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Truncated Loss: ET— s EAEBNHE, FlosstbkERSHIERIossEZEO,
ARELFINGBRASS5EEEH,

0, Lee(ui) > 1Ay =1
Lce(u,i), otherwise,

Lr1cg(u,i) = {

€(T) = min(aT, €max)




Problem G ALS

Manjing University of Aeronautics and Astronautics

(1) ZATRAREEBSZ A G IEmEMR
(2) HREBEFFEATESBHREERR

0.8 v TPTN
sl (lean Samples (0.268) X FPEN  positive Negative

el == Noisy Samples (0.324) Noisy v b 4 v X
sl Hard Samples (0.333)
o | el
% siid Drop v @ v @
'4 T T ¥t T EFTR T RERFREYE R
o . | |Relabel | v || V¥ /]
0.0- . r : r Clean | v V| vV |/ |
I 2 3 4 5 Y
Epoch Training Interactions

(a) lllustration of unstable losses (dotted (b) Different strategies in their ideal
line represents the mean of losses). cases.
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1.1 Confirmed loss calculation
Z H(L())). :
; —o+1
$(f) =log (1+ £+ £2/2) ¢
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1.2 Cautious Hard Samples Search
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Theorem 1. Let Z, = {z1,--- ,z,} be an observation set with mean
it and variance o>. By exploiting the non-decreasing damping func-
tion ¢(z) = log (1 4z +z%/2). For any € > 0, we have

{Tz (ﬂ + —-—0_2 Iog.(f_i) ]
= (3)

ne

n— o2

with probability at least 1 — 2e.
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2 Progressive Label Correction
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Input :Training set D, Maximum Epochs N, Time interval
o, Relabel Ratio R;

Output: Trained Model MM.

Initialize model M with random weights;

Initialize empty loss history L for each sample in D;

fori=1to N do

for each mini-batch B from D do

// Sample Dropping Correction

for each sample s in B do

Compute loss £ using model M;

Append £ to loss history L|s];

if length{L|s]) > v then

Remove samples in L|s| with time interval
oreater than o;

else

Compute mean loss p using Eq. (2);

Compute lower bound £* using Eq. (4);

end

end

Update model M using lower bound *;

end
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// Progressive Label Correction
17 Compute relabel ratio r using Eq. (5);
18 for each sample s in D do
19 if ¢* >=T; (T; is computed based on r and ¢*) then
20 | Flip label y; using Eq. (7);
21 else
22 | Keep label ys;
23 end
24 end
25 Training the model with the corrected samples at the
next epoch;
26 end

27 return Trained Model M;




Experiment

RQ1: performance
Dataset | Adressa ‘ MovieLens | Yelp
Base Model Method | R@5 R@20 N@5 N@20| R@5 R@20 N@5 N@20| R@5 R@20 N@5 N@20
Normal |0.1257 02126  0.0908  0.1210 |0.0355 0.1196 0.0482 0.0715 |0.0149  0.0431 00152  0.0243
WBPR 0.1258 02131  0.0912  0.1212 |0.0357 0.1199 0.048 0.0718 |0.0148  0.0434  0.0155  0.0246
WRMF | 0.1263 02132  0.0911  0.1214 |0.0363 0.1201 0.0491 0.0722 |0.0144  0.0446  0.0140  0.0242
GMF T-CE 0.1251 02155  0.0913  0.1228 |0.0374 0.1202 0.0509 0.0738 |0.0143  0.0447 00143  0.0244
DeCA 0.1232 02147  0.0866  0.1181 |0.0364 0.1075 0.0423 0.0631 |0.0141 00442 00139  0.0236
BOD 0.1237 02153  0.0892  0.1193 |0.0366 0.1083 0.0474 0.0685 |0.0151  0.0436  0.0157  0.0247
DCF (Ours) | 0.1296* 0.2183° 0.0938" 0.1254* | 0.0427* 0.1175 0.0543° 0.0743"| 0.0155** 0.0458* 0.0158  0.0257"
Normal |0.1909 03078  0.1427  0.1851 |0.0439 0.1084 0.0516 0.0724 |0.0123 0038  0.0123  0.0210
WBPR 0.1903 03082  0.1428  0.1848 |0.0426 0.1132 0.0504 0.0735 |0.0104  0.0384  0.0108  0.0193
WRMF | 0.1922 03084  0.1424  0.1852 |0.0418 0.1180 0.0512 0.0729 |[0.0119  0.0378  0.0121  0.0198
NeuMF T-CE 0.1880 03080  0.1410  0.1847 |0.0366 0.1065 0.0482 0.0680 |0.0108  0.0383  0.0105  0.0190
DeCA 0.1870 03076  0.1402  0.1804 |0.0327 0.0990 0.0388  0.0590 |0.0103  0.0381  0.0101  0.0182
BOD 0.1890 03082  0.1414  0.1828 |0.0375 0.0134 0.0489 0.0703 |0.0126  0.0389 00119  0.0215
DCF (Ours) | 0.1979* 0.3134% 0.1439" 0.1853 | 0.0513* 0.1210° 0.0642° 0.0816" | 0.0132* 0.0411* 0.0132° 0.0223"
Normal |[0.1235 02257 00934  0.1291 [00335 0.1015 0.0452 00634 |00172 00495 00174  0.0273
WBPR 0.1237 02252  0.0936  0.1289 |00331 0.1013 0.0446 00637 |00166 00481 00164  0.0267
WRMF | 0.1244 02255  0.0942  0.1304 |0.0334 01011 0.0449 0.0639 |00169 00486 00167  0.0270
NGCF T-CE 0.1260 02270  0.0959  0.1313 |0.0335 0.1014 0.0450 0.0635 |0.0173  0.0497  0.0173  0.0270
DeCA 0.1172 02235  0.0846  0.1037 |0.0318 0.0973 0.0436 0.0627 |0.0169  0.0464  0.0166  0.0268
BOD 0.1212 02246  0.0901  0.1265 |0.0321 0.1008 0.0437 0.0633 |0.0174  0.0492  0.0169  0.0274
DCF (Ours) | 0.1267* 0.2275* 0.0970* 0.1321" [ 0.0353* 0.1037° 0.0468" 0.0647° | 0.0180* 0.0503** 0.0179** 0.0277"
Normal |0.1236 02257  0.0933  0.1289 |0.0347 0.1029 0.0457 0.0642 |0.0185  0.0514  0.0183  0.0291
WBPR 0.1239 02253  0.0914  0.1295 |0.0353 0.1043 0.0460 0.0638 |0.0182  0.0514  0.0178  0.0282
WRMF | 0.1242 02260  0.0928  0.1298 |0.0357 0.1046 0.0464 0.0650 |[0.0181  0.0515 0.0180  0.0283
LightGCN T-CE 0.1261 02261  0.0956  0.1306 |0.0290 0.1020 0.0409 0.0612 |00185 00516  0.0183  0.0290
DeCA 0.1185 02251  0.0859  0.1038 |0.0347 0.0987 0.0440 0.0640 |0.0176  0.0503  0.0172  0.0273
BOD 0.1225 02254  0.0902  0.1287 |0.0325 0.1014 0.0443 0.0638 |0.0182  0.0513  0.0177  0.0282
DCF (Ours) | 0.1258  0.22747 0.0961"* 0.1315" | 0.0365" 0.1050 0.0472" 0.06597 | 0.0192° 0.0523" 0.0187"* 0.0296"

IR S B O

Manjing University of Aeronautics and Astronautics




Experiment &t ALS

Manjing University of Aeronautics and Astronautics

RQ2: each component’s contribution

0.0646 0.0588 0.0592
Table 4: The effect of each components on DCF. == R =0 HriES ~0= Romills
0.05761 —+— NDCG@Es 0.05404 —== NDCG@ES 005434 == NDLG@S
<5 —— i + |2 4
Method R@5 R@10 N@5 N@10 %msm - o ooso2itT 0.0494{+
0.0436 0.0444 0.0445
T-CE 0.0374 0.0734 0.0509 0.0591 /_k\ '/.-—/A\ /._./\
e 0 001 003 009 027 aps 0 0001001 01 | nN i 2 3 4 3§
DCFcL 0.0432(15.5%) 0.0751(2.3%) 0.0527(3.5%) 0.0600(1.5%) RloZ=0.1,v=2) %R =0.09,v=2) vio? =0.1,R = 0.09)
DCFus  0.0435(16.3%) 0.0772(5.2%) 0.0535(5.1%) 0.0610(3.2%) L e e e s
DCFre  0.0430(15.0%) 0.0756(3.0%) 0.0529(3.9%) 0.0604(2.2%) g 00647) —+ Nocues 0.0654f ~+ NDCGas 006341 - NDCGGS
So0se2|{ | 4 0.05871* = 0.0571 T
DCFer.ps 0.0436(16.6%) 0.0743(1.2%) 0.0531(4.3%) 0.0596(0.8%) E"“ v . + ,
Fy B 514 I g X
DCFcpL.Lc 0.0459(22.7%) 0.0763(4.0%) 0.0549(7.9%) 0.0612(3.6%) “-"“”H-"\\ 2 "/\’/‘_. S
DCFys.1c 0.0454(21.4%) 0.0779(6.1%) 0.0545(7.1%) 0.0613(3.7%) st vy w ey G Y T R S A T
Rlg?=0.1,v=13) g?(R=0.01,v=2) vio? =0.001,R =0.01)

DCFarp  0.0471(25.9%) 0.0789(7.5%) 0.0553(8.6%) 0.0621(5.1%)

Figure 4: Impact of the relabel ratio R, search discretion level
o? and time interval v.
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RQ3: hard samples
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Figure 5: Comparative experiments on three datasets with
two backbones validate the effectiveness of our hard sample
search strategy to improve model performance.
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Figure 6: Comparison of flip accuracy between progressive
label correction and fixed. For a clear presentation, we use
a violin plot here. Additionally, we mark the average flip
accuracy of fixed with a red line to clearly highlight the
superiority of our progressive strategy.




