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BEN Eizarory

KR ENIAOTH TYITHMATON TTABMITHE. TF-IDF

Katapxdg npénel va emié§oupe ta 600 ouotipata otdBuiong twv Bapwv yia ta diaviopata nou Ba
XPNGIKOMOINCOUNE.

1.1 NIPQTO LY2THMA 2TAGMILH

To npdto olotnpa otéBuiong Ba eival pia napaddayri? tou npotevépevou wg kalUtepou nArpwG
otaBpiopévou  ouotipatog oUppuva pe toug Salton-Buckley? (best fully weighted system).
Ba xpnoiponoifooupe TNV andr cuxvétnta epgdviong (raw term frequency) yia 1o TF Bdpog twv eyypdgwy,

Lootnpa #1: TF oo = fig

énou f;; oI popég nou o 6pog eppavidetal oe Eva yypago, tn dinAn 0,5 kavovikonoinon yia to TF Bdpog twv
epwtnudtwv (augmented normalized TF),

j%g

Idotnpa #1: TF = 05+0.5
max; fz',j

EPWTNPATOV
Kal t€Aog TNV anfd avdatpopn cuxvétnta ep@dviong yia to IDF Bdpog kal Twv eyypapuyv Kal TV EPWTNHATWV:

) N
Loownpa #1: IDF o\ ooy = log —
1

EPWTINUATV

6nou N 1o nARBog twv eyypdpwv Kai n; 0 apiBUog Twv eyypd@wV 0Ta onoid egnePIEXETAl 0 GPOG.

112 AEYTEPO 2YZTHMA LTAGMIZHY

Q¢ deltepo ovotnpa otdBuiong Ba xpnoiyonoifooupe to kaddtepa otabuiopévo miBavofoyiké odotnpa
oUp@wva pe toug Salton-Buckley® (best weighted probabilistic weight) pe

Ljotnpa #2: BAPOG 0poU,, ssee = 0.5+ 0.5#
i J1,]
. . . N —ny
Igotnpa #2: BApog 0poU o uaey = 108 :
T

Kai ta 600 autd cuctrijpata otdBuiong €xouv enQEPel Ta akpiBEatepa anoteA€opata Kal 010 oUvoio Twv
ouflfoydv ota onoia €xouv egetaotel ald kai eidikétepa oe 1atpikég (MED) ouAdoyég. Enopévag, ouvonikd
EXOUpE:

To olotnpa avagépetal g napaifayd twv Salton-Buckley yia to Adyo 61 Sev éxel oupnepiAngBei kdnolog napdyoviag
KAVOVIKOMoiang, P1ag kai ta €yypaga eival nepinou 1codeyéln (péoog 6pog 350 AEEeig).

®Gerard Salton, Christopher Buckley, Term-weighting approaches in automatic text retrieval, Information Processing &
Management, Volume 24, Issue 5, 1988, Pages 513-523, ISSN 0306-4573
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Yiotnpa otdBuiong Bdpog 6pou eyypdpou Bdpog 6pou epwtipatog

N i, N
1 fij X Iogn—i (0.5 + 0'5#;]]}]-) X Iogn_i
e 0.5 + 0.5—ma£jﬁf ' o .
1 J1,) i
YAOMOIHZH MONTEAQN

H epyaaia uflonoinBnke oe Python xpnoiponoiaviag ug BipAioBrAkeg:

BiBnioBrkn Meprypagn

os oUvdeon pe Aertoupyikd alotnpa
json anoBrikeuon-avayvwaon JSON apxeiwv
nltk agaipeon stopwords, stemming
numpy unofoylop6g OpoIGTNTAG CUVNHITOVOU
math unofoyiopog AoyapiBuwv
matplotlib YPUPIKEG NAPACTACEIG

Aut eival n 6opr Twv apxeinv kdIKa 6nou €xel xwpiotei n uAonoinon:

src

+— main.py src

+— tools.py COolBERT preprocessing.py
+— preprocessing.py colBERT.ipynb

+— inverted index.py evaluation metrics.py

s— vector space model.py

Ténog, n uionoinon tou colBERT povténou €xel npaypatonoinBei oto Google Colab wg Juputer Notebook.

[POEME=EPTALIA ETTPA®QON & BOHOHTIKEL 2YNAPTHZEI

2.1.1 tools.py

To apxeio tools.py nepidapPdvel BonBnukég ouvaptioelg yia kdnoieg enavanapBavopeveg dladikacieg
¢ udonoinong.

H ouvaptinon get_docs (), xpnoigonoiwvtag tnv os PiBAioBrAkn, diapddel to nARBog twv apxeiwv tng
ouAfoyricB H ouvdptnon, apol apaipéoei to escape character ' \n', To onoio NpokUNTel and v pop@onoyia

3Na onpeiwBei 61 to nARBog TV eyypdeuv Slapépel ané tnv adEouca apiBunor toug. Iuykekpiyéva éxoupe 1209 Eyypaga
apiBpunpéva and 10 000001 G 01239. Me dAAa Adyia undpxouv apiBuoi otn cuflAoyr) nou Sev avtigtoixolv 0e €yypaga. LUVENWG
dev Ba pnopoloape va xpnaoiponoiooupe Kanola apiBuntiki enavdainygn, yia napddeiypa, yia tnv E10aywyr TV yypapmy.
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wv  eyypdowv (n  kdBe AEEn eivar tonoBetnpévn oe  BlaQopeUK  ypapurd),  dnpioupyei
Kal emotpégel pia fiota and tuples, pe kdBe tuple va avuctoixei oe kdBe apxeio-Eyypago.
‘Eto1 ta €yypaga €xouv tn dopn:

doc = ('docID', ['Afppo 1', '"Afppo 2' ...1)

0nou docID n apiBunon tou K4Be eyypdpou Kal Axpuc._n n kGBe NEEN-ARppa Tou eyypdpou. Autég Ba eival o
Tponog anoBrikeuong kai npoonéfaong Twv eyypdgwv o€ 6An tnv uAonoinon.

H ouvdptnon strip() NG get docs () €ival anapaitntn yia TNV a@aipecn TwWV \n XdPAKIAPWV Nou
npokUNtouv and tn popgonoyia twv eyypdewv (piag kai kBe NEEN eival oe vEa ypappri). Me napépoio tpdno
n ouvaptnon get queries () enotpé@el tn Aiota pe ta epwtipata tng ouidoyrg, N get_relevant () TN
Aiota pe Ta OXeTKA Eyypaga avd EpWInUa Kalnget_json_file () Ta nepiexépeva evog JSON apxeiou.

2.1.2 preprocessing.py

110 OPXEI0 preprocessing.py, KAl OUYKEKPIPEVA OTIG OUVAPTOEIG preprocess_collection () Kal
preprocess_queries () NPAYMATONOIEITAI N NPOENEEEPYATIA TWV EYYPAPWY, CUYKEKPIMEVA N APaAipeEDN TWV
stopwords kal To stemming.

XpnoiponoloUpe tn nltk BiIBAI0BAKN. KdBe A€EN and tn oudAoyn twv eyypdewv agol nepdgouv and tov
PorterStemmer NG nltk kal edeyxBolv du dev avikouv otn Aiota twv stopwords, eniotpgpovial oe
napgépoia popen 6nwg dnpioupynBnkav otn get docs (). Avtiotoixn diadikacia npaypatonoleital Kai yia tnv
npoenegepyacia 1wV EpWINUATWY, 0TN preprocess queries ().

ANEZTPAMMENO EYPETHPIO

To aveotpappEvo eUPETpIO dNUIOUPYEITAI OTN CUVAPTNON create inverted index () TOU apxeiou
inverted index.py. Ta €yypa@a, HETA tnv npoenegepyaacia Toug, el0€pxovtal o€ pia dopn enavainyng,
n onoia dnNMIOUPYEI T0 AVECSTPAPHPEVO EUPETHPIO WG HopPH AeEIKOU G eENG:

inverted index['Afppa'] =

{('docID;': <popécg epedvionc>), ('docID,': <popég spodvionc>), ... }

KaBe value tou dictionary eivai €va oUvonof to onoio nepiAapBdvel €va i nepiogdtepa tuples pe 10 docID
Kal Tn ouxvetnta ep@aviong Tou ARPPAToG 0T0 CUYKEKPIPEVO Eyypao. H ouxvétnta unofloyidetal pEow NG
count () o€ 6o 1o €yypagpo avd Afpua.

Auté eival éva napdderypa tou TeAIKOU aveoTpapEvou eupetnpiou:

inverted index = { ... 'coronari': {('01217', 2), ('00779', 1)},
'mobil': {('00673', 2)}, 'strain': {('00179', 7)}, ...}

YAGMOIHZH VECTOR SPACE MONTEAQY

H uAonoinon tou Vector Space povtéAou yivetal 0To apxeio vector space model.py. H ouvdpinon
run_vsm(doc collection, queries, inverted index), HEOW pIag enavainyng wote va kafu@Bouv
0fla ta queries, kafdei tnv ouvapinon vsm(doc _collection, query, inverted index, model type),
énoumodel type = '1'HR'2',avdfoya pe 1o cbotnpa atdBuiong nou BEAoupe va xpnoidonoIRgoupE.

H ouvdptnon vsm () apxikd unofoyidel TG ouxvoTnTES fi,j K&Be 6pou TOU EKACTOTE EPWTIHATOG:

“Exer emiflexBefl set yia e§0IKoVOION UVARNG, HaG Kal Bev pag evBlagépel n oglpd twv tuples.
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SUEEY EES nep(euemay = § ooo C@ledum’s 1L, "@EEE@E"8 2 coo

Itn ouvéxela diatpéxetal kGBe 6pog and 10 EpWINMPA query. Av 0 OpPOG TOU EPWTAHPATOG UNAPXE! OTO
aveotpappévo eupetipio, unofoyidetar n IDF tipA tou. kar otn cuvéxeia 1o TF-IDF Bdpog tou epwtripatog,
énou Ba anoBnkeutei oto AgEIKG query tfidfs.

query ifidf jen(queryy = { ... 'calcium': 3.6318, 'effect': 1.76483 ... }

1Tn OUVEXEIa, yia KABe 6po Tou epwtrpatog, diatpéxoupe 6fa ta Eyypapa tng ouAfoyrg. Av To Eyypago
nepilapfdver tov  6po  Tou epwtipatog nou efetdloupe  (kdGu  nou  eféyxoupe  pEow NG
docs_containing term), T0Te PEOW TOU aveotpappévou eupetnpiou, anoBnkevetar n TF upr toy,
unofoyicetal to TF-IDF Bdpog tou eyypdpou kal anoBnkeldetal 010 doc_tfidfs[docID]. Av 10 €yypapo dev
nepidapPdvel tov 6po, anoBnkevoupe 0.

doc_ifidf jen(doc_collectiony = {'000001': [0, 0, 0.0, 1.76, 1.5]1en(query) -- -}

H diadikaoia enavadapBdavetal yia kGBe 6po tou epwtipatog. Eneidr ta dlo poviéna €xouv dia@opeTikG
oUotnpa otdBpiong, o unofdoyiopdg Twv Papwv Bpioketal péoa oe ouVBAKEG, avdAoya PE T0 model type NOU
XPNOIHONOIOUYE.

To anotéieopa eival va €xoupe dnpioupyroel 1o didvuopa epwtipatog kar 1209 diaviopata eyypdpwv.
Itnv Aiota similarity unofloyioupe TNV opoldtnta cuvnpitévou Heta&l Tou d1aviopatog EpWTAHATOC Kal
KdBe diaviopatog eyypdgpou. Eneidf kanoia diaviopata anotedodvial and Pndevikd, otoug unofoyiopous
0dnyoUHaoTE OE nan UHEG, NOU peTatpénoupe o€ 0. H ouvdptnon ev téiel emotpégel ta 100 keipeva e v
peyadltepn opoidtnta.

YAOMOIHEH colBERT

110 apXEI0 colBERT preprocessing.py YIVETAI N NPOENEEEPYAcia TV EYYPAPWV KAl EPHTNHATWV WOTE
va 506800V wg inputs oto colBERT povténo. Tuykekpipéva yivetal peTatponn 1wV EpWINPATwyY o€ ke@adaia Kal
anoBrikeuon oe JSON apxeia ta éyypapa kal epwtipata oe AeEIKA wG EAG:

colBERTdocs = {"docID;": "<doc;>", ... }

colBERTqueries = {"queryID;": "<query;>", ... }

H exténeon tou colBERT poviénou npaypatonoieital p€ow 10U apxeiou colBERT. ipynb 010 Google Colab.
Ta Ae€ikd twv JSON apxeiwv apol diafactoly, diacnwvial o€ 2 Eexwplotég AioTEG: doc list.keys () ylaTa
DS, doc_list.values () YlOTO NEPIEXOPEVO Kal aVTIOTOIXA yIa TA EPWIAMATA.

Metd tn dnpioupyia tou Indexer kal tou Searcher pe doc maxlen = 300, kmeans niters = 20 Kal
k = 100, dnpioupyeital pia fiota ta 100 nio oxetkd Keipeva, o onoia yivetar download wg JSON apxeio.

METPIKEE AZIOAOTHIHE

Miag kal wg dedopéva €XOUPE Ta NPAYHATIKG OXEUKG €yypaga (Relevant 20), yia v olykpion TV
povIEAWV xpnaigonomBnkav:

e Aidypappa avdkinang-akpiBeiag (Precision-Recall curve). To didypappa napoucidler evaiapépov
yiati —ouvdudadovtag TG HETPIKEG avakAnong Kal akpifelag— napouaidder pe npoavr) TIpéno ta onyeia
nou to povtédo napouaiddel peyadutepn akpipela kai tautdxpova Alydtepn avakAnan kai aviiotpoga.
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apIBudg oxeuKWY avakinBéviwy Keluévav
apIBudg eyypdpwv nou avaktiBnkav

apIBudg oxeuKWY avaktnBéviwy Keluévav
apIBpdg oxeTKWY eyypdpuv atn cudiloyr

AkpiBela =

AvdkAnon =

» Méoog0pog Méang AkpiBelag (Mean Average Precision — MAP). XpnoiponoioUpe tnv ouyKekpipévn
METPIKA yIa Tn dnpIoupyia plag CUVONTIKEG Eviaiag TIMAG TNG Katdtagng, xpnoidonoi@viag ta nofidanAid
EPWTAMOTA NMOU EXOUHE.

i=k
Méaon AkpiBela = Z(avdKﬁnon[i] — avdkAnon|i — 1]) x akpiBeialz]
i=1

MéEon AkpiBela yia kdBe eptdtnua

MAP = - -
L0voAo epwInUdTRyY

H ouvdptnon recall precision() M€ €10000U¢ Ta anoteA€opata TV POVIEAWY Kal Ta NPAYHATIKG
OXETKA €yypapa, unofoyidel g TIPEG avakAnong kal akpiBelag yia k4Be epwtnpa Kai TG EMOTPEPE o€ pia
Aiota. H fiota aut €i0dyetal 0NV mean _average precision () 6nou unodoyidetal o Méoog Opog Méaong
AkpiBeiag.

AOTEAEIMATA

01 upég tou Méoou Opou Méang AkpiBeiag (MAP] yia ta tpia poviéa iva:

VSM 1 0.016352
VSM 2 0.008598
colBERT 0.007089

Ita diaypdppata avdkinong-akpiBeiag nou napouciddovial NApakdtw, NapatnpoUpe Nwg oxedov navia
10 VSM #2 povténo teppaticer tefleutaio. Autd eival kGt nou cuvddel pe ta anotefléopata twv Salton-Buckley,
aflid eivai kar Aoyiké av AGBoupe undyn tov tpéno unodoyiopoy Twv Bapwv Tou, ota onoia dev EYNEPIEXETAI O
napdyovtag IDF ota Bdpn v eyypdpuv.

Ané tnv éiAn, EekdBapn unepoxn napouacider 1o VSM #1 poviéno kal oe akpifela aAd kai oe avdkinan,
K& nou eival e&/o00U oNPAVTKG 6Tav EXOUPE VO KAVOUUE PE ENIOTNHOVIKEG/10TPIKEG avadntioelg. H ungpoxn
Tou VSM #1 anotunavetal kai and tn MAP tuur tou nou eivar dinfldoia and ta undioina poviéAa, deixvoviag pia
otaBepdtnta eV’ 6Yel AWV TwV EPWTNPATWY 0TO 0M0I0 EEETACTNKE.

Ocwpwd nwg to colBERT Ba €npene va ta eixe nder kaddtepa, dedopévng NG anpacioAoyIKAG Tou
IKavOTNTag, av Kal 6E HEHOVWPEVEG MEPINTWOEIG QaiveTal va uneptepei, €1d1kd wg npog Tnv akpifeia. lowg n
ouAfloyn Twv KEIPEV@Y Nou xpnalgonoimBnke va pnv Atav n 1davikn yia 10 CUYKEKPIPEVO Hoviédo, 1 fowg T0
poviéno va endéxetal dlaQopeTIKEG napapeTponoifoelg nou Ba pnopovoav va BeAtiwoouv TNy anddoat Tou.

EpwTnpa 1 EpTnpa 2

1.0+ — VSM 1 — VSM 1
VSM 2 VSM 2
—— colBERT —— colBERT

0.8 4

e
o
L

Axpi{Bewa
AxpiBeia
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L

0.2 4 0.05 4

T T T T T T T T T T T T T T T
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AvakAinan AvakAinan
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Epwtnua 19
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4.0.1 tools.py
1 import json
2 import os
3
4 def get docs():
5 docs_directory = 'Collection/docs'
6 filename list = [file for file in os.listdir(docs directory)]
2
8 doc_tuples list = []
9
10 for filename in filename list:
11 with open(os.path.join(docs_directory, filename), 'r') as doc file:
12 doc = doc_file.readlines()
13 doc = [word.strip() for word in doc]
14 doc tuple = (filename, doc) # (DocID, <doc>)
15 doc_tuples list.append(doc_tuple)
16
g return doc_ tuples list
18
19 def get queries():
20 filename = 'Collection/Queries 20'
2
22 with open(filename, 'r') as queries file:
23 queries = queries_file.readlines()

24

25 return queries

26

27

28 def get json file(json file):

29 with open(json file, 'r') as file:
30 json data = json.load(file)

31

32 return json data

33
34

35 def get relevant():

36 relevant docs = {}

37 with open('Collection/Relevant720‘, 'r') as file:

38 for i, line in enumerate (file) :

39 relevant docs[i] = [int(item) for item in line.split()]

40

41 return relevant docs
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402 preprocessing.py

1 from nltk.corpus import stopwords

2 from nltk.stem.porter import PorterStemmer
3 import tools

4

s def preprocess collection():

6 doc_tuples list = tools.get docs ()

2

8 stop_words = set(stopwords.words('english'))

9 stemmer = PorterStemmer ()

10

11 stripped docs = []

12

13 for doc tuple in doc_ tuples list:

14 stripped doc = [stemmer.stem(word.lower()) for word in doc_ tuple[l] if word.lower() not in

stop words]

15 stripped doc tuple = (doc tuple[0], stripped doc) # (DocID, <stripped doc>)
16 stripped docs.append(stripped doc tuple)

17

18 return stripped docs

20 def preprocess queries():

21 queries = tools.get queries()

22

23 stop_words = set(stopwords.words('english'))

24 stemmer = PorterStemmer ()

25

26 stripped queries = []

2?7

28 for query in queries:

29 stripped query = [stemmer.stem(word.lower()) for word in query.split() if word.lower () not

in stop words]

30 stripped queries.append(stripped query)
31

32 stripped queries new = []

33 for query in stripped queries:

34 query = list(set(query))

35 stripped queries new.append (query)

36

37 return stripped queries new

403 inverted index.py

1t def create inverted index(stripped docs_tuples) :

2 inverted index = {}

3

4 for doc tuple in stripped docs tuples:

5 for term in doc_tuple[l]:

6 if term not in inverted index:

? inverted index[term] = set()

8 inverted index[term].add((doc tuple[0], doc tuple[l].count (term)))
9

10 return inverted index

404 vector space model.py

1 import math
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import numpy as np

from numpy.linalg import norm

def idfl1 (N, n):
return math.log (N / n)

def idf2(N, n):

20

22
23
24

25

27
28
29
30

31
32
33
34
35
36
37
38
39
40
a1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58

59

return math.log(N - n / n)

def get value(item):

return item[1]

def vsm(doc_collection, query, inverted index, model type) :

query tfidfs = {}
doc_tfidfs = {}
for doc in doc collection:
doc_tfidfs[doc[0]] = [] # Apxlxkomoinon Ae§LkoU tf-idf tipdv pe &deteg Aloteg yia xdbe
EYYPaPo

# YmoloyLopdg TF 6pwv yla TO £pOTNHA:
query tfs = {}
for term in query:

query tfs[term] = query.count (term)

# Ynolovyilopdg TF-IDF TLudv. Alatpéxoupe k&Be 6po amd 10 €pOINUA. ..
for term in query:

docs_containing term = set()

# Av 0 OpOG TOU €PWINHATOC UNAPXEL OTO AVeECTPaUpévo eupetnplo, umoAoylloupe tnv IDF TLuf
TouU.

if term in inverted index:

if model type == "1":

idf = idfl (len(doc collection), len(inverted index[term]))
elif model type == "2":

idf = idf2(len(doc collection), len(inverted index[term]))

# kol tnv TF-IDF tTipf, dndadl to BAPOZ OPOY EPQTHMATOZR

if model type == "1":

query tfidfs[term] = (0.5 + 0.5 * (query tfs[term] / max (query tfs.values()))) * idf
elif model type == "2":

query tfidfs([term] = idf

# Ynodoylopudg TF-IDF TLU®OV yLlo TA EYYPOQ:
for item in inverted index[term]:
docs_containing term.add(item[0])

# 1o docs containing term meplLéxel TA £YyypaQA MOU HePLEXOUV TOV OUYKEXPLHUEVO Opo.

# dlatpéxoune Ta £yypaa tou docs containing term...
for doc in doc collection:
if doc[0] in docs_containing term:
# éyypago Bpébnke - umodoyliloupe TF
for item in inverted index[term]:
if item([0] == doc[O0]:
doc tf = item[1]
break
# unoloyilopdbc TFIDF
if model type == "1":
doc tfidfs[doc[0]].append(doc_tf * idfl (len(doc collection), len(
inverted index([term])))

elif model type == "2":
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doc_tfidfs[doc[0]].append (0.5 + 0.5 * (query tfs[term] / max(query tfs.

values ())))
else:
# de RpébBnke éyypapo, 0 oto dL&vVUOoUX
doc_tfidfs[doc[0]].append(0)

similarity = {}

for doc in doc tfidfs:

similarity[doc] = np.dot(list(query tfidfs.values()), doc_tfidfs[doc]) / (

norm(list(query tfidfs.values())) * norm(doc_ tfidfs[doc]))

# uetatponn nan TLpdv og 0

similarity = {k: 0O if np.isnan(v) else v for k, v in similarity.items()}

sort similarity = sorted(similarity.items (), key=get value)

return sort similarity[-100:][::-1]

def run vsm(doc_collection, queries, inverted index):
resultsl = []
results2 = []

for query in queries:
resultsl.append(vsm(doc collection, query, inverted index,

results2.append (vsm(doc_collection, query, inverted index,

return resultsl, results2

405 ColBERT preprocessing.py

import json

import tools

docs = tools.get docs()

queries = tools.get queries()

ColBERTqueries = {}
for i, query in enumerate (queries):

ColBERTqueries[str(i)] = query.strip() .upper ()

colBERTdocs = {}
for i, doc in enumerate (docs) :
colBERTdocs [doc[0]] = doc[l]

with open ("colBERT input/colBERT docs", "w") as filename:
json.dump (colBERTdocs, filename)
filename.close ()

with open ("colBERT input/colBERT queries", "w") as filename:

json.dump (ColBERTqueries, filename)

filename.close ()

406 COolBERT .ipynb

Eicaywyr BipAioBnkwv/ColBERT

Wil @Y )
WRWY) )

!git -C ColBERT/ pull || git clone https://github.com/stanford-futuredata/ColBERT.git

import sys; sys.path.insert (0, 'ColBERT/')

3 try: # When on google Colab, let's install all dependencies with pip.
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4 import google.colab
5 'pip install -U pip
6 !pip install -e ColBERT/['faiss-gpu', 'torch']

7 except Exception:

8 import sys; sys.path.insert (0, 'ColBERT/')

9 try:

10 from colbert import Indexer, Searcher

1 except Exception:

2 print ("If you're running outside Colab, please make sure you install ColBERT in conda following
the instructions in our README. You can also install (as above) with pip but it may install
slower or less stable faiss or torch dependencies. Conda is recommended.")

13 assert False

14 import colbert

15 from colbert import Indexer, Searcher

16 from colbert.infra import Run, RunConfig, ColBERTConfig

17 from colbert.data import Queries, Collection

Eioaywyn apxeiwv

1 import json

3 with open('colBERT docs', "r") as file:

4 doc_list = json.load(file)

6 with open ('colBERT queries', "r") as file:
7 query list = json.load(file)

9 doc_ids = list(doc_ list.keys())

10 doc_content = list(doc list.values())

12 query ids = list(query list.keys())

13 query content = list(query list.values())

15 nbits = 2

16 doc_maxlen = 300

Anpioupyia Indexer - Searcher

-

checkpoint = 'colbert-ir/colbertv2.0"'

w

with Run () .context (RunConfig(nranks=1, experiment='notebook')): # nranks specifies the number of
GPUs to use
4 config = ColBERTConfig(doc maxlen=doc maxlen, nbits=nbits, kmeans niters=20) # kmeans niters
specifies the number of iterations of k-means clustering; 4 is a good and fast default.
5 # Consider larger

numbers for small datasets.

? indexer = Indexer (checkpoint=checkpoint, config=config)

8 indexer.index (name='index name', collection=doc content, overwrite=True)

10 with Run () .context (RunConfig (experiment="'notebook')) :

11 searcher = Searcher (index='index name', collection=doc_content)

AnoteAgoparta:

1 results = []
2 for query in query content:

3 result = searcher.search(query, k=100)

5 passages = []
6 for passage id, passage rank, passage score in zip (*result):
7 passages.append (int (doc ids[passage id]))

8 results.append (passages)
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9 print(results)

11 from google.colab import files
12 import json

14 with open ("colBERT output.json", "w") as file:
15 json.dump (results, file)

17 files.download ("colBERT output.json")

407 evaluation metrics.py

-

import tools
2 import matplotlib.pyplot as plt

3 import numpy as np

s def recall precision(results, model):
6 # results: Alota OAwv ( TV queries) mou meplhapPdvel Aloteg pe 1o mLo OXeT LKA éyypapa, Onwg

unoAoylotnkav and 10 cosine similarity

H relevant docs = tools.get relevant ()

8 # relevant docs: dictionary pe TLG TLPEGQ TV TIPAYHAT LK& OXETLKOV g£yyp&ewv Tou Relevent 20

9

10 recall precision values = []

11

12 if model == "vsm":

13 # To results meplAapBdvel CUYKEVIPWT LKA OAX 1o omOTeAéoUATO VLI K&OE query. ALATPEXOUPE TO

k&6e query pepovouéva. . .

14 for i, results query in enumerate (results):

15 precision = []

16 recall = []

17 truly relevant docs = 0

18 # SLATPEXOUNE TA MLO OXETLKA €yypaga yla TO OUYKEKPLUEVO query...
19 for j, doc in enumerate (results[i]):

20 if type (doc) == tuple:

2 current doc = int(doc[0]

22 if current doc in relevant docs[i]:

23 truly relevant docs += 1

24

25 recall.append(truly relevant docs / len(results query))
26 precision.append(truly relevant docs / (j + 1)
2?

28 recall precision values.append((recall, precision))

29

30 if model == "ColBERT":

31 for i, results query in enumerate (results):

32 precision = []

33 recall = []

34 truly relevant docs = 0

35 for j, doc in enumerate (results[i]):

36 if doc in relevant docs[i]:

3?7 truly relevant docs += 1

38

39 recall.append(truly relevant docs / len(results query))
40 precision.append(truly relevant docs / (j + 1))

41

42 recall precision values.append((recall, precision))

43

44 return recall precision values

45

46 def mean average precision(recall precision values):
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average precision list = []
for i in range(len(recall precision values)):
recalls, precisions = recall precision values[i]

average precision = 0

for j in range(l, len(recalls)):
average precision += (recalls[j] - recalls[j - 1]) * precisions[j]
average precision list.append(average precision)

return np.mean (average precision list)

run_metrics(vsml results, vsm2 results):

COlBERT results = tools.get json file("colBERT output.json")

recall precision vsml = recall precision(vsml results, "vsm")
recall precision_vsm2 = recall precision(vsm2_results, "vsm")
recall precision colBERT = recall precision(colBERT results, "colBERT")

map vml = mean_average precision(recall precision vsml)
map_vm2 = mean average precision(recall precision vsm2)

map CcolBERT = mean average precision(recall precision colBERT)

print ("vml", map_vml)
print ("vm2", map vm2)
print ("colBERT", map_colBERT)

for i in range(len(recall precision vsml)) :
plt.figure ()
plt.plot(recall precision vsml[i][0], recall precision vsml[i][1l], label="VSM 1")

plt.plot(recall precision vsm2[i] [0], recall precision vsm2[i][1], label="VSM 2")

4
plt.plot (recall precision colBERT[i][0], recall precision colBERT[i][1], label="colBERT")

plt.xlabel ('AvéaxAnon')

plt.ylabel ("AxpiBeLla'")

plt.title (f'Epdtnua {i + 1}")

plt.legend(loc="upper right')
plt.savefig('Precision Recall Curve/' + str(i + 1) + '.png')

408 nmain .py

import inverted index as ii

import vector space model as vsm

import preprocessing as prep

import evaluation metrics as metrics

def

if name__ ==

main app () :

doc_collection = prep.preprocess _collection () # stripped docs
queries = prep.preprocess_queries () # stripped queries
inverted index = ii.create inverted index(doc collection)

resultsl, results2 = vsm.run vsm(doc collection, queries, inverted index)

metrics.run metrics(resultsl, results2)

' main ':

main_app ()
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