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Abstract:

great significance to evaluate the token imbalance degree of NMT corpus to improve the quality of corpus and translation ef-

Token imbalance is a common phenomenon in the corpus of Neural Machine Translation (NMT). It is of

fect. Aiming at the defects and deficiencies in the algorithm and word segmentation scope of the existing studies on the
measurement of the token imbalance degree, this paper proposes the Dispersion of Token Distribution (DTD) algorithm to
calculate the token imbalance degree, expands the word segmentation scope, and evaluates the corpus from three granulari-
ty: character, subword and word. The experimental results show that the accuracy, validity and robustness of the proposed
algorithm are greatly improved compared with previous studies. There are great differences in the token imbalance degree
of corpora under different word segmentation granularity, in which character granularity has the highest token imbalance de-

gree, followed by subword granularity, and word granularity has the smallest.

Key words: neural machine translation; corpus; word segmentation; granularity; token imbalance degree
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FEARI G a1 23 RTE R BB AT AN i 3R 2%
R AP — S P A0 1) P RIS o B n, X TR E AL,
)53 1R) SR S HE THICHIIR] “taller” F1“ cheaper” B9 15
B EN A5 55 — A ABIA] “ desk ™ AH XS AT A AR 4
FEREAIG, YR T INAS 2, BRSO g T 22, (H2
TR o3 IR AR BT IR G o iR A AL S R . IR
B KAB T 7, 38 2 18] 9% 43 1), 1R) 6 ARk 1 TEAT
H 20 40%-60% , 3% 7R A& 5 BHEE AR EAR K Lo 491 1Y)
RAEAT , F 10 G 5318 7] LURE X — Lo B % 2. 5% LA
o Al ] 13 /N LRI A Y LA
AR/ T, B A3 AR AT E AT 1) B ERIOR 2332 3
S (AR R PERE 1 B4R T

5 DTDHEEWIE

AR S I M AN A NMT A5 A B AR 1
S B iE DTD 5875 22/ TR B A7 AN YA B J T
HYHERRYE o T8 RT3 3 s AR A S 0L G AR
ERF A, T B NMT R 2 B i 35 15
it JIT AT A AN ST A8 114 32 AN TR 52 2 R 36 £ O U
Ao T, FANTHEH TRS(Token Rarity of Sentence ) 5.7
R RIE A RTE AT M AR B A (6) PR .
Horp 1 R3] F BRI, p, R A TR TR BHE
HR AR R TRS 38006 X0 U Rl A i AT HE Y, L
TRS {E f/)N 89 10% 140 # it P 4R, AR L 38 )1 2k

&6 Hikp.D.F,, FDTDE=FIFHRE LHIZITRE(s)

TR P D Fose DTD
News-Commentary-v10 0.016 0.300 1.24e-05 0.062
Common Crawl corpus 0.156 1.625 1.16e-05 0.344
News-Commentary-v16 0.016 0.219 8.50e-06 0.031
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f9 NMT BORGEAT B, OF 1 H58 Bleu 159730 BHig b, 2%
FHASTR] 2335 J7 35 Ak BRTE A 28 IR T A% S - 487 B8 K
Bleu 13734

1 l
TRS= 7;;),.#(6)

2 16 398 B News-Commentary-v16 i} DE-EN , FR-EN
I RU-EN =AFATHRVEME MU dE . JF B, =A4-F
T3 BHE Y e 25 EN VRS B AR iRk 2 RLSRE S A [A) 1 5
XTSI 45 = A 5o o AR XTI TE R R E A iR
HEAT AL RS , X 73 0 AT A7 9 iR G R iR)
PRy 4yraa), IR S AR R B DTD R, &5 SR i 7 frs o
NMT #5 B & £ Facebook & Afi ) Fairseq 1 4 5 A 4244,
Adam 1E Jy P A6 &% , I 25 19 A OC 2 B0 B8 < adam-
betas = (0.9, 0.98) . clip-norm = 0. 1. 1r = 0. 0001, Ir-
scheduler = inverse_sqrt,weight-decay = 0. 0001 ,min-Ir =
1e-09 . dropout = 0. 1, warmup-init-Ir = 1e-07 . warmup-
updates = 4000, criterion = label_smoothed_cross_en-
tropy . label-smoothing = 0. 1, NMT £ BY £ = Fj 43 {5) i
BE B0 = A A7 0 R I 25 58 iU L 8 Moses 1
multi-bleu 71 AR 7 M AL T BHIFE25 2 19 Bleu 204K,
GERMNFE B FTIR o 1T AT G B2 SR e i 1] 20
T B N 58, O 1 T (X b, TR 2R 11 9% 1) B Pe 4%
RV AT 5 FFHEAT Bleu 23503158
%7 News—Commentary—v16 I = FITER EAE =M RKE L

K DTD &

FhERE | T T %
DE-EN 6.16e5 5.23e3 2.90e3
FR-EN 5.86e5 4.97e3 2.79¢3
RU-EN 5.70e5 4.70e3 2.66e3

%8 News—Commentary—v16 I =N FATIERIEE=F S IFMNE L

# Bleu 34>
SEATIEARL R TR ERLE? GES
DE-EN 67.67 68.70 70.81
FR-EN 64.72 67.26 67.55
RU-EN 60.92 61.51 63.53

Bk DTD W ERDELE =Fhor ik B RTERT A
SEA7 B HLAEE N « AR > TR > TRDRLE , ks 8
78 =R ERLEE IR NMT AE5YRH B (Y Bleu 7543 H.
A VLT B TR < TR <PRDREE . 33 id B Xt
TR R, 20 1RDRL BE AN [R] s, 18 470 AN - 4l B bl
TRAREAT B BH I RO 22 |, IR IE T DTD B3k £ R i
A TR A AN A 1 A B

6 it

AT T — PR 505 AL NMT TR Y
AT A5 52, IR 2 20 W A [RIEREEAE 74 |

T i) SRR b AT AN A IS O . AR SO Tk
] DAMERE N -

(1) DTD 5L DA S B F AN T4 B iRk
FEAERA B AT R50CPE S 4 T TR b 2 T A B R A A
KT I H, 5255 25 RAE ] 23 im] A B2 1] 1) 22 5 58
BT e 9 s o

(2) 4 43 15 35 [ A LA A F 5 04 F i) s B2 9 Jie )
NMT & A = Fh o ki B ——4F . F 1 finl, Jf &
AR R TR AN B e K, iRk R 22, AR
FEfR /N

(3)#£47 DE \EN . FR .RU PR iEF WXT FL 325, &
BT X VO AN E T AR AT O T R L i R A 2
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