UNIVERZITA
KONSTANTINA FAKULTA
FILOZOFA PRIRODNYCH VIED
VNITRE A INFORMATIKY

Natural language processing methods

INTRODUCTION

Natural language processing is a challenging topic in computer

science due to diversity and heterogeneity of human language.

This is because computers have problem to interpret

information conveyed through natural languages.

OBJECTIVE

The goal of our work was to use natural language processing

methods to compare the quality of machine and human translation

with regard to lexical diversity and density, as well as a deeper

understanding and analysis of issues in this area.

METHODOLOGY

n this study we focus on English to Slovak translations and we

nave decided to specitically examine lexical diversity in human

translations in comparison to machine translation. Lower lexica

diversity in machine translation would suggest a less varied anc
"creative” output with a smaller set of translation equivalents

than suggested by human translator. We used several

techniques to analyze the translations, including tagging,

stemming and contextual ratio analysis. To perform these

analyses, we used Python programming language and various
ibraries including Pandas, NLTK, LexicalRichness and Stanza.
To measure lexical diversity we used metrics shown in Table 1.
To measure lexical density we used metrics shown in Table 2.
To statistically verify the difference in variability between the
two types of translations, we used F-tests. By conducting t-test,

Table 1

lexical diversity

F-fest t-fest

Metrics P Metrics P

TTR 0.481887 TTR 0.416447
STTR 0.536140 STTR 0.377009
GTTR 0.536140 GTTR 0.377009
CTIR 0.536140 CTIR 0.377009
voc-D 0.6960/3 voc-D 0.088787
HD-D 0.186911 HD-D 0.102401
MTLD 0.862756 MTLD 0.101205
Maas 0.509146 Maas 0.721901
Hapax count 0.423931 Hapax count 0.570800
Simpsons index  0.033605 Simpsons index  0.000128

RESULTS / FINDINGS

The results for lexical diversity of human and machine translations show that
there was statistically significant difference in results, indicating of greater
exical diversity in human translation for Simpsons index metrics. The values

HD-D, MTLD, and voc-D metrics, where the p-value ranged from 0.102460

to 0.08, indicating a large ditterence in results, but still not statistically

signiticant. However, we should consider the fact that there is a high

probability that with these metrics the difference would turned out to be

statistically significant it we had a larger dataset. Overall, the results imply
that human translations possess a higher level ot lexical diversity compared
to machine translations, potentially retlecting the creativity and
adaptability of human translators in capturing the nuances of the source

text.

CONCLUSION
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Table 2

lexical density

F-test f-test
Metrics P Metrics P
Nouns / word 0.443733 Nouns / word count 0.302535
count
Verbs / word 0.577720 Verbs /word count  0.253032
count
Adjectives / word 0318018 Adjectives / word 0.034305
count count
Adverbs / word 0070974 Adverbs /word 0.859408
count count

RESULTS / FINDINGS

We measured the lexical density of translations using the ratios of contextual
words such as nouns, adjectives, adverbs and verbs to all words. Statistically
significant differences were not contfirmed for the metrics: ratio of nouns to
all words, ratio of verbs to all words, ratio of adverbs to all words, and ratio
of contextual words to all words. The p values were within 0.25 for the above
metrics. Statistically signiticant ditferences were observed using a t-test for
the metric of the ratio of adjectives to all words, where the p value was
0.036. We did not detect ditferences in variability using the F-test for the

metrics mentioned above. The overall results for lexical density showed that a

higher number of adjectives were used in the human translation than in the
machine translation, which may indicate that the human translation tries to
provide a more detailed and descriptive text compared to the machine
translation. Our results suggest that there may be some ditterences in the
lexical density of human and machine translations in terms of the proportion
of adjectives, but the ditfferences in nouns, verbs and adverbs are not

statistically significant
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we determined if the observed difference in lexical diversity and The introduction of machine translation has marked significant progress in natural language processing. However, the quality of machine translation in

lexical density between human translations and machine comparison to human translation remains a subject of ongoing debate. This study aimed to compare the quality of machine and human translation in

translation is statistically significant. terms of lexical diversity and density using NLP methods. The results indicate a statistically signiticant difference in lexical diversity between human and

machine translations, particularly for the Simpson's index metric. The metrics HD-D, MTLD, and voc-D exhibited larger ditterences, but the statistical
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