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Attribute Extraction (AE) Task

Similar item to consider
Amazon Brand - Solima Solimo Banana Sheet Mask for Face
- 28 (667)
t 49.00 (T49.00/count) ~prime

Title Garnier Skin Naturals, Charcoal, Face Serum Sheet 8rand Gamier
Mask (Black), 28g & Garnier Skin Naturals Skin Type Combination
Item Form Sheet
Product Benefits Mydrating, Tightening
Bullet Garnier Skin Naturals, Charcoal, Face Serum Sheet Scent Charcoal

Mask (Black), 28gGarnier introduces a new

generation of face masks for women that infuses skin Material Type  Petroleum Free

with 1 week of serum with 1 mask. Garnier black Free
serum mask is a breakthrough black tissue mask Number of items 1
ALY LA KLY technology that offers double purifying and hydrating

efficacy. Use Garnier black serum mask if you have Included Mask

dull skin with clogged and enlarged pores. Components
Material Feature Purifying and Hydrating

Scent Blank Active Black Algae, LHA & Hyaluronic Acid

Ingredients
~ See less
About this item

« Pure Charcoal Sheet Mask that helps with olly skin and enlarged pares
* Hydrates and detoxifies the skin, leaving it feeling fresh and with tighter

pores



Attribute Extraction (AE) Solutions
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Challenges with AE Models

Missing
Information

Generalization
Error

Emerging /
Unseen
Values

“‘New 5 Gum Chewing Gum Pack of 10 15
Piece Packages”

Ground Truth — Mint Attribute - Scent



Challenges with AE Models

Emerging /
Unseen
Values
Missing
Information

Generalization

“Creamix pan cake premix rose 4000g”
Error P P 9

Ground Truth — Rose Attribute - Flavor



Challenges with AE Models

Missing
Information

Generalization
Error

Emerging /
Unseen
Values

“NatureVit Soy Milk Powder can be used in
Tea, Coffee, Beverages, etc.”

Ground Truth — Soy Milk Attribute - Flavor



Why Should We Ensemble Values?

-Color —Flavor —Scent ——Material =Container
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-
RL based Ensemble T

Model Description Precision Recall F1 score
Traditional AE models 67.1% 38.9% 47%
First neighbor ensemble 42.8% 57.7% 48.4%
Majority vote ensemble 43.5% 57.3% 48.7%
Most confident ensemble 40.4% 54.7% 45.8%
Model Based ensemble 58.0% 39.3% 46.7%

Oracle score (20 neighbors) - 82.9% -




PAVE — Product Attribute Value Ensemble

Given product - P
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Product Catalog

Cost- N~ rerMINAL
ACTION

Title  Ear Plugs for Sleeping

sites, and other loud events

Bullet Multiple occassions: Perfect for
reducing, muffling and blocking
sound at concerts, construction

Material?

= [Candidate Value]

Lazy-MDP
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Liu et. al. Knowledge-quided Open Attribute Value Extraction with Reinforcement Learning



https://arxiv.org/abs/2010.09189

PAVE

M+ = (M, C_l, ﬁ', 77)
7 - Ignores current candidate

Handles noise, stable and
interpretable policy

Non-Terminal Actions:
1 (replace BV with AV)
2 (replace BV with VV)
3 (replace BV with CV)

Terminal Actions:
4 (stop)
5 (replace BV with blank & stop)

Confidence scores
Frequency scores
Indicator scores

Similarity scores

Episode Reward:
-a, blank
+/-1, match with ground truth

Intermediate Reward

Penalty:
-v, switch to same value



RESULTS



Comparison with Baselines

Color Flavor Scent Material Container All (macro)
Pro. Re% F1% | Pr% Re% F1% | Pra Re% F1% | Prz Re% F1% | Pra Re% Fi1% | Pr  Re% Fi%
Baseline AE model.
BERT AE 757 390 515|509 563 535|707 418 525|743 434 548 | 641 138 227 | 67.1 389 47.0
Baseline ensemble models.
First ensemble 546 563 554 | 418 580 486 | 285 596 386 | 438 669 529 | 454 478 466 | 428 577 484
Confidence ensemble 503 519 551 | 420 587 49.0 | 273 567 369 | 413 632 500 | 409 430 419 | 404 547 458
Majority ensemble 550 56.2 556 | 424 581 490 | 299 594 398 | 441 66.6 53.1 | 46.1 464 439 | 435 573 487
Model ensemble 700 390 501 | 550 407 468 | 482 297 368 | 649 438 523 | 521 434 474 | 580 393 467
PAVE model and its variants.
PAVE 67.8 505 579 | 518 598 555 516 619 563 | 697 694 695 | 571 421 485 | 598 567 575
BERT AE + PAVE ensemble 674 502 575 | 494 589 537 | 514 613 559 | 691 650 67.0 | 56.7 396 46.6 | 588 550 56.1
PAVE-DON 52.1 442 478 | 539 503 520 | 515 405 453 | 614 604 609 [ 560 264 359 | 550 444 484
BERT AE + PAVE-DON ensemble 548 538 543 | 486 588 532 | 544 540 542|615 616 615|541 284 372 | 547 513 521
Confidence thresholding on PAVE models.
PAVE-maxF1 678 505 579 | 518 598 555 644 529 58.1)|727 674 699 | 619 403 488 | 63.7 542 58.1
PAVE-maxPr 76.7 384 512 | 667 0.9 18 | 716 410 521 | 781 525 628 | 732 268 392|733 319 414
PAVE-samePr 758 399 523 | 518 598 555 | 705 428 533 | 743 652 695 | 63.8 385 394 | 672 492 557

W—I



Breaking Up Recall Lift
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Thanks!

Questions?

You can find me at;:

G kushlku@amazon.com

Link to the paper



