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Study Comparing the Performance of Linear and Non-linear Models
in Recommendation Systems

Da-Hun Seong’ - Yujin Lim'*

ABSTRACT

Since recommendation systems play a key role in increasing the revenue of companies, various approaches and models

have been studied in the past. However, this diversity also leads to a complexity in the types of recommendation systems,

which makes it difficult to select a recommendation model. Therefore, this study aims to solve the difficulty of selecting

an appropriate recommendation model for recommendation systems by providing a unified criterion for categorizing various

recommendation models and comparing their performance in a unified environment. The experiments utilized MovieLens
and Coursera datasets, and the performance of linear models(ADMM-SLIM, EASER, LightGCN) and non-linear models(Caser,
BERT4Rec) were evaluated using HR@10 and NDCG@10 metrics. This study will provide researchers and practitioners with
useful information for selecting the best model based on dataset characteristics and recommendation context.
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Table 1. Statistics of Datasets After Preprocessing

Datasets # Users | # Items | # Ratings | Sparsity
@ MovieLens(0.1M) | 610 2,269 81,116 94.14%
@ MovieLens(1M) 6,743 | 6,775 977,419 | 97.86%
® Coursera(0.01M) | 824 440 12,679 96.50%
@ Coursera(0.5M) | 22,047 | 595 517,263 | 96.06%
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Fig. 3. Size of the User-ltem in the Datasets
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Table 2. Experimental Results of HR@10

Table 3. Experimental Results of NDCG@10

Datasets| ADMM-SLIM | EASER |LightGCN| Caser |BERT4Rec Datasets| ADMM-SLIM | EASER |LightGCN| Caser | BERT4Rec
@ 0.1777 0.1724 | 0.0864 | 0.1852 | 0.5782 @ 0.2708 0.2600 | 0.2923 |0.0426 | 0.3293
©) 0.2114 0.2203 | 0.0730 | 0.0474 | 0.8293 @) 0.3174 0.3293 | 0.2561 |0.1952 | 0.5792
® 0.0149 0.0409 | 0.0080 | 0.8477 | 0.9102 ® 0.0316 0.0670 | 0.0053 |0.2365 | 0.8594
@ 0.0750 0.0779 | 0.0096 | *0.9489 | 0.9104 @ 0.1149 0.1185 | 0.0043 |0.3001 | *0.8730
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Fig. 4. Experimental results of HR@10
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Table 4. Correlation Coefficient Between Dataset Characteristics
and Model Performance Ranking

bawses | © | @ | ® | @ | 2

# Users 4 2 3 1 0.80
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# Ratings 3 1 4 2 0

Sparsity 4 1 2 3 0.20

Per?ﬁ?rcril(jnce 4 3 2 !
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