Cross-Linguistic Processing of Emotion and Abstraction from English to Chinese

Josephine Kaminaga®, Jennie Wu*, Daniel Yeung®, & Simon Todd

Department of Linguistics

University of California, Santa Barbara *= Equal Contribution. Authors listed in alphabetical order.
Introduction Methods Results & Interpretations
Emotionality and abstraction, and their impact on language .« The autoencoder translates an English word to 1ts Mandarin Chinese equivalent. - The better translation performance for concrete
processing, have long been mmportant topics of analysis in  « The model uses Tencent AI Lab’s pretrained English and Chinese embeddings to learn a and emotional words parallels the ones of previous
psycholinguistics. However, most studies have yielded mixed results on semantic space mapping between the two languages. literature regarding human participants [5].
the effects of emotionality/abstraction on cross-linguistic tasks. To  « We utilized relative embeddings to reduce the variability of our latent spaces [4]. « The result suggests that what facilitates the
clarify this relationship between translation, emotionality, and « Model outputs were compared against our sets of dictionary-validated “correct” processing of emotional and concrete words 1n
abstraction, we used a neural network to model a simultaneous translations to determine successful outputs. humans 1s encoded in the context of the words' use.
bilingual mapping within an English-Mandarin semantic space. Zh-zh Autoencoder En-2h Encoder Decoder - Despite low translation accuracy, the model
Research Questions and Hypotheses RO N o e s Spoce . Decoter__, outputs words that were highly related to the target
. . . - st (o) (2 (o) D N s e [ / translations, 1ndicating the model’s success 1n
« Does higher emotionality and/or concreteness facilitate word x el 7z | | | - -
. 0.185 i 4 1
processing? OO0 (OO “‘W*“}V%‘%’i _ eafmng an ?pprommate mapping between the
. . g () () e () o (S SI W || vt lexical semantic spaces.
. Are the advantages/disadvantages of these measures conveyed in OO0 @) _ warae N LN R L, Mandan
Y Y IO T I e - When the model’s outputs differ greatly in
words encoded in the contexts they are used? NS U %/I/A\‘/‘ : “%)\\\\ s ey Aty
() @ () 7 N emotionality from their input word, it could

Dimension

« What does word translatability by emotionality and abstraction

Chinese Vocabulary g

indicate that cultural factors strongly influence the

1imply about the structure of semantic spaces cross-linguistically?

Dat > cross-linguistic mapping of language (e.g. bashful
Figure 2: Model Architecture being related to Chinese words that comment on
Results attractiveness like “Sexy”).
translation equivalents were obtained. c o, yo
i i i Limitations
Word Class Emotion Class Size Translation Accuracy Example

« 38,000 pairs of English words and corresponding Chinese

Data Acquisition Data Preprocessin Data Splitin Embedding Filterin o e, e .
: P T B Emotional 195  14.36% orave, sweet . Our definition of correctness was overly strict:
i el ot Concrete Non-Emotional 684 8.48% 1 incoat SUTE? 29 : . L
Cororde | Conersle - Concse P on-Emotiona 40670 scallion, raincoa restricting “correct” outputs to lists of dictionary-
camrc ghRn, Emotional 299 5.69% improve, depressed validated translation counterparts to given input
Golden Set Abstract %‘ﬂﬁ:ﬁcﬁ Abstract 8 ? 80%06‘” 8 ° AbStraCt .
f— Enoton Lo | EftxcAat | one 2% 0, 0 Non-Emotional 536 4.66% control, overall -
f B f words. Instead, the metric could be more nuanced,
ecpicT A T o R i R . : Emotional 42  4.76% committed, botherin . 1
T | o | Vi o - @ Unknown Abstraction . ’ - 5 such as measures of semantic distance from a target
MUSE o Non-Emotional 914 3.39% biking, roadbed
. . te Other. er acronyms. OUtpUt.
craped usin e e ssigned 8:1:1 Ratio of each Word Type . .
= gnglish L%;ij(':lolr?YN Concretenes[?’a2n’d3]Emot|onallty 'l;‘o T?ai n(ijng,1vlll:::iattionfe\n d ?egi ngd-SrZ:)s Reduced Embedding Dataset Size Table 1: MOdel Performance P 1 . . 1 . . d ff . 1 1 f
m; 1 (above): Data Pinel; | | : | | « Polysemy 1s a major limitation, as differing levels o
Cantaloupe T 18UTre (above): Data Pipelime . . « The focus 1s on analyzing the model’s relative performance across these word categories . . . . .
o , , , emotionality and abstraction 1n the different
] ey, | « Significant difference 1n translation accuracy: concrete vs. abstract (p < 0.001), concrete .
‘] . 5 e meanings of polysemous words can lower accuracy.

| T T e A M Ty IR vs. unknown (p < 0.001), and emotional vs. nonemotional (p < 0.005). .. .
: W Bael e Gt - b B o Rt Gade” , o , o « The model utilized only one hidden Ilayer,
S TR 5 b o e ey I IR A L oy  Despite task difficulty, the model achieved an F1 score of 0.004 on the test set, which 1s

. A R IR LR Jriot m e b 0 v e ; , o restricting the amount of complex information i1t
0- A ) . 1 & R 58 ’
5 3n I Gihe e e LS j A v N el e j 40% of 1ts tramning F1 score (0.01). 1
) . )e ¢ -
=27 °s o '. * o, ot ° D) 4 e ot ‘ T - . ‘s *c J Composition of English Relative Embeddings Can ea’rn ¢
'0. @ e .: v > ¢ z ". . ® % ": T o v .( Conrete Em i En | h | I |
- ) - L & \ ) o e o . A ® Concrete Emotional g IS Va ence Arousa Ratlng
-4 o . .. . b ¢ 7 [ R . .. »'. . e . Concrete Non -Emotional
o - ) X a o - > Y ® Abstract Emotional.
-  ® ,' X ) « ¢’ g ) o Concrete Emotional 2 % s o « ‘e’ ‘ . ‘ g —y——— :.22 tttttttt -Emotional . ACknOWledgement
-0 o ¢ 9 ¢ for e ) Concrete Non-Emotional 1 ° ,' a 3‘: ¢ » Dy ) Concrete Non-Emotional piosphert pmart @ Example Trans lation 7 o
® g%, s 2 " ® Abstract Emotional oy o @ " ® Abstract Emotional A yrafisport * ?rt::srlation *
-8 - ) . Abstract Non-Emotional . w - Abstract Non-Emotional 4l x A | l""x"“ speretion \ onecmess ’ o o . * o .
—_— S —— RERRDE : i : L S We would like to thank Mary Bucholtz and the
-7.5 -5.0 -2.5 0.0 2.5 5.0 7.5 -7.5 -5.0 -2.5 0.0 2.5 5.0 7.5 x * ! x x o % a N o o
Dim_1 Dim 1 L . * . . . ) ‘
° 1 . - “f, i¢ » < % E,f:-,ﬁ'g‘-f}'%édt ’f‘x "‘._ o . . : «® ° ° .
Flglll‘e 4 (abOVe and be‘.OW). Error AnaIYSIS o o e " B st fyerr O ¢ 6 et e : K . LING 193 thGSIS seminar Class for thelr Support!
| T st i £ e L ehungry ' )
’ ij__A certificate " X . ® dPegopniia ) .. a e .. a o® |augl‘nter
x ® " ® . o - o w * o .
. gy F o e P R LA A T Funded bv UCSB URCA G FR-2023-918
et : ' ’ - HE, . T e TP PR I s p———dnmeatane unded by rant FR- -
" . vegpitloupe ®ddie % Mapagate VI > x gorture R N o ®* ¢ % ¢ . & ¥ o o’
. ) . < o ) " % % KX B : x - s X x o— -: I P ® . oo, 4 . - ® a8
30 o “« . ‘ - . . - 4 : i v N ' . . (g' N ~ Xb *\* X ';;;O - ecl [ ) T‘ S giipher coitus™ ki x“‘ pEr ol * § o 2 ..‘ X o * o’ . » 4. 2 @& o® 0: 0 * Il o
. @ L - of o« '® e, """ . ) Y o . — = - x “ Tix o x MY=H P . . * - l.. .o o o‘.o. o: +* ...: e e * !
A . . » &3 X - x * X  Zvealt X g o o o, °® o9 qbasbﬁﬂ

o o ?
o 0. ® o ©
o
. 9 » - - [ - _ AW e ® o . x o ” o a e~ = - ®
- ; - L B o % HE8 ® nadle 4 P x pe ) = 2 » . o ® y o
’ : ¢ o . = "R : x spaq x theat#ah<l x x s = *" ¢ @ % b ©
® "2 0am > e, ol % 4 > o' .8 %% @ Ml’“’ y SR o . > - &ouquet coarse x @'pheava ¢ 3 . o TN o, SR T e e 2t sy o
& a .. a » a : e, ® . o* o » & s S - > o ) a s > - 2 2 s e ) * ¢ } @urmo ® o P " .‘ 4: . ;. ... > .. o ..:i e ..\ o ® a
: K ‘ * L0 § e L . 2 SR AEEEY @ " oF X% %" * x a8 o O g% Yo 280t " % e ® e @ .
- - - x x x x e e ¥ B
2 5 . - S - . c s P . y . . Kl y s - 'S 3 x grgasine hUn(ﬂ'y patl ey 2 ™ liz X xeclay e ¢ 0P 00 Ny ,0 o o
. . e . = =5 .8 e = . ® - ) ',,5)? . - i bag 0 Vs x syn € x [ a0 % - e o ® o®e o ToPe o o @
) o &R : . . R s @ . « ™ Y Lo L ol awide x x x X X x x 4 it an a e & o t I =
L9 2@ - ol % iy o - & Aot il o8 8= wehisel v x X % x o o 4000 o F6 "o o Calitalbupe
» T o IS " A d @ & 2 2 “1!" ® o ﬂ o v A s ° } % x - x 3 b 5 x xx - % y‘ e ® o .l LYY . v - ‘.. - - ... o ® @
- A L P : e _° - % o8 . Yue 25 x » 2 . - C ®alape o b Ak it X farmem x ¥ % o o ® N e, 0o &) sl tge o ® gveY, S e
d g 20 _ ) ® - T o 2 > » . . o um 25 - ‘ ‘{'R'h‘r‘hv " x % x % s . B o ® P SN e ¢ @ % = ® 9 ®
' © ’ o - -5 L s N O m s B} x ¢ o = € g, 0 9 o ate® =
- ¢ 9 = T 24, e 2 El ’ ¥ B & b Y . = weavir x x x »x Nt n ® o0 *" ® (I - °
- o o v'e L® e e ? - L) ) 2 Ve “ - 1 . x.gm ® extinguished x x X‘ (=) e e .)‘ “ald & B ... " o ® 5 = .. )
) » . e y  eib N . s . . - TN X ¥ } ; -2 1 o x x % . ®9 o ¢ o g et E = e o ' T
p o - o Y » * s i ) gl aboor rmoiat x u s ® * @ o o off L]0 S05,.4 e
AR " Pl wRf BTN - : & x K * x * o " O eo e o o*
. . - "o I3 . B s eeé ® - X x e rn o s P o o E o
- . ® v S
a X Il
. ¢ o > x ‘4 3 ¢ «®
= » - - .
- . ® o @
- e L @
. . - * N ®_@ .

g0 A % m % s 2 ¥ S ' o dEE o 1] Brysbaert et al., 2014
- S T Tranl L e B TR Yol 2] Zupan et al., 2023; Mohammad and Turney, 2013
. . - : . é’élgpltgpl 3 Warriner et al., 2013
. o - - 21 L ot 4] Moschella et al., 2022
N oer e e R B S : : ‘ ’ Yo ! : 5] Guasch and Ferré, 2021; Ferré et al., 2017
-3 -2 RV 2 3 -3 -2 L0 2 3 Figure 3: Embedding Spaces



