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(a) Example 1 (b) Example 2

Figure 4: Two real-world examples of leading events.

> HYpPOTHESIS 0: The signature 05 of leading session s

1s not useful for detecting ranking fraud.
> HYPOTHESIS 1: The signature 05 of leading session s

s significantly greater than expectation.
Here, we propose to use the popular Gaussian approxi-
mation to compute the p-value with the above hypotheses.

Hengshu Zhu, Hui Xiong, Yong Ge, and Enhong Chen, Discovery of Ranking Fraud for Mobile
Apps, IEEE TKDE 27(1): 74-87, January 2015.
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User Study Ratings

ESER Omzms

LUCF LBSVD TIER TASTContent Cocktall Mo SRGM =55 Smmes s .

Mean | 3.22 3.30 3.46 3.20 3.55
SD 0.74 0.75 0.81 0.94 0.76

applying z-test, we find that the differences between the
ratings obtained by Cocktail and the other algorithms are
statistically significant with

FESHFEERRBOH T REREBLSRREEFSHE I 6

Qi Liu, Enhong Chen, Hui Xiong, Yong Ge, Zhongmou Li, Xiang Wu, A Cocktail Approach for
Travel Package Recommendation, IEEE TKDE, 26(2): 278-293, 2014.
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Math23K MAWPS SVAMP
ORI LeAp LeAp-EK ORI LeAp LeAp-EK ORI LeAp LeAp-EK
Seq2Seq 0.640 0.660"" 0.652%" 0.797 0.803 0.807" 0.200 0.236™"  0.220"""
Graph2Tree | 0.774  0.779" 0.782"" 0.837 0.852™ 0.849*" 0.319 0.3417" 0.325"
HMS 0.761 0.769 0.765 0.803 0.8127 0.805 0.179 0.196™" 0.1917
GTS 0.756 0.772™ 0.767"" 0.826 0.834" 0.830" 0.277 0.285 0.279
TSN-MD 0.774 0.786" 0.778" 0.844 0.853" 0.848 0.290"  0.302** 0.294"
Multi-E/D | 0.784  0.791" 0.793"" / / / / / /

Table 1: Answer accuracy (x * * : p < 0.001,*x : p < 0.01,* : p < 0.05). {: implemented by MTPToolkit (Lan et al. 2022).

- From Table 1, we observe that LeAp improves the answer accuracy of all
backbones, and by applying paired t-test, the improvements are statistically
significant with p <0.001 ~ 0.05.

Jiayu Liu, Zhenya Huang, Chengxiang Zhai, Qi Liu, Learning by Applying: A General Framework
for Mathematical Reasoning via Enhancing Explicit Knowledge Learning, AAAI'2023
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