APPENDIX

EXALP was built with python 2.7 under Ubuntu 16.04

A Dependencies and requirements

EXALP has a number of dependencies which need to be installed in order to run EXALP successfully.
The final outcome should have the structure as in Fig. 1.

A.1 Unitex/GramLab

e Install Unitex/GramLab according to your OS.
http://unitexgramlab.org/

e Install python bindings for Unitex/Gramlab.
https://github.com/patwat/python-unitex

e Compile grammars for languages you want to use.
For example:
./Unitex-GramLab-3.1/App/UnitexToolLogger ./Unitex-GramLab-3.1/French/Graphs/Preprocessing/Sentence
GrfoFst2 grf

e For additional modifications consult Unitex’s manual:
http://www.cis.uni-muenchen.de/people/1g3/ManuelUnitex.pdf

A.2 hunalign

e Install hunalign
https://github.com/danielvarga/hunalign

e Dictionaries can be modified in
cd ./hunalign-1.1/data

e To run hunalign outside EXALP:

— Show the result as text, no realignment
hunalign -text dictionary.dic L1.txt L2.txt > result.txt

— Use realignment
hunalign -text -realign dictionary.dic L1.txt L2.txt > result.txt

e Dictionary argument is obligatory, if you don’t want to use it, enter null.dic

e For additional options consult
https://github.com/danielvarga/hunalign

EXALP

+— Unitex

+— hunalign
+— Gargantua

— exalp.py

«— hun2html.py

Figure 1: EXALP’s environment



A.3 Gargantua

Download Gargantua from
https://sourceforge.net/projects/gargantua/

Follow the README, but skip the part with data preparation - only the aligner is needed

Prepare the filesystem accordingly (limportant!) — All the files in all of the folders in the filesystem should have
the same name

Compile the source code
cd src

make clean

make

To run Gargantua outside EXALP, use only
./sentence-aligner

A.4 Requirements

adium-theme-ubuntu==0.3.4
argcomplete==1.8.2
asnlcrypto==0.22.0
attrs==17.2.0
Automat==0.6.0
beautifulsoup4==4.5.3
cffi==1.10.0
chardet==2.3.0
constantly==15.1.0
cryptography==2.0
cssselect==1.0.1
docx2txt==0.6
EbookLib==0.15
enum34==1.1.6
fuzzywuzzy==0.15.1
hyperlink==17.3.0
idna==2.5
incremental==17.5.0
ipaddress==1.0.18
langid==1.1.6
1xml==3.8.0
nltk==3.2.4
numpy==1.13.1
olefile==0.44
pdfminer==20140328
Pillow==4.2.1
pocketsphinx==0.1.3
pycparser==2.18
pyOpenSSL==17.2.0
PyPDF2==1.26.0
Pyste==0.9.10
python-Levenshtein==0.12.0
python-pptx==0.6.5
PyYAML==3.11
Scrapy==0.16.0
six==1.10.0
SpeechRecognition==3.6.3
textract==1.6.1
Twisted==17.5.0
unitex==1.0
unity-lens—-photos==1.0
w3lib==1.17.0
warc==0.2.1
x1rd==1.0.0
X1lsxWriter==0.9.8
zope.interface==4.4.2



abc
+— abc_en

+— abc_en.xml

+— abc_en_extracted. txt

+— abc_en_snt.txt

— abc_en_unitex.txt

+— abc_sr

+— abc_sr.xml

+— abc_sr_extracted.txt

+— abc_sr_snt.txt

*— abc_sr_unitex.txt
+— abc_dictionary.dic

+— abc_en_abc_sr_hun.html
+— abc_en_abc_sr_hun.txt

+— abc_en_abc_sr_garg.html

+— abc_en_abc_sr_garg.txt

+— lrstyle.css

Figure 2: EXALP’s output as a structure of folders

B EXALP

e Arguments

— First argument is the file in the source language
— Second argument is the file in the target language

— If dictionary in hunalign is used, make sure that the order of languages is inverse from the order in the
dictionary

e To run EXALP
python exalp.py abc_sr.pdf abc_en.pdf

e Output will be structured as in Fig. 2

C Overview

C.1 Input arguments

Example of .pdf files taken as two input arguments in Fig. 3 and Fig. 4

C.2 Raw text extraction

Raw text is extracted from the input files and cleaned up as shown in Fig. 5 and Fig. 6

C.3 Unitex sentence delimiters

Unitex processes the raw text and its output is shown in Fig. 7 and Fig. 8

C.4 Sentence extraction

Unitex file is processed to contain one sentence per line as in Fig. 9 and Fig. 10
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Economic development is a complex social process. Determination of factors that affect the economic growth and
development, the way they work, the reasons some economigsare more devel oped than others, and why economies
have different rates of economic growth are the issues of a number of studies. Analvsing these topics, and accord-
ing to the economic growth thearnes, the traditional determinant s are found tobe the labour, capital and technola-
v. However, knowledge is nowadays considered to be one af the factors af economic growth and development as
well. The aim of the European Union is to build a knowledge-based economy, and hence the increased role of
knowledge and new rechnologies. This paper analvzes the importance af knowledge as a factor af economic growth
and development, and analvzes the results of building a knowledge-based economy in the European countrics.

1. Introduction

Ecomomic development is a complex social process in
which every country tends to ensure a passage from the
lowwer 1o the higher phases of economic developement.
Economic developement is viewed as an indicator of
the relationships betwesn macroeoonomic agene gales
such as sodal produd, national income, employment,
accumulation,  investments, consumption, ete
Although no economic developement is possible with-
out econamic growth (there is no need for an inverse
relation, ie, the “economic growth is poesible to
achieve without an economic development®), it can be
confined only tothe growthin GDF and the per capita
national income, In addition to the above mentionsd el-
ements, the soonomic development can be expressed
by a set of structural and functional changes withing a
particular economy, as well as by a sucoession of other
eoonomic and non-economic fwtors, It is in this sense
that e conomic growth is defined as a multidmensional
process, The change in the overall sodal structure is
one of the basic components of economic growth and
together with economic growth itensures the growth of
both the GDP and the national income. Similarly, eco-
nomic development is necessanly orented towands
achieving certain goals that have to be brought into har-
mony beforehand, and can be sublimed into two most
important ones: the developemnt of the economic po-
tentials of the country and the improvement of the liv-
ing standard of its population. [9, p.306]

The modern economicscence insists on sustainable de-
velopment. The sustanable development & defined as
a development that ensures the satisfaction of the to-
day's penerations’ needs, however, without endanger-
ing the satisfacton of the needs of the future penera-
tions. Sustainable growth means an optimum balance
among the economic, the social, and the environmental

factors within an institutional framework. It is defined
a5 a long-term, comprehensive, and synerpe e prooess
permeating all aspeds (economic, social, aultural, eeo-
logical, and institutional) as well as all kevels of life (lo-
cal, regional, global). [15] The three basic pillars of sus-
tainable development are: a sustainable economic and
technological development, a sustainable development

of the society and the envirommental protection.

2. Knowledge as factor of economic growth
and development

There are numerous fctors of economic growth and de-
velopment of a country or a region. They may be classed
on the basis of various criteria and their impact can be
analysed in detail The most important factors are as fiol-
lovwes: natra ! conditions (siee of a country, geographical
position of a country, natural resources — ores, sail,
forests, ete., pollution of the nature, dimate, ete.); hu-
man resources and science (humanresources quality, hu-
man resources potential, factor — knmowledge, quantity
and quality of persomnel training nstitutions, develop-
ment level and efficiency of resarch operations, the de-
velopment level of the information sector of economy,
the extent to which information technologies are used,
the quality of scientific personnel, information as key
development resource, etc): production, technics and
technological change and fanovation (production strue
ture of eponomy, the overall production potential of the
country, the kvel of manufacturing technics, the techni-
cal and tec ical progress, the type of technical
progress, the rate of obsolescence - physical and eoo-
nommic depredation of technics, technological change
and innovation, accumulation and reproductive poten-
tial of economy, organization and methods of managing
economy, the level of infrastructure sophistication, ete.);
agricultural production (prevailing agraran relation-
shipe and their impact upon agricultural produdion, the

manadamant
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Figure 3: Input file in English



Ekonomija zasnovana na znanju - osnov ekonomskog rasta i razvoja
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Privredni razv of je veoma slofen druftveni proces. Odredivanje faktora koji utiéu na privredni rase i razvoj, kako
oni delufu, a¥to su pojedine privrede razvijenije od drugih, kao i zakto privrede imaju razlidite stope ekonom-
skag rasta predmet suizwlavanja mnogih studija. Pri analiziranju ove temarike, a prema teorijama ekonomskog
rasta, tradicionalne determinante su rad, kapiral i tehnologija. Medutim, danas se i manje smatra jednim od fak-
tora privrednog rasta i razveja. Cdj zemalje Evropske wnije je izpradnja ekonomije zasnovane na znanju, @
samim tim | povedana wloga manja i novih tehnologija. Ovaj rad analizira madaj znanja kao faktora ckonom-
skog rasta i razvoja i rezwltate izgradnje ekonomije msnovane na anjuw evropskim zemld jama.

1. Uvod

Frivredni razvoj je slofen drugtveni proces putem ko-
jee svaka zemlja ted ka prelasku iz nidih v vise faze
ekonomske raevijenost. Priviedni razvoj se rammatra
kao pokaratelj medusobnih odnosa makroskonom-
skib agregata kao Sto su druftveni proizvod, nacional-
ni dohodak, zaposlenost, akumulacija, investicije, po-
trodnja i sl Mada nema priveednog razvoja bez pri-
vrednog porasta (ne mora da postoji i obrouta relad-
ja, tj. mogud je “privredni rast bez privrednog razvo-
ja’), on se ne mode ograniéit samo na rast GDP-a i
nadonalnog dohotka po glavi stanovnika, Privredni
ragvoj se, sem pomenutih elemenata, izragava i kroz
dtay skup strukturnib 1 funkdonalnih promena u
okviru odredene ekonomije kao i nizom drugih eko-
nomskih i neekonomskih elemenata, U tom smislu se
priveedni rasvo] odreduje kao mulidimenzionalni
proces, Promena ukupne druftvene strukture je jed-
na od osnovnih komponent priviednog razvoja i za-
jedno za privrednim rastom obezbeduje rast GDP-a i
nadonalnog dohotka. Takode, privredni razvoj je nu-
ino usmeren ka realizaciji odredenih dljeva koje je
prethodno potrebnoe medusobno uskladitd, a koji se
mogl svesti na dva najvadnija: raevoj proizvodnih po-
tencijala zemlje i podizanje #Hvotnog standarda sta-
novnistva. |9, str. 306.)

Savremena ckonomska nauka insistira na odrEivom
razvoju ( sustainable development). Pod odriivim raz-
vojem se podramimeya samo onaj razvo] koji obezbe-
duje podmirenje potreba sadagnjih peneracija, ali bez
ugrofgavanja mogudosti zadovoljavanja potreba bu-
ducih generacija. Odrdivi rasvoj podrazumeva opi-
malno balansiranje izmedu ekonomskih, socjalnh i
faktora zagtite Hvolne sredine u institucionalnim okvi-
rima. On se definife kao dugorodan, sveobuhvatan i s-
nergetski proces, koji utide na sve aspekte fvota (eko-
nomski, sodjalni, kulturni, ekolodkii institucionalni) i

na svim nivoima (lokalnom, regionalnom 1 global-
nom). [15] Tri osnovna stuba odrdivog rasvoja su: odr-
#vi ekonomski i tehnologki razvoj, odriivi razvoj dro-
itva i zagtita Hvolne sredine.

2. Zmanje kao faktor ekonomskog rasta i razvoja

Mnogobrojni su faktori ekonomskog rasta i rasvoja
neke zemlje ili regiona. Oni se mogu raglanjavati na
asnov i ragicitih kriterijuma, a njihova dejstva detalj-
no analizirati. Najznaéajniji faktor su: prirodni uslo-
vi (velicina zemlje, peoprafkki polokaj zemlje, prirod-
no bogatstvo - rude, zemljiste, fume i sl., zagadenje
prirede, klima itd.);, stancvaiftve (demografske ka-
rakteristike, broj stanovnika, stopa prirasta stanovni-
itva, struktura stanovniftva po polu, wrastu, nadji i
aktivinost, oblid i stepen zaposlenost, stepen lidne i
zajednicke potroénje, nivo urbanizacije itd.); kadrovi
i nawka ( kvalitet ludskih resursa, potencijal struénih
kadrova, faktor - znanje, kvantitet 1 kvalitet ustanova
za obrazovanje struénih kadrova, razvijenost 1 efika-
snost naudno-istradivacke delatnosti, razvijenost in-
formacionog sektora privrede, nivo korifdenja infor-
macionih tehnologija, nive nauénih kadrova, infor-
macija kao kljuéni razvoind resurs itd.); prodzvodnja,
tehnika i tehnolofke promene { inovacije (proizvodna
struktura privrede, ukupan proizvodni potencijal ze-
mlje, nivo profzvodne tehnike, tehnicko-tebnologki
progres, vrsta tehnickog progresa, tempo zastareyva-
nja - fizidkeo i ekonomsko rabadenje tehnike, tehnolo-
Eke promene 1 inovacije, akumulaciona i reproduke-
ona sposobnost privrede, organizacija 1 metodi upra-
vljanja privredom, stepen rasvijenosti infrastruliure
itd); poljoprivredna proizvednja (postojed agrarni
odnos i njihov uticaj na poljoprivrednu projevoednju,
procesi promena U agrary itd.), druftveno-politicki
faktori (kulturno nasleds, istorijsko naslede, tradicije
u oblast priveede, metodi 1 institucije droftvenog
upravljanja, poliicki sistem, polodaj éoveka u dru-

managemeni
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Figure 4: Input file in Serbian
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C.5 hunalign’s output

hunalign’s output in text format is in Fig. 11 and hunalign’s output in readable html format is in Fig. 12

C.6 Gargantua’s output

Gargantua’s output in text format is in Fig. 13 and Gargantua’s output in readable html format is in Fig. 14

D Evaluation

It is possible to evaluate EXALP’s alignment if there is ground truth data available.
To run eval.py:
python eval.py manual_text.txt eval_text 80 > results.txt

e First argument is the manually aligned text
It should have the following format:
This sentence is in the source language.
This sentence is in the target language.

e Second argument is aligned text to be evaluated
It should have the same format as hunalign’s or Gargantua’s output

e Third argument is the threshold for Levenshtein distance, i.e. fuzzy string matching — 80 gives good results
e Final evaluation output are precision and recall measure
e Recall measures the number of sentences from the manual data that match the sentences from evaluated data

e Precision measures if the sentences are paired well

For additional details and code please consult the electronic appendix in

the USB attached.
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