SYMMETRICAL PROMPTS | || || £50Mila
KNOWLEDGE SYMMETRY | | Porig  Given subject, predict the object. =

Luxembourg (/'Iaksemb3zrg/ (4 listen) LUK—sam—burg,m Luxembourgish: Létzebuerg ['latsabuag] () listen); French: Luxembourg; A Language .
German: Luxemburg), officially the Grand Duchy of Luxembourg.m is a landlocked cﬁ)un(w in Western ?ur?g]e: It is bordered by ) Tec h n 0|og|es
Belgium to the west and north, Germany to the east, and France to the south. Its capital, Luxembourg City,"”” is one of the four official S Oft p rO m ptS S h a re d . A | nStitute
) ¢ Luxembourg is located in Furope. e
% Europe contains Luxembourg. D ) ) ) . | <O J
e sym  Given object, predict the subject. SR research \—
<Subject: Luxembourg, Relation: location, Object: Europe> !
1 NVIDIA
Template: ___islocatedin .
. . : Prompt: is located in Germany.
Prompt: Luxembourg is located in ____ . Loxembours OBIECT VA I ID ATION
Prediction Probability - . .
i Prompt: _ s acted n France. Rerank Top K candidate objects
Europe L Luxembourg L . .
based on joint likelihood of
S ot ——mlessen Furope subject and object.
1 Europe __ | «— Luxembourg

SymmeTrical Prompt Enhancement
for Fact Probing

Yiyuan Li, Tong Che, Yezhen Wang, Zhengbao Jiang, Caiming Xiong and Snigdha Chaturvedi
yiyuanli@cs.unc.edu

Building better sofc prompts from task symmetry

TASK AND [)ATASET RESULTS

LAMA (Petroni et al. 2019) e SPE outperforms both discrete and continuous promptings.
e Question: how much knowledge are ot | BERTbase |  BERTlarge | RoBERTa-base
stored in pertained language models | Pel | Pe10 | MRR | P@1 | POIO | MRR | P@1 | P@I0 | MRR
) Manual (Petroni et al., 2019) | 31.1 | 595 | 403 | 289 | 57.7 | 38.7 | 220 | 36.0 | 25.0
(PLMS) . LPAQA (Jiang et al., 2020) | 341 | 620 | 43.6 | 394 | 674 | 49.1 | 21.7 | 36.0 | 277
o Querylng knowledge from PLMs using AutoPrompt (Shin et al., 2020) | 433 | 739 | 539 | 413 | 69.3 | 50.6 | 40.0 | 683 | 499
maSked Sentel’]CeS (prOmptS). OptiPrompt (manual) (Zhong et al., 2021) | 48.6 ‘ 79.0 | 58.9 ‘ 50.6 ‘ 79.2 | 60.7 ‘40.3 ‘ 65.7 | 48.9
f | lati f Wikid SoftPrompt (mined) (Qin and Eisner, 2021) | 48.8 | 79.6 | 59.4 | 51.0 | 814 | 59.6 | 40.6 | 755 | 53.0
e 41 factual relations from IKidata. P-tuning (Liu et al., 2021) | 482 | 78.1 | 58.6 | 49.9 | 80.6 | 60.6 | 435 | 739 | 53.8
® c.g. P19 p/ace of birth SPE | 503 | 805 | 60.9 | 531 | 824 | 634 | 47.0 | 758 | 562
e Dante was born in [MASK]. e SPE is effective with frozen and fine-tuned PLMs.

e SPE is more than learning better shortcuts (Easy vs Hard).
e SPE develops gains from a larger candidate pool.

BENEFITS Spurious Associations Mitigation

e R1: Scope association: narrow but more accurate scope (e.g. field of work).

e R2: Entity-type association: entity with constraints (e.g. place of birth). 0.95 1 mmm ootimemat —
e R3: Label distribution association: imperfect label distribution (e.g. continent). ;| = b
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I: SPE has oracle-frequencies closer predictions (R1 + R2).
lI: SPE has lower frequencies in top 10 predictions (R1 + R2).

l1l: SPE is less affected by imbalanced training objects (R3).
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