An Awkward Disparity
between BLEU / RIBES and
Human Judgment in MT
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Introduction

* There’s always a bone to pick on MT

evaluation metrics (Babych and Hartley, 2004; Callison-
Burch et al. 2006; Smith et al. 2014; Graham et al. 2015)

Hypothesis 1:
Appeared calm when he was taken to the American plane , which will to

Miami, Florida . Almost Same

Hypothesis 2: BLEU?!
which will he was , when taken Appeared calm to the American plane to
Miami , Florida .

Reference:
Orejuela appeared calm as he was led to the American plane which will take
him to Miami , Florida .



Introduction

e “Conventional” wisdom:

— lower BLEU not necessarily worse translation
(Callison-Burch et al. 2006)

— higher BLEU = better translation

(Callison-Burch et al. 2006; Nakazawa et al., 2014;
Cettolo et al., 2014; Bojar et al., 2015)
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Introduction

e “Conventional” wisdom:

— lower BLEU not necessarily worse translation
(Callison-Burch et al. 2006)

— higher BLEU = better translation

(Callison-Burch et al. 2006; Nakazawa et al. 2014;
Cettolo et al. 2014; Bojar et al. 2015)

But is higher BLEU = better translation true?



BLEU
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hypothesis is too long appears in hypothesis and reference



BLEU (in practice)

BLEU = BP x (plpzpam)lm

1 if ¢ =T ZHEE" anj:'mne.'-" (--"”'”mrmnfr'.";-r'rfL'r",‘-rﬂ'ﬂ“'r:l

— Pn = - .
BP o e F . " ZHF{" Z:.!f;rmm:."" ("{“"”T"!“".‘:)”'ﬂ”'r:l

Penalize if the length of the Count the proportion of n-grams that
hypothesis is too long appears in hypothesis and reference



BLEU

Source:

o] & 3+ 222 1k3] 5} 7] 9 | A = }[}[}S%
G]Al—ﬁl E}‘:ﬁ ]H]—El "”"_I‘E]‘

Hypothesis:

X)L FHZERIETALHICIE. K
0. 005%LIEEEFTEZ &l £ Ly,
Baseline:

DO XIRTEHZRET Z2 201
. #h®h {} 005%MEERT
L ZEhtfE L)

Reference:
COXILEHZRIEI TS -HICIE. Ko

0. 005
\a,

W EEHE3I B e XL

Hypothesis Baseline

P,:90.0 P,:84.2
P,:78.9 P,:66.7
P;:66.7 P;:4/.1
P,:52.9 P,:25.0
BP:0.905 BP:0.854

BLEU: 64.03 BLEU: 43.29
HUMAN: -5 HUMAN:O



RIBES

Source:
TS 8(DSC) = 89.9C; TZ A 3HDSC) = 72°C(
5/ 2 ADSC 2=4) .

Hypothesis:
Tmelt (DSC) =72T (5C/ /%
TDSCHIE (DSC) =89. 9 fif(LNE
(T) .

Baseline:

Tk (DSC) =8 9. 9T ; THig1L
(DSC) =72C (5C/TDhSCH
) .

Reference:

Tmelt (DSC) =8
vst (DSC) =72TC
CZHAWTHIE) .

9. 9C:;Tcr
(5C/7nTDhS

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Tcryst (DSC) =7 °C
(measured using DSC at 5 °C / min)

Hypothesis Baseline

RIBES: 94.04 RIBES: 86.33
BLEU: 53.3 BLEU: 58.8
HUMAN: -5 HUMAN:O



System Level HUMAN

T2 -§(DSC) = 89.9C; TZ A 3H(DSC) = 72°C(
5C/ o ADSC 2= 4) .

Hypothesis:
Tmelt (DSC) =72T (5C/ /%
TDSCHIE (DSC) =89. 9 fif(LNE
(T) .

Baseline:
Tk (DSC) =8 9. 9T ; THig1L
(DSC) =72C (5C/%TDSCTHl Hyp < Base
T) .

R\\\\ :()<:5
Reference:
Tmelt (DSC) =89. 9C :Tcr s,
5L (DSC) =7 2C (5C/hThS =-1 HUMAN
CZHWTHIE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Tcryst (DSC) =7 °C
(measured using DSC at 5 °C / min) 10



System Level HUMAN

£ 8(DSC) = 89.9°C: TZ AZHDSC) = 72°C(
Scwfﬂﬂnmch: A |

Hypothesis:
Tmel t (DSC) =7 2T th/ﬁT
TDSCHIE (DSC) =89. 9 #isufb/E

T Hyp > Base

Baseline:
Tieh (DSC) =89. 9C ; TaasL —3>2
(DSC) =72C (5C/ DS CThH

) . «— 2 ¥ =+1 HUMAN

Reference:

Tmelt (DSC) =869, 9C,;Tcr
vst (DSC) =72C (5C/5TDS
CZHWTHIE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Teryst (DSC) =7 °C
(measured using DSC at 5 °C / min) 11



System Level HUMAN

Source:
T8 §(DSC) = 89.9C; TZ A 3HDSC) = 72C(
5C/ 2o ADSC 2= 4).

Hypothesis: /

Tmelt (DSC) =72TC (5C/ %
TDSCHZE (DSC) =89. 9 ik L
(T)

Hyp == Base

Baseline:
Tiaeh (DSC) =8 9. 9C ; THimib
(DSC) =72C (5C/ 4srTcDhSCTHl
E) €
Reference:

Tmelt (DSC) =89. 9C . :Tcr
vyvst (DSC) =72C (5C/ DS
CZHWTHE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Teryst (DSC) =7 °C
(measured using DSC at 5 °C / min)

%% =+0 HUMAN



Segment Level HUMAN

2 8(DSC) = 89.9C; TZ A 3ZHDSC) = 72°C(
Scrfﬂﬂumch: ).

Hypothesis:
Tmel t (DSC) =7 2T th/ﬁT
TDSCHIE (DSC) =89. 9 #isufLre

(T) .
Baseline: #Hyp e #Base
Tieh (DSC) =89. 9C ; TaasL -
(DSC) =72C (5C/ 4srTcDhSCTHl _3-2
). < 2

=+1 HUMAN
Reference:

Tmelt (DSC) =89. 9C . :Tcr
vyvst (DSC) =72C (5C/ DS
CZHWTHIE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Teryst (DSC) =7 °C
(measured using DSC at 5 °C / min)



Segment Level HUMAN

T -§(DSC) = 89.9C; TZ A 3H(DSC) = 72°C(
5C/ Eo| ADSC 2= 4) .

Hypothesis: /

Tmelt (DSC) =72C (5C /4
TDSCHE (DSC) =89. 95N
(T .

#Hyp - #Base

Baseline:

T (DSC) =89, 9C 5 THEIL -
(DSC) =72C (5C/ 4srTcDhSCTHl = 2 -2
E) . < 24 0
Reference:

Tmelt (DSC) =89. 9C . :Tcr
vyvst (DSC) =72C (5C/ DS
CZHWTHE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Teryst (DSC) =7 °C
(measured using DSC at 5 °C / min)



Segment Level HUMAN

T2 -§(DSC) = 89.9C; TZ A 3H(DSC) = 72°C(
5C/ o ADSC 2= 4) .

Hypothesis:
Tmelt (DSC) =72T (5C/ /%
TDSCHIE (DSC) =89. 9 fif(LNE
(T) .

Baseline:

T%E (DSC) =8 9. 0C : THEEL .

Det) =7 90 (ST A eDSCnn #Hyp - #Base
B \ =0-5

Ref :

Tmoelt (DSC) =80. 0C:Tcr = -5 HUMAN
vst (DSC) =72C (5C/ DS

CZHWTHIE) .

Source/Reference English Gloss:
Tmelt (DSC) =8 9. 9 °C; Tcryst (DSC) =7 °C
(measured using DSC at 5 °C / min)



Experiment Setup
(Our WAT Submission)

Parameters Organizers Ours
Input document length 40 80
Korean tokenizer MeCab KoNLPy
Japanese tokenizer Juman MeCab
LM n-gram order S S
Distortion limit 0 20
Quantized & binarized LM no yes
devtest .txt in LM no yes
Binarized phrase tables no yes

MERT runs 1 2



Results
(Our WAT Submission)

Systems RIBES BLEU HUMAN
Organizers’

PBMT baseline 94.13 69.22 0.0
Our replica

baseline 94.29 70.23 +3.50

Ours (MERT 1)  95.03 | 84.26 i
Ours (MERT2) 95.15 | 8523  -17.75

+15 BLEU ->-17.75 HUMAN !!!
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Results
(Our WAT Submission)

Systems RIBES BLEU HUMAN
Organizers’

PBMT baseline 94.13 69.22 0.0
Our replica

baseline 94.29 70.23 +3.50

Ours (MERT 1)  95.03 | 84.26 i
Ours (MERT2) 95.15 | 8523  -17.75

higher BLEU = better translation is
not always true.



Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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An interactive graph can be found hev€: https://plot.ly/171/~alvations/
(Hint: click on the bubbles here on the interactive graph
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https://plot.ly/171/~alvations/
https://plot.ly/171/~alvations/

in Segment level RIBES (Hypothesis - Baseline RIBES)

Difference

Segment level Meta-Evaluation
(+ve HUMAN)

Higher BLEU =
Better translation
(with 1-5 HUMAN)

Difference in Segment level BLEU (Hypothesis - Baseline BLEU)
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- Baseline RIBES)

| RIBES (Hypothesis

in Segment leve

Difference

Segment level Meta-Evaluation
(+ve HUMAN)

Mostly, very good
translation (4-5 HUMAN)
don’t go beyond +30
BLEU from baseline

Difference in Segment level BLEU (Hypothesis - Baseline BLEU)
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in Segment level RIBES (Hypothesis - Baseline RIBES)

Difference

20—

Segment level Meta-Evaluation
(+ve HUMAN)

Occasionally, lower BLEU is
better translation but still in
the range of 1-3 HUMAN score

0. ) Pheg

Difference in Segment level BLEU (Hypothesis - Baseline BLEU)



in Segment level RIBES (Hypothesis - Baseline RIBES)

Difference

Segment level Meta-Evaluation
(+ve HUMAN)

There are some cases
where >+30 BLEU is as
good as the baseline
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Difference in Segment level BLEU (Hypothesis - Baseline BLEU)



in Segment level RIBES (Hypothesis - Baseline RIBES)

Difference

Segment level Meta-Evaluation
(+ve HUMAN)

Sometimes, there are
translations with >+50 BLEU
with low HUMAN scores.

b o o -

Difference in Segment level BLEU (Hypothesis - Baseline BLEU)



Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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worse translations
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Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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It’s more prominent here since there are many
more instances of +BLEU with 0 HUMAN score
than negative HUMAN score
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Baseline RIBES)

in Segment |level RIBES (Hypothesis -

Difference

Segment level Meta-Evaluation
(-ve HUMAN)

There are +0 BLEU but around
+10 RIBES that achieved -5

OHUMANscore
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Difference in Segment level BLEU (Hypothesis - Baseline BLEU)



Difference in Segment level RIBES (Hypothesis - Baseline RIBES)
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Then, there’s a whole lot of
+BLEU that achieves — HUMAN
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| | | | |
-20 0 20 40 60

Difference in Segment level BLEU (Hypothesis - Baseline BLEU)

Lhb A

o



Segment level Meta-Evaluation

* With regards to positive HUMAN scores, it fits
the “conventional wisdom” that
— lower BLEU/RIBES = worse translation
— Higher BLEU/RIBES = better translation

* When it comes to negative HUMAN scores, it
is inconsistent with the “conventional
wisdom”



Conclusion

* Higher BLEU and RIBES doesn’t necessary mean

better translations
— At segment level, >+30 BLEU might not be reliable

* Possible reasons for BLEU/RIBES to not correlate
with human judgments includes:

— Minor lexical differences -> huge difference in n-gram precision

— Minor MT evaluation metric differences not reflecting major
translation inadequacy
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Experiment Setup
(Our WAT Submission)

Parameters Organizers Ours
Input document length 40 80
Korean tokenizer MeCab KoNLPy
Japanese tokenizer Juman MeCab
LM n-gram order S S
Distortion limit 0 20
Quantized & binarized LM no yes
devtest .txt in LM no yes
Binarized phrase tables no yes

MERT runs 1 2



Results
(Our WAT Submission)

Systems RIBES BLEU HUMAN
Organizers’

PBMT baseline 94.13 69.22 0.0
Our replica

baseline 94.29 70.23 +3.50

Ours (MERT 1)  95.03 | 84.26 i
Ours (MERT2) 95.15 | 8523  -17.75

+15 BLEU -> -17.75 HUMAN !!!
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Models’ Log-Linear Weights

(Our Baseline Replica)

# core weights
[weight]

LexicalReordering0= 0.0316949 0.0566969 0.0546839 0.0814468
0.0359473 0.0426681

Distortion0O= 0.0445616

LMO=0.274422

WordPenalty0=-0.132106

PhrasePenaltyO=0.0733761

TranslationModel0=0.110846 0.030776 -0.013284 0.0174904
UnknownWordPenaltyO= 1



Models’ Log-Linear Weights
(Our MERT Run 2)

# core weights
[weight]

LexicalReordering0=0.0156288 -0.0580331 0.0126421 0.0664739
0.137966 0.0303402

Distortion0= 0.048086
LMO=0.301798
WordPenaltyO=-0.029068
PhrasePenalty0=0.0512106

TranslationModel0= 0.173756 0.0386685 -0.0237588 0.0125696
UnknownWordPenaltyO= 1

Despite the model differences, the results
shows that higher BLEU = better translation
is not always true.



