th y t p rf d
i how to cancel auto-refill 0 1 1 1 1 1 1 1 0000 0 0 1 snaps o a Ou OW e S S em e orme In a
3.; how to cancel autorefill 0 1 1 1 1 1 1 1 0 000 0 0 1 H
39 |Text messaging with VIVO 5 0.7467 0 1 1 1 1 1/ -0.7467 1000 o 03 0 glven moment
ﬂ The group tests several variants of the topic above. 0.7467 0 1 1 1 1 1 -0.7467 1000 0 03 o
& Text messaging with VIVO 5 0.93 0 1 1 1 1 1 -0.93 1000 0 0.4 ]
& text message VIVO 5 1 0 1 1 1 1 1 -1 1000 0 0.4 o . H -
sl oo CE TR B S ST S L S S—— + the comparison includes a lot of versions
44 |Text messaging (send) - VIVO 0.75 0 1 1 1 1 1 075 1000 ) 0.1 [}
'ﬁ_ The group tests several variants of the topic above. 0.75 0 1 1 1 1 1 -0.75 1000 0 0.1 o
aR ‘candinn a tevt maceane vivn ns n 1 1 1 1 1 s 1 0ol nln nl n n . - -

* you want to include all available metrics

\



RRE: RRE Server (1/2)

Ranking Evaluation Report - created on Wednesday, June 20, 2018
Query
Corpus Topic  Group Query Metrics
RR@10 NDCG@10

bfa_15MAY2018json

05230 04759 nsasg- 07028 08283 09597.. 09443 09443 08375 ormoo. 06635 07895 08962 .. 08501 08734 09650 oe
Fridges vio v w2 2 vio w1 w2 a vio v w2 a vio via w2 a E
o

- 01546 01540 01798 10000 10000 10000 00000/ 0000 10000 10000 1.0000 00000 G000, 10000 10000 10000 00000/ 0.0000. 10000 10000 10000 00000 0900 1.0C

e
2005 vo vii viz  a vo v vz & Jvo via via s fwo vu vz s | .
fridge H
o 01546 01540 0.1798 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0C I h e R R E CO n Sole IS a S p rl n g Boot/An g u I a rJ S
wo v vz & fJvo via vz & Jvio wa vz & fvie vu vz s [ . . . . . .
, Wt 1200 1000 SRNEIR 1o 100 oo SRR 1000 ot e EURHREREY 50 200 0vo RG> application which shows real-time information about
EDETE TR IR RTINS E | evaluation results
> 0.1546 0.1540 0.1798 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 10000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0C -
. 01545 01540 01798 10000 10000 10000 (00000 0000 10000 10000 10000 (30000 00000 10000 10000 10000 (00000 G000, 10000 10000 10000 00000 00000] 1.0 Each tlme a bu||d happens the RRE re ortln
b
vo vt vz & Jovio wvia vz o Jvio v vz & fvie vu vz o [ . .
: Tt s s s o o v o oo 1o 1o o o s oo s o | PIUGIN sends the evaluation result to a RESTFul
Beer H
E| endpoint provided by RRE Server.
Beer E . . .
osomn o500 1000 casso il o 0. 02500 oo o107 6107 osee ol o> o5tr s oasoo N o lhe received data immediately updates the web
dashboard with fresh data
» 0.0201 0.0149 0.0297 05000 05000 1.0000 0.0000 0.3301 0.3301 0.2500 0.0000 01826 01826 0.5022 0.0000 03401 0.3401 05800 0.0000 -
el o e 10000 EENCICTNC N ETRCTRCRCN T 06100 03700 24000 Useful durmg the deve|opment / tun|ng phase
el iterati don’t h t [ d '
ozmee 02100 270 I o000 10000 1000 MGG 737 01455 05750 iterations (you aon ave 10 open again and again

the excel report)

caSe




RRE: Iterative development & tuning




RRE: Challenges

“l think if we could create a simplified “Many search engines process the user
pass/fail report for the business team, query heavily before it's submitted to the
that would be ideal. So they could search engine in whatever DSL is required,
understand the tradeoffs of the new and if you don't retain some idea of the
search.” original query in the system how can you”
relate the test results back to user
behaviour?
1 —
(@) How can | use RRE if | have a custom

search platform?

(=1 e
Do | have to write all judgments Can | persist the evaluation data?
manually??

Java is not in my stack

5\ec15e
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RRE DEMO: Github Repository

https://github.com/SeaselLtd/rre-fosdem-walkthrough

) < D 0
ar —

keLtd/rre-fosd J S) &> h o a

Pull requests Issues Marketplace Explore

] Seasel td / rre-fosdem-walkthrough ©® Unwatch~ 1 * star 0 YFork 0O
<> Code Issues 0 | Pull requests 0 I'l| Projects O EE Wiki l:li Insights Settings
RRE Demo Repository Edit
search search-engine search-quality i luati trics evaluation-framework ~ Manage topics
D 9 commits ¥ 1 branch © 0 releases 22 1 contributor
Branch: master v New pull request Create new file Upload files Find file

u agazzarini Merge branch 'master’ of https://github.com/SeaseLtd/rre-fosdem-walkt... == Latest commit 8516187 11 days ago

B src/etc README files 11 days ago
B .gitignore Examples from Ch 3 13 days ago
[E README.md Update README.md 11 days ago
B pom.xml README files 11 days ago
README.md ’

BRrRE

RRE Walkthrough Demo Repository

Example Project

+ A sample RRE-enabled project

* No Java code, only configuration

» Search Platform: Elasticsearch 6.3.2

+ Seven example iterations

* Index shapes & queries from Relevant Search [1]
» Dataset: TMBD (extract)

[1] https://www.manning.com/books/relevant-search
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RRE DEMO: Let’s start!

= @ github.com/SeaseL td/rated-ranking-evaluator/wiki/Quick%20Start S o
ease rated-ranking-evaluator ©Unwatch~ | 7 % Unstar = 51 YFork 3
Code D Issues 12 Pull requests 0 [l Projects o ER Wiki [ili Insights Settings

Quick Start i

1
Andrea Gazzarini edited this page on Sep 28, 2018 - 6 revisions 1
1
The quickest way to start with RRE is through the available Maven plugins. In this context, you can » Pago;s (20
be in one of the following scenarios:
¢ An existing project which already uses Java and Apache Maven: perfect, all you need to do - Lwn!ﬂt?_ - Vi
is to configure the RRE plugin inthepomxmf® = = = = = = == =s=s = === ‘ I 2 quick Start 1

. . . . - ¢- &?mlﬁzt s-lruajre-
A new project where you will be using Java and Apache Maven: still perfect, the RRE Maven ¢ 4. Evaluation Measures
archetype creates a project skeleton with all what you need Py 5. How does it work?
5.1 Domain Model
5.2 What we need to provide
5.3 Where we need to provide
5.4 The Evaluation Process
5.5 The Evaluation Output
6. RRE Server
7. Apache Maven
7.1 Maven Plugin
7.2 Maven Reporting Plugin

Existing or new Java project but no Apache Maven: other build management tools areg
planned for future releases, so the Maven archetype is the right path to follow. It wjl &eate a
project with all configuration needed for running the evaluation process; you @ﬁt need to
put any code inside that project, your code will live somewhere else, witf}sﬁme other tool
(e.g. Gradle)

Existing or new non-Java project: the Maven archetype is stiIuH% right choice. With a
minimal set of pre-requirements (i.e. Java and Apache Mayﬁ), you can create an RRE-

enabled module for running evaluation builds. .’ 7:3 Maven Archetype
’ 8. Search Platform Framework
. . . 81s ted platf
So at the end, in order to have a first taste of RREJ@ need to create a project from scratch (by o F A; prorted platiorms

means of the RRE Maven Archetype) or to ccmf&ure an existing project. Let's detail both
alternatives.
Clone this wiki locally

L4
]

\-N BrO.Lect 1 https://github.com/Seasel = E

Project Skeleton

* Project skeleton with example files

* Generated using RRE Maven Archetype

» Can be executed in the command line

« Can be imported in an IDE (e.g. IntelliJ, Eclipse)
* Prerequisites: Java >= 8, Apache Maven 3.x

* Detailed steps in the RRE Wiki

RRE artefacts are not yet available in central Maven
Repository. As consequence of that, Sease Repository
needs to be configured in your Maven settings.
The RRE Wiki contains detailed info about that.

5\ec15e




RRE DEMO: Maven Archetype in Action

> mvn archetype:generate \

-PSease \

-B\

-DarchetypeGroupld=io.sease \
-DarchetypeArtifactld=rre-maven-elasticsearch-archetype \
-DarchetypeVersion=1.0 \
-Dgroupld=com.yourcompany.rre \
-Dartifactld=search-quality-evaluation \

-Dversion=1.0\

-DesVersion=6.3.2

@ Apache Solr folks will use the following properties:
;barchetypeArtifactld=rre-maven-solr-archetype \

-'bsoerersion=7. 4.0

Maven Archetype

* Prerequisites: Java >= 8, Apache Maven 3.x

« -B stands for batch mode. Without that parameter
the skeleton build procedure will be interactive

« groupld and artifactld can be whatever

+ archetypeArtifactld, esVersion/solrVersion
need to be configured according with your search
infrastructure




RRE DEMO: Starter project (1/2)

1 “\  Add Configuration...

search-quality-evaluation [~/work/fosdem/search-quality-evaluation] - .../src/(

Al Q T ¥ No acti

[, search-quality-evaluation = [ src = [ etc [ configuration_sets = " v1.0 = (; index-shape.json

] | Project v €3 = & — [{v10/index-shape.json
'g v I'g search-quality-evaluation ~/work/fosdem/sear 1 { i
= > B 2 "settings": {
idea 3} "number_of_shards": 1,
v Iwsrc 4 "number_of_replicas": 0,
v [wetc 5 "analysis": {
v [ configuration_sets 6 “analyzer": {
7 "raw_text": {
v 5 v1.0 8 "tokenizer": "standard",
index-shape.json 9 “filter": [
v Bavia 10 "standard",
. 11 "lowercase"
& en_stopwords.txt 12 ]
4y index-shape.json 13 }
i, README.md i N ¥
v I corpora 16 Y,
£ electric_basses.bulk 17 "mappings": {
2 README.md B i
v [ ratings 20 “venabled": false
iz) ratings_example.json 21 },
v B templates 22 "propert:l.e?": {
. . 23 "name":
lf.')flltered_query_shape.]son 24 “type": “"text",
4 no_filtered_query_shape.json 25 "analyzer": "raw_text"
26 },
wo: README.md 27 "number_of_strings": {
M pom.xml 28 "type": "integer"
» Il External Libraries 29 }
“® Scratches and Consoles i? } }
32 ¥
33 ¥

es

Starter Project

* RRE enabled with selected Search Platform
* Two sample iterations (v1.0, v1.1)
« Each folder contains

» an example of the expected content
+ a README.md




RRE DEMO: Starter project (2/2)

i json % | m h-quality

kproject xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>com.yourcompany.rre</groupId>
<artifactId>search—-quality-evaluation</artifactId>
<version>1.0</version>

ing>pom</ ing:
<build>
<plugins>
<plugin>
<groupId>io.sease</groupId>
<artifactId>rre-maven—elasticsearch-plugin</artifactId>
<version>6.3.2</version>
<!—— the configuration below is provided just for example, as it perfectly matches default values —>
<configuration>
<configurations-folder>src/etc/configuration_sets</configurations—folder>
<corpora-folder>src/etc/corpora</corpora—folder>
<ratings-folder>src/etc/ratings</ratings-folder>
<templates—folder>src/etc/templates</templates—folder>
<fields>x,score</fields>
<metrics>
<param>io.sease.rre.core.domain.metrics.impl.Precision</param>
<param>io.sease.rre.core.domain.metrics. impl.Recall</param>
<param>io.sease.rre.core.domain.metrics. impl.ReciprocalRank</param>
<param>io.sease.rre.core.domain.metrics.impl.AveragePrecision</param>
<param>io.sease.rre.core.domain.metrics.impl.NDCGAtTen</param>
<param>io.sease.rre.core.domain.metrics.impl.PrecisionAtOne</param>
<param>io.sease.rre.core.domain.metrics.impl.PrecisionAtTwo</param>
<param>io.sease.rre.core.domain.metrics.impl.PrecisionAtThree</param>
<param>io.sease.rre.core.domain.metrics.impl.PrecisionAtTen</param>
</metrics>
</configuration>
<executions>
<execution>
<id>search—quality—-evaluation</id>
<phase>package</phase>
<goals>
<goal>evaluate</goal>
</goals>
</execution>
</executions>
</plugin>
<plugin>
<arounId>io.sease</arounId>
project

Starter Project

* In the pom.xml you can customise:
+ the evaluation metrics
» the project folders structure

» the search platform version (e.g. 6.3.2)

You could even change the search platform (e.g. from
Elasticsearch to Apache Solr, in the example). Note that
without restarting from scratch, changing the search
platform type on an existing project would invalidate the
example files.

5\ec15e




RRE DEMO: Prepare our data

"index": "tbmd"
| What we need
) 9 { "corpora_file": "tmbd.bulk",

"number_of_shards": 1, “id_field": "_id",

"number_of_replicas": @ "topics": [
5 1, {
6 "mappings": { ::description""f ';Space Jam",
7 "doc": { Tenmereme » At least the first iteration (version)
8 "name": "See \"Relevant Search\", Chapter 3",
9 } "queries": [ b COI‘pUS
10 } {
1oy “template™: "multi_match_on_title.json", . Rahngs
"placeholders": {
"$query": "basketball with cartoon aliens" °
N ' ’ Query templates
}
1,
"relevant_documents": { 3 . .
wy300%; { @ You can directly load in your IDE the demo repository or
“gain": 3 copy and paste gradually the required data from there.
}

httDS://qithub.com/SeaseLtd/rre-fosaem-walkthrouq h/tree/master/src/etc/ratings

tbmd.json

https://qgithub.com/Seasel td/rre-fosdem-walkthrough/tree/master/src/etc/corpora
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https://github.com/SeaseLtd/rre-fosdem-walkthrough/tree/master/src/etc/corpora
https://github.com/SeaseLtd/rre-fosdem-walkthrough/tree/master/src/etc/configuration_sets/v1.0
https://github.com/SeaseLtd/rre-fosdem-walkthrough/tree/master/src/etc/ratings

RRE DEMO: Iteration #1 (1/3)

[INFO]
[INFO]
[INFO]
[INFO]
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

[INFO]
TTNFNT

1
1
1
1
1
1
1
1
1
]
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1

Building rre-fosdem-walkthrough 1.0

——— rre-maven-elasticsearch-plugin:6.3.2:evaluate (search-quality-evaluation) @ rre-fosdem-walki
RRE: New evaluation session is starting...
RRE: Search Platform in use: Elasticsearch
RRE: Starting Elasticsearch...
RRE: Elasticsearch Search Platform successfully started.
RRE: found 1 ratings sets.
RRE: Ratings Set processing starts

RRE: Index name => tbmd
RRE: ID Field name => _id
RRE: Test Collection => /Users/agazzarini/workspaces/fosdem/rre.
RRE: Loading the Test Collection into Elasticsearch, configura
RRE: Elasticsearch has been correctly loaded.
RRE: target versions are v1.0
TOPIC: Space Jam
QUERY GROUP: See "Relevant Search", Chapter 3
QUERY: basketball with cartoon aliens
TOPIC: Star Trek
QUERY GROUP: Starring
QUERY: patrick stewart
QUERY GROUP: Starring and Title
QUERY: star trek patrick stewart
QUERY GROUP: Names and Title
QUERY: star trek patrick stewart william shatner
RRE: Elasticsearch Search Platform shutdown procedure executed.

——— rre-maven-report-plugin:1.0:report (search-quality-evaluation-reporting) @ rre-fosdem-walktt
Evaluation data has been correctly sent to RRE Server located at http://127.0.0.1:8080

—— maven-install-plugin:2.4:install (default-install) @ rre-fosdem-walkthrough —
Installing /Users/agazzarini/workspaces/fosdem/rre-relevant-search-walkthrough/pom.xml to /User:

RITIN SICCFSS

Iteration #1

» Default configuration (empty config)
» See the execution plan in the logs
» Two different outputs:

* Excel

* RRE Server

@ The output type can be configured in the pom.xml




RRE DEMO: Iteration #1 (2/3

@ Ranking Evaluation Report - created on Sunday, January 27, 20

Corpus Topic Query Group Query Metrics
P@1 P@10 AP NDCG@10
tmbd.bulk
0.5000 0.3750 0.2853 0.7126
Space Jam

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

I T

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
T

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

See "Relevant Search", Chapter 3

basketball with cartoon aliens

»

Star Trek

0.0000 0.0000 0.2001 0.0430 0.1601
4 0.0000 0.0000 0.2001 0.0430 0.1601
Starring and Title
1.0000 0.7000 0.5686 0.8001
star trek patrick stewart L. 8 . N . |




RRE DEMO: Iteration #1 (3/3)

@ Ranking Evaluation Report - created on Sunday, January 27, 2019

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

v

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

[ | »n | e ] e e | e e | e | e | % | e

Ver. v1.0 (B Aliens KUY The Basketball Diaries =~ {8 Cowboys & Aliens Monsters vs Aliens  Ril{W Aliens vs Predator: Requiem Aliens in the Attic Il Dances with Wolves RN Friends with Benefits ~ Rl Fire with Fire m Friends with Kids

Hits: 1197
« CO B o P o « o " B8 Bl o= o [

OMG! Only red items :(




RRE DEMO: Iteration #2 (1/2)

Lav oy

[INFO]

[INFO] -— rre-maven-elasticsearch-plugin:6.3.2:evaluate (search-quality-evaluation) @ rre-fosdem-walkthrough -—
[INFO ] RRE: New evaluation session is starting...

[INFO ] RRE: Search Platform in use: Elasticsearch

[INFO ] RRE: Starting Elasticsearch...

[INFO ] RRE: Elasticsearch Search Platform successfully started.

[INFO ] RRE: found 1 ratings sets.

[INFO ] RRE: Ratings Set processing starts

[INFO ]
[INFO ]
[INFO ] RRE: Index name => tbmd
[INFO ] RRE: ID Field name => _id o
[INFO ] RRE: Test Collection => /Users/agazzarini/workspaces/fosdem/rrefrelevant-search-walkthrough/ssc
[INFO ] RRE: Loading the Test Collection into Elasticsearch, configugfition version v1.0 3
[INFO ] RRE: Loading the Test Collection into Elasticsearch, configufation version v1.1
[INFO ] RRE: Elasticsearch has been correctly loaded.
[INFO ] RRE: target versions are v1.0,v1.1

[INFO ] TOPIC: Space Jam

[INFO ] QUERY GROUP: See "Relevant Search", Chapter 3
[INFO ] QUERY: basketball with cartoon aliens
[INFO ] TOPIC: Star Trek

[INFO ] QUERY GROUP: Starring

/etc/corpora/tmbd. bulk

[INFO ] QUERY: patrick stewart

[INFO ] QUERY GROUP: Starring and Title

[INFO ] QUERY: star trek patrick stewart

[INFO ] QUERY GROUP: Names and Title

[INFO ] QUERY: star trek patrick stewart william shatner

[INFO ] RRE: Elasticsearch Search Platform shutdown procedure executed.
[INFO]

[INFO] -— rre-maven-report-plugin:1.0:report (search-quality-evaluation-reporting) @ rre-fosdem-walkthrough ——
[INFO] Evaluation data has been correctly sent to RRE Server located at http://127.0.0.1:8080

[ENTN

Iteration #2 (v1.1)

* Index shape contains some specific
settings

+ Default english analyzer for title and
overview fields

« mmmm...everything is still red
* ...however results are different




RRE DEMO. iteration #1 (2/2)

@ Ranking Evaluation Report - created on Sunda

Corpus Topic Query Group Query Metrics
P@10 NDCG@10
tmbd.bulk

0.5000 0.0000 - 0.3750 0.3750 0.0000 0.2853 0.2448 - 0.7126 0.6725 -
Space Jam

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
See "Relevant Search", Chapter 3

0.0000 0. 0000 0 0000__

000 0 0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000
basketball with cartoon aliens

v

0.0000 0.00008

Ver.v1.0 FS Aliens The Basketball Cowboys & Monsters vs Aliens vs Predator: Aliens in the J0iE) Dances with Jui=Y Friends W|th Fire with Fire

Hits: .. . " " .

1197 id 679 Diaries Aliens Aliens Requiem Attic Benefits 139567 80038
o '« P . P o P '« B« B

Ver.v1.1 P The Basketball title Alien title Aliens title Alien® [l Cowboys & Aliens

Hits: 84 Diaries

Alien: Monsters vs

w Aliens

ﬂ 15512

QUi Aliens in the
Attic

ﬂ 20856

AVP: Alien vs.
id 348 id 679 id 8077 id 49849
ﬂ 10474

Predator

w Resurrection

[«

Q03 Aliens vs Predator:
Requiem

. i




RRE DEMO: Iteration #3 (1/2)

[INFO] —— rre-maven-elasticsearch-plugin:6.3.2:evaluate (search-quality-evaluation) @ rre-fi

[INFO ] RRE: New evaluation session is starting... -

[INFO ] RRE: Search Platform in use: Elasticsearch |t t #3 1 2
[INFO ] RRE: Starting Elasticsearch... era |on v L]
[INFO ] RRE: Elasticsearch Search Platform successfully started.

[INFO ] RRE: found 1 ratings sets.

[INFO ] RRE: Ratings Set processing starts

[INFO ]

[INFO ] . . .

[INFO ] RRE: Index name => tbmd s replaces t|t|eA1 0 with t|t|e/\0.1
[INFO ] RRE: ID Field name => _id | |

[INFO ] RRE: Test Collection => /Users/agazzarini/workspaces/fosdem/rre-relgvant-search-walk \ H H

[INFO ] RRE: Loading the Test Collection into Elasticsearch, configuratiog version v1.0 \ IntrOduceS Shlngles fOr names SearCh
[INFO ] RRE: Loading the Test Collection into Elasticsearch, configuratic .

[INFO ] RRE: Loading the Test Collection into Elasticsearch, configuratioijversion v1.2 / “Space Jam” Search IS green!
[INFO ] RRE: Elasticsearch has been correctly loaded.

[INFO ] RRE: target versions are v1.0,v1.1,v1.2 R S .

[INFO ] TOPIC: Space Jam » Other queries are better as well
[INFO ] QUERY GROUP: See "Relevant Search", Chapter 3

[INFO ] QUERY: basketball with cartoon aliens

[INFO ] TOPIC: Star Trek

[INFO ] QUERY GROUP: Starring

[INFO ] QUERY: patrick stewart

[INFO ] QUERY GROUP: Starring and Title

[INFO ] QUERY: star trek patrick stewart

[INFO ] QUERY GROUP: Names and Title

[INFO ] QUERY: star trek patrick stewart william shatner




RRE DEMO: Iteration #1 (2/2)

@ Ranking Evaluation Report - created on Sunda

Corpus Topic Query Group Query

P@1

tmbd.bulk

0.5000 0.0000 0.5000

Space

0.0000 1.0000 0.0000

0.0000

See "Relevant
Search", Chapter
3

0.0000 0.0000 1.0000 0.0000

basketball with cartoon aliens

h 0.0000 0.0000 1.0000 0.0000

0.3750

0.0000

0.0000

0.0000

P@10

0.3750 0.3251 0.0000

0.0000 0.1001 0.0000

0.0000 0.1001 0.0000

0.0000 0.1001 0.0000

Metrics

AP

0.2853

0.0000

0.0000

0.0000

0.2448 0.4384

0.0000 1.0000 0.0000

0.0000 1.0000 0.0000

0.0000 1.0000 0.0000

0.6725 0.8576

0.0000 1.0000

0.0000 1.0000

0.0000 1.0000

NDCG@10

Ver.v1.0 IS Aliens The Basketball Cowboys & Monsters vs Aliens vs Predator:
Hits: iari i i i
1197 id 679 Diaries Aliens Aliens Requiem

[« 2 Bl e [l o P
Ver. v1.1 The Basketball Alien Alien® QUCH Cowboys & Aliens
Hits: 84 iari

Semi-Pro The Flintstones
-

Grown Ups (W Speed Racer

38365 m 7459

R =

Q0= Aliens in the
Attic

m 20856

QA Y Aliens in the
Attic

ﬂ 20856
1l Coach Carter

m 7214

Benefits

ﬂ 50544

QOCH Alien: Resurrection Monsters vs

L0l Dances with Wolves Friends with
id Bl

ﬂ 8078 Aliens
ﬂ 15512
Q0] White Men Can't LI Meet Dave
Jump m 11260

[l 10158

title Fire with Fire
id 139567

(=3 Aliens vs Predator:
Requiem

. |8

QU Aliens vs Predator:

Requiem

[ 440

LUl Friends with Kids
id 80038

QaCY AVP: Alien vs.
Predator

. B

Bedazzled
ER -
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Future Works: Solr Rank Eval API

RequestHandler

+

SearchComponent

Rank Eval API

The RRE core can be used for implementing a
RequestHandler which will be able to expose a
Ranking Evaluation endpoint.

That would result in the same functionality introduced
in Elasticsearch 6.2 [1] with some differences.

* rich tree data model
* metrics framework

Note that in this case it doesn’t make so much sense
to provide comparisons between versions.

As part of the same module there could be a
SearchComponent for evaluating a single query
interaction.



https://www.elastic.co/guide/en/elasticsearch/reference/6.2/search-rank-eval.html

Future Works: Jenkins Plugin

4 Back to Dashboard

0, status

"% Changes

@ workspace

@ Build Now

© Detete Project

& " Confiqure

5 Performance Trend

3 Build History

(trend)

@ #10 Mar 22, 2010 10:36:48 AM

@ #9
Q@ 8
Q@ #7
Q #6
@ #5
Q #3
Q #2
@ #1

M:
M:
M:

ar 22, 2010 9:59:28 AM
ar 22, 2010 9:46:45 AM
ar 22, 2010 9:38:15 AM

Mar 9, 2010 1:22:57 PM

Mar 9, 2010 12:09:36 PM

Mar 9, 2010 11:06:32 AM

Mar 9, 2010 10:47:59 AM

Mar 9, 2010 10:38:19 AM

) for all Y for failures

Last Report
Filter trend data

Topic

‘Samsung Galaxy S7 manual

Unlock S7

Unlock (Speciic for S7 Edge)

Screen Frozen

Query Group Query

The group tests several variants of the 1opic above
Sem ncx readadie
SV urreadatie

The group tests several variants of the topic above.
Long dstance cals
Long distance modets

The group tests several variants of the topic above.
Tutorsal for S7
S7 manuais
ST Marusls

The group tests several variants of the opc adove
Unlock

The group tests several variants of the topic above.
Unlock S7 edge
57 edge urlock

The group tests several variants of the topic adove.
screen trozen cant power of
screen trozen

The group tests several vaniants of the opic adove.
‘Cance! auto refil

o
o
o
o
o
o
o

15

05244 08844 0.0772

NDCG@10
13 14
08244

1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

X 1

1 1

1 1

3 3

1 1

125 15
128 128
125 15
125 128

1 1

il 1

1 1

1 1

1 1

1 1

1 1

1 1

1 3

1 1

1
1

1 1

1 1

1 1

1 1

1 1

1 1

1 05134

1 05134

1 088

1 04

1 043

1 -1

1 4

1 -1

1 1

1 1

1 B
125 075
125 07
125 075
125 07
o -1

o 1

o 4

° 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

Jenkins Plugin

RRE Maven plugin already produces the evaluation
data in a machine-readable format (JSON) which
can be consumed by another component.

The Maven RRE Report plugin or the RRE Server
are just two examples of such consumers.

RRE can be already executed in a Jenkins CI build
cycle (using the Maven plugin).

By means of a dedicated Jenkins plugin, the
evaluation data could be graphically displayed in the
Jenkins dashboard. It could be even used for
blocking builds which produce bad evaluation results.
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Future Works: Building the input

The main input for RRE is the Ratings file, in JSON format.
Writing a comprehensive JSON to detail the ratings sets for your Search ecosystem can be expensive!

Explicit
‘Feedback

Judgements Collector

- Ratings Quality

. Set Metrics
- Interactions Logger

Implicit
- Feedback

Judgement Collector Ul

- . Users Interactions Logger
1. Explicit feedback from users judgements

2. An intuitive Ul allow judges to run queries, see documents and rate them
3. Relevance label is explicitly assigned by domain experts

Implicit feedback from users interactions (Clicks, Sales ...)
Log to disk / internal Solr instance for analytics
Estimate <q,d> relevance label based on Click Through Rate, Sales Rate

IS

5\ec15e




Future Works: Learning To Rank

Once you collected the ratings, could we use them to actively improve the quality metrics ?

Learning To Rank Users Interactions

Logger N
“Learning to rank is the application of machine

learning, typically supervised, semi-supervised or
reinforcement learning, in the construction of
ranking models for information retrieval

Interactions

.LOG

Judgement Collector

systems.” Wikipedia uI @

: ©
v
Trained Model 1 101:1.2 102:0.03
Training 0 1:2.1 10001:300 10002:400
- P —— 0 0:1.3 1:0.3
—
y ﬂx) ﬁ 1 0:0.01 1:0.3
Qﬁ 0 0:0.2 1:0.3
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https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Semi-supervised_learning
https://en.wikipedia.org/wiki/Reinforcement_learning
https://en.wikipedia.org/wiki/Ranking_function
https://en.wikipedia.org/wiki/Information_retrieval

Future Works: Training Set Building

Creating a Learning To Rank Training Set from the collected interactions is not going to be trivial.
It normally requires ad hoc data manipulation depending on the use case...
... but some steps could be automated and make available for a generic configurable approach

Configuration

Null feature sanitisation 1. Ad Hoc category, Artificial values, keep NaN
-> depends of Training Library to use

Query Id calculation _
2. Optional Query Level features to be hashed as

Query document feature generation Queryld

Single/Multi valued categorical feature encoding 3. Intersect related query and document level
categorical features to generate Ordinal query-

document features

4. Label Encoding ? One Hot Encoding? Binary
Encoding? [1]
/\ Dummy Variable Trap

5\ec15e


https://www.datacamp.com/community/tutorials/categorical-data

Future Works: Training Set Building

What about the relevance label for each training vector ?
Can we estimate it from the interactions collected ?

Configuration

. 1. Impressions? Clicks? Bookmarks? Add To
» Interaction Type Counts Charts? Sales?

= Click Through Rate/Sales Through Rate calculation

2. Define the objective: Clicks/Impressions ?

. Sales/Impressions?
= Relevance label normalisation

3. Relevance Label : 0...4




Future Works: Learning To Rank Solr Configs

Can the features.json configuration generation be automated?

Users Interactions

Learning To Rank - Solr features.json
Logger

The features.json is a configuration file necessary :
for Solr Learning To Rank L]
extension to work.

It is a configuration file that describes how the L0G
features that were used at :
training time for the model can be extracted at v
query time.

This file is coupled both with the training set
features and the query time

features.

2:0.03
1:300 10002:400
3

Configuration \u. .
‘A Features.json

{i}

5\ec15@
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