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General motivation

. . . . decade tokens lemmata sentences
e Language change in the domain of science, focusing on IR 0T 1056

the Late Modern English period (17-19th century). Royal Society Corpus (RSC): 1670-79 831190 687285 17,957

1700-09 780,721 615,770 23,338

publications Philosophical 1710-19 489857 383186 17510
1750-59 1,179,112 919,169 34,162

Transactions of the Royal Society 106 9me2 73498 27,506
1770-79 1,501,388 1,146,489 41,412

of London 1665-1869 (ca. 32 1800-09 1615564 1298978 45666

: : : 1810-19 1446900 1136581 42,998
e Diachronic word embeddings: million tokens). 1850-59 4610380 3585299 146,085

. . . 1860-60 5,889,353 4474432 202,488
O Clustering and visualization total 31,952,725 24866457 966,469

e Scientific style trends: decrease of entropy, increase of
information density, specialization.

o Comparison with corpus based relative entropy
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The semantic space expands over time. T 1l0 17e0 1sio ko 750 1760 1st0 1560
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velocities. Function words Decade Affinity Propagation (AP) DBSCAN Minibatch KMeans
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d ) t t 1660  Extending, reaching, proceeding.  Abounding, according, adding. Detaching, wetting, squeezing.
e 7o 760 T inGo on g row d p art. Crying, coughing, sweating. Whiting, widening, willing. Verifying, deciding, transferring.
Shading, scattering, tracing. Playing, retiring, accumulating.
0775 |- ourer distance of 100 most frequent words 1760 Pricking, stimulating, snapping.  Abating, abounding, abstracting. Arranging, attaching, immersing.
uter distance of 100 randomly selected words ' . ' ' . . . .
0750 | ——- outer distance of 100 low frequence words g ] Following, lowing, preceding. Lessening. Arranging, studving, illustrating.
— inner distance of 100 most frequent words ’ \ . . . . . . . ‘ . . v \
25| v o7 N | Sl e ] Informing, troubling, acquainting, _ Deducting, subtracting, weighing, _ _nteriacing, arranging, transforming,
E ~~—T" 170 1 1860  Nourishing, binding, imbibing. Abounding, absorbing, abstracting.  Determining, establishing, studying.
3 \ Snapping, widening, pricking. Integrating, introducing, putting. Fassing, extending, running.
706754 VM ___- - e vl ] p . \ . . \ T . . \
A - R / s Stimulating, promoting, biting. Arching, running, sweeping. Purifying, agitating, warming.
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Functional and lexical side pull in different directions Kullback-Leibler Divergence to find which grammatical classes

imbuing crowding are distinctive of later periods for each group of verbs.
. . imbuing crowding filling
immersing . imbuin POS ngram class relative entropy (KLD) example
crowding . a filling 9 . Academic verbs
packing salurating saluratin packing SENT.IN.VVG Gerund 0.0620 . In examining the laws
. catino . i VVN.IN.VVG Gerund 0.0587  the formulae employed in finding these logarithms
saturaling <msp s immersing packing immersing NN.IN.VVG Gerund 0.0492  Potasse for the purpose of ascertaining whether
IN.RB.VVG Gerund 0.0183  opportunity of sufficiently investigating the errors
SENT.RB.VVG Gerund 0.0110 . Hence considering an equation
exalt exalt Motion verbs
exalt glorify ) JINN.VVG Participle 0.0412  the smaller extremity lying in contact with
magnificd quup glorify glorify (..VVG Participle 0.0370  the tangential force (F), forming two equal
JINNS.VVG Participle 0.0362  refracting the visual rays passing thorough them
. magnified : acclaim IN.NNS.VVG Participle 0.0327  dark cloud of ashes falling from the volcano
acclaim acclaim SENT.IN.VVG Gerund 0.0270 . After passing the central layer
. Change-of-state verbs
amplified amplified VVN.IN.VVG Gerund 0.1116  more strongly magnetized by placing them
. . SENT.IN.VVG Gerund 0.0630 . By heating it to above the boiling
amplified aggrandized magnified VVZ.IN.VVG Gerund 0.0590 crystallizes on cooling
aggrandized NN.,.VVG Participle 0.0254  a deep oblique fold , penetrating from the inner side
aggrandized JJNN.VVG Participle 0.0235  the chylo-aqueous fluid filling the ciliated
IN: preposition, JJ: adjective, NN(S): common noun (pl.), RB: adverb, SENT: full stop, VVG: ing-form, VVN: participle,
1670 1760 1860 VVZ: present tense

Conclusions

® The semantic spaces of the RSC are expanding (due to an increasing lexical specialization?) [SoMESEIGERAFRI
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