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Background

e Recent sentence-level metrics achieve higher ( | |
evaluation performance . Source: Ajob is pl)-erformed by him. ]
0 E.g., SOME poshimre comezoz0, IMPARAwese: comezozs !

e However, they provide only a single scalar as a score,  Metric(010)—>0.75
thus their explainability is low A

e Researchers cannot use such metrics for analysis
purpose, and users cannot receive detailed feedback

All edits are
good?

__ Corrected: The work was performed by him.

Proposed method: Edit-level attribution

e Feature attribution is a fundamental approach to improve explanability
e \We regard edits as features, and attribute sentence-level score to edits

e Attribution steps

[ A job is performed by him. J

o 1. Quantify the entire contributions of edits L -
: : - , — its o
by taking difference: AMU15) = M(H|5) — M(5]5) Melrio(Ol0)—>080  @pgwutery SR8~ 4,5
. . . - Difference[>-0.05 > job — work -—3 0.1
o 2. Attribute it to the edits via Shapley values CONED L is > was > 0.35
For i-th edit, consider all apply patterns of other Me"”"('o%_’m B Aloere am cont!

The work was performed by him.t

than I-th edit, and quantify its contribution

e'|l(N — |e/| — 1)!
o)=Y T A M (S ]S) — AM(Se[S)
e'Cellei} Score with e Score without e
e [he attribution scores provide:
o Sign: Which edit improves or worsens the sentence-level score?
o Magnitude: How much improvement or deterioration?

Evaluation of attribution scores
Faithfulness: How well the attribution results Explainability: The extent to which the

reflect the model’'s internal decision results are understandable to humans
e Compare individual edits and grouped edits e Compare pos/neg of scores and
L som e e correct/incorrect of human evaluation
I I ! o I ' o Use SEEDA as a human evaluation
oo I I mell| o I =1 I M e Confirm 60%~70% agreement
s N T ST g T SO g T g 7 o (Random baseline is 50%)

(b) JFLEG results.

Applications of the attributed results

e Case study explains a sentence-level scores
o E.g., Why IMPARA's score worsens? — the edit [u — you] is the reason.

Original (5) - Further more by these evidence u will agree
Correction (H) - Further more ; with this  evidence : you will agree

Metrics (M) AM(-) Shapley values ¢; (M)

SOME 0.298 - 0.068 0.064 0.033 - 0.038 0.066 - 0.030
IMPARA -0.027 - 0.068 0.029 0.124 - 0.145 -0.361 - -0.033
PPL 1266.3 - 250.7 103.8 216.0 - 674  366.6 - 261.5

e Reveal the bias of metric: What kind of edits do metrics prefer?
o Compute average attribution scores for Error Typ€esyan:acizor 2
O E.g., ORTH (Orthography, case or whitespace) IS underrated

Error types



