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A Appendix

A.1 Pseudo Code

The pseudo code of the proposed PET is displayed in Algorithm [I]

Algorithm 1: PET
Input: Target data instance (row) X' = {z!|i = 1,..., F'}, Retrieval Pool D,.;.

2 Retrieve K the most relevant data instances for X from the retrieval pool D,.; to obtain
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{X™ ... X7x} according to Equation (T).

Construct a hypergraph G = (Vp, Vp, E) from hyperedges { X*, X", .- X "5 }.
Initialize the node and edge embeddings according to Equations (3)), @), and (3).
for [ € {1,...,L} do
for j € Vp U Vg do
nl) = AttenAGG® ({(ef.j.—” bR i e N(j)})
1 1),y =1y (
hy) = oWy (0" Inf)
end
for (i,7) € E do
1 YR OITRO TR
| e = oW P In e )
end
end

gi — MLP(hP)

A.2 Visualization Results on More Datasets

In Section[4.3.2] we have presented the t-SNE visualization of the embeddings for Tmall dataset.
Here we provide the visualization results for Taobao and Alipay in Figures [5]and|[6]
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Figure 5: The t-SNE visualization of data and feature embeddings on Taobao.

Similarly, we randomly sample 10,000 data instances from the train data and 10,000 data instances
from the test data. Then we visualize the data instance node embeddings (output embeddings) and
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Figure 6: The t-SNE visualization of data and feature embeddings on Alipay.

the feature embeddings with t-SNE. The embeddings of positive data samples are visualized in green,
while those of negative data samples are visualized in purple.

From the visualization results, we can see that PET yields more informative embeddings, i.e., the
representation of tabular data, that separate positive data and negative data better.

A.3 Impact of Different Retrieval Sizes

We further study the impact of different retrieval sizes. Results are displayed in Figure[7]
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Figure 7: Performance of PET under different retrieval sizes K.

From the results, we can see that the optimal retrieval sizes are similar for different datasets. Generally,
more retrieved instances can contain more auxiliary information and give better results, but too many
retrieved instances may introduce noises.

A.4 Error Bars

Due to the page limit, we report the standard errors for PET and the second best model here. The
results are summarized in Tables [6land [71

15



Table 6: Error bars for the CTR prediction task.

\ Tmall Taobao Alipay
| AUC LogLoss AUC LogLoss AUC  LogLoss
RIM Mean | 09138 0.3804 0.8563 0.4644 0.8006 0.5615
Std. | 0.0023  0.0027  0.0021  0.0029  0.0026  0.0031
PET Mean | 0.9324  0.3321 0.8838 0.4162 0.8930 0.4132
Std. | 0.0030 0.0036 0.0022  0.0031 0.0024  0.0027
Table 7: Error bars for the top-N recommendation task.
| HR@l HR@5 HR@1I0 NDCG@5 NDCG@10 MRR
R Mean | 0.0645 02515 0.4014 0.1577 0.2059 0.1704
MIL-1M Std. | 0.0032 0.0063  0.0061 0.0057 0.0048 0.0043
ppp Mean | 0.0904 02889  0.4404 0.1903 0.2390 0.2006
Std. | 0.0037 0.0057 0.0073 0.0045 0.0048 0.0041
riv Mean | 0.09150.3468  0.5780 0.2165 0.2911 0.2210
Std. | 0.0063 0.0081  0.0137 0.0043 0.0062 0.0042
LastFM
ppr Mean | 0.1149 03621  0.6033 0.2381 0.3156 0.2492
Std. | 0.0098 0.0075  0.0074 0.0092 0.0059 0.0088

From the results, we can see that the performance of PET is stable. In addition, PET consistently
outperforms other baselines.

A.5 Experiment Settings

In this section, we offer the detailed hyperparameters settings to reproduce the results. The hyperpa-
rameters of PET for each dataset are summarized in Table[8]

Table 8: Hyperparameters for different datasets.

Hyperparameters Tmall Taobao Alipay ML-1M LastFM
Embedding Size 16 16 32 16 16
# GNN Layers 3 3 3 2 2
MLP [200,80,1] [200,80,1] [200,80,1] [200,80,1] [200,80,1]
K 10 10 10 10 10
Batch Size 100 200 100 100 500
Optimizer Adam Adam Adam Adam Adam
Learning Rate Se-4 le-4 Se-4 le-3 le-3
L2 Regularization le-4 Se-4 Se-4 le-4 le-4

The hyperparameters of PET are inherited from RIM. For the baseline tuning, we follow previous
work. Concretely, we use the optimal hyperparameters reported by RIM (Qin et al.,[2021) for the
non-graph methods. For the graph methods, the learning rate is selected from { 1e-4, 3e-4, Se-4, le-3},
and 12 regularization is selected from {1e-4, le-5, 5e-5}. The embedding sizes of all the models are
consistent to ensure the fair comparison.

We use ElasticSearclﬂ to retrieve the relevant data instances. The model is implemented based on
DGLﬂ All the experiments are run on Tesla T4 instances.

8https://www.elastic.co/
“https://www.dgl.ai/
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