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Precision : 85.9%
Recall : 65.6%

AFFHER J

Precision : 89.1%
Recall : 76.7%
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Entity(%) Relation(%)
Methods P R Fy P R F;
Liand Ji [2014] 85.2 76.9 80.8 68.9 419 52.1
Miwa and Bansal [2016] 82.9 83.9 83.4 57.2 54.0 55.6
Sun et al. [2018] 83.9 83.2 83.6 64.9 55.1 59.6
Sun et al. [2019] 86.1 824 84.2 68.1 523 59.1
BERT-Baseline 84.25 87.52 85.86 68.54 56.59 62.00
Joint Model -MRR (full) 85.61 88.14 86.86 78.13 65.12 71.03
(a) w/o EAP and type 84.99 87.87 86.41 76.75 63.56 69.54
(b) w/o SAP, EAP and type 85.81 87.70 86.74 73.98 60.98 66.86
The performance comparisons on ACE05
| Entity(%) | Relation(%)
Methods [ P R F, [ P R F,
Bekoulis et al. [2018b] 83.75 84.06 83.90 63.75 60.43 62.04
Nguyen and Verspoor [2019] - - 87.1 - - 66.9
Lietal. [2019] 89.0 86.6 87.8 69.2 68.2 68.9
BERT-Baseline 89.48 92.70 91.06 76.86 70.11 73.14
Joint Model-MRR (full) 90.05 93.86 91.92 81.91 76.03 78.82
(a) w/o type 90.01 93.44 91.69 81.71 75.65 78.51
(b) w/o EAP and type 89.74 93.44 91.55 81.84 75.48 78.50
(c) w/o SAP, EAP and type 90.29 93.44 91.84 80.68 75.05 77.64

The performance comparisons on CoNLL04
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Datasets Metric PopRec FM  AutoInt GRU4Rec Caser SASRec BERT4Rec HGN GRU4Recr SASRecr FDSA S3-Rec Improv.
HR@1 0.0946 0.1084 0.0804 0.1194  0.1368 0.1797 0.1381 0.1603 0.1436 0.1746  0.1778 0.2040"  13.52%
HR@5 0.2660 0.3218  0.2662 0.3382  0.3812 0.4524 0.3985 0.4110 0.3799 0.4386  0.4595 0.4925" 7.18%

NDCG@5  0.1813 0.2170 0.1739 0.2303  0.2619  0.3207 0.2713 0.2887 0.2639 03098  0.3236 0.3527* 8.99%
HR@10 0.3863  0.4709  0.4077 0.4881  0.5267 0.6053 0.5514 0.5573 0.5378 0.5962  0.6164 0.6368" 3.31%
NDCG@10 0.2200 0.2651 0.2194 0.2787  0.3090  0.3700 0.3208 0.3359 0.3149 03607 03743 0.3994" 6.71%

Meituan

MRR 0.1923  0.2242  0.1854 0.2359  0.2617 0.3146 0.2689 0.2863 0.2666 03064  0.3167 0.3421" 8.02%
HR@1 0.0678  0.0405  0.0447 0.1337  0.1337  0.1870 0.1531 0.1683 0.1702 0.1778  0.1840 0.2192*  17.22%
HR@5 0.2105  0.1461  0.1705 03125  0.3032 0.3741 0.3640 0.3544 0.3727 03863  0.4010 0.4502* 12.27%

L i A) =R . 1 . o~ Beauty NDCG@5 01391 0094 01063 02268 02219 02848 02622 0265 02759 02870 (02974 0.3407° 1456%
1, AAP (l, l) = LagjeA; [f (17 a ]) —log eXp(f(l, a))], Ay Hr@10 03386 02311 02872 04106 03942 04696 04739 04503  0.4753 04843 05096 0.5506*  8.05%
NDCG@10 0.1803 01207 0.1440 02584 02512 03156 02975 02965 03090 03185 03324 03732 12.27%

acA\A; MRR 01558 01096 01226 02308 02263 02852 02614 02669  0.2751 02844 02943 0.3340" 13.49%

HR@1 00763 0.0489 00644 01160 01135 0.1455  0.1255  0.1428  0.1466 01573 0.1585 0.1841° 16.15%

HR@5 0.2293 01603 0.1982 03055 02866 03466 03375 03349 03547 03730 03855 0.4267° 10.69%

LM AP(Ci 9 ﬂi,) sports  NDCG@5 01538 0.1048 01316 02126 02020 02497 02341 02420  0.2535 02683 02756 0.3104" 12.63%

2 PO HR@10 03423 02491 02967 04299 04014 04622 04722 04551 04758 04912 05136 0.5614°  9.31%
. ~ NDCG@10 0.1902 0.1334 0.1633  0.2527 02390 02869 02775 02806  0.2925 03064 03170 0.3538" 11.61%
—Eaeﬂit [f(Cit’ a) - log Z exp(f (Cit’ a))]’ MRR 01660 01202 0.1435 02191 02100 02520  0.2378 02469  0.2549 02680 0.2748 0.3071° 11.75%
GEA\A; HR@1 0.0585 0.0257 00448 00997 0.1114 0.1878 01262 0.1504  0.1673 01797  0.1717 0.2003°  6.66%

HR@5 01977 0.0978 0.1471 02795 02614 03682 03344 03276  0.3695 03927 03994 0.4420° 10.67%

Toys NDCG@5 0.1286 0.0614 00960 01919 01885 02820 02327 02423  0.2719 02911 02903 0.3270° 12.33%

HR@10 03008 01715 02369 03896 03540 04663  0.4493 04211 04782 04981 05129 0.5530°  7.82%

3 L M IP(Ci , it) = f (Ct 1 t) — log[ Z f (Cz L1 t)], NDCG@10 0.1618 0.0850 0.1248  0.2274 02183 03136 02698 02724 03070 03252 03271 0.3629° 10.94%
. t t t MRR 01430 00819 01131 01973 01967 02842 02338 02454  0.2717 02886  0.2863 0.3202° 10.95%
ie I\{i;} HR@1 00801 00624 00731 02053 02188 02375  0.2405 0.2428  0.2293 02301 02198 0.2591° 6.71%

HR@5 0.2415 02036 02249 05437 05111 05745 05976 05768  0.5858 05937 05728 0.6085°  1.82%

Yelp NDCG@5 0.1622 0.1333 01501 03784 03696 04113 04252 04162  0.4137 04178 04014 0.4401°  3.50%

L (C i ) HR@10 03609 03153 03367 07265 06661 07373 07597 07411 07574 07706 07555 0.7725  0.25%
SP\Cij, 5o L1z NDCG@10 0.2007 01692 0.1860 04375 04198 04642 04778 04695  0.4694 04751 04607 0.4934"  3.26%

4. - MRR 01740 0.1470 0.1616 03630 03595 03927  0.4026 03988 03929 03962 03834 0.4190°  4.07%
— . i) — . i - HR@1 00725 00183 00349 00642 00899 01211  0.1220  0.0908  0.1385 0.1147 00936 0.1743° 25.85%

_f (Cl.fl:jz’ Ljx :JZ) log Z exp (f (C’jlijz 2 Ly :12))’ HR@5 0.1982 0.0954 0.1550  0.1817 0.2982 03385 03569  0.2872  0.3202 03073  0.2624 0.4523* 26.73%

ie Lastpy NDCG@5 01350 00552 00946 01228 01960 02330 02409 01896 02301 02113 01766 0.3156° 31.01%

J1:72 HR@10 03037 01578 02596 02817 04431 04706 04991 04193  0.4670 04569  0.4055 0.5835" 16.91%

NDCG@10 0.1687 0.0753 0.1285 0.1550  0.2428 0.2755 0.2871 0.2324 0.2775 0.2594  0.2225 0.3583"  24.80%
MRR 0.1506 0.0743  0.1122 0.1405  0.2033  0.2364 0.2424 0.1983 0.2410 0.2201  0.1884 0.3072%  26.73%
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1.Structure-Aware Transformer

statement |[SEP]| table caption [cog[Coy[Co2|Cos[Cr0]Ci1|C12]C15]|C20|Co1]|C22|C25

| table caption | Y
Upper layer

€00 Co,1 Co2 €03

Cip Ci1 Cip €13 statement [SEP] table Capthl’l €00 1€0,11C2 [€03[C10|C1,1|C12|C13[C20(C2,1 |C22]C23

C20 C2.1 C22 C23

'K M

Al — Softmax( statement [SEP] table Caption CO,() CO,l C02 C0’3 Cl,() Cl,l C12 C13 C2,0 CZ,I C22 C23

N

« Flatten the table into textual sequence and then recover the cell alignment information in the

self-attention layer.
2. Combing semantic-leveling understanding and symbolic reasoning

Lower layer

. MBE1BZENB1H

« Explore to enhance the performance of counting Bomme ex omsoion
verification by converting the counting problem into p—
a semantic matching problem. prmm ek oms0os000
B-EZ@m =X 08:30-20:00

AEWRESBREREE, NLEEWRE

=, HETHRRKAERSEES

Table Fact Verification with Structure-Aware Transformer—EMNLP2020 o Wi
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 Table-BERT

« LPA——Latent Program Algorithm
« BERT with cell position encodina like TaPaS without table

Model Val Test Test(simple) Test(complex)
LPA(Wenhu et al., 2020)" 65.1 653 78.7 58.5 .
Table-BERT(Wenhu et al., 2020)f 66.1  65.1 79.1 58.2
Table-BERT tuned™ 68.38 6830 82.35 61.48
| BERT with cell position encoding 59.31 59.44 63.24 57.58 |
SAT with Horizontal scan 7296 72.82 85.44 66.62
- w/o visible matrix 68.41 67.67 75.93 63.61 *
- w/o summary row 72.00 72.09 85.53 65.49
- w/o visible matrix w/o summary row 66.84 66.01 74.37 61.90
| SAT with Vertical scan 7331 73.23.4.9385.46 67.23 +5.75 |
- w/0 visible matrix 04.21 64.27 038.77 62.06
- w/o summary row 7171  71.59 84.70 65.15
- w/o summary row and w/o visible matrix 63.03 62.34 66.71 60.19
- all layers w/o cross row attention 72.83 72.26 84.61 66.11
- all layers w cross row attention 72.02 71.82 83.45 66.10

Table 2: The accuracy (%) of different models. The results annotated with T are cited from literature, and Tuble-
BERT tuned* denotes results obtained by changing the leaning rate from Se-5 to le-5.

=m | ) EM =T

Effectiveness. Our method outperforms
Table-BERT by 4.93%. The improvement on
complex statements is even larger, which
achieves 5.75%.

SAT vs Table Position Embeddings.
Though the table position information is
appended to the inputs, the following
transformer layers are not ready to accept
and propagate the signal without pre-
training. Simply providing positional
information without pre-training is not
sufficient for Transformer to encode tables.
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