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Details Matter: Revisiting Experimental Settings in Re-
commender Systems
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Abstract With the development of Internet in recent years, information overload has become a critical issue for users on
various online platforms. To address this issue, recommender system stands out and comes to constitute a vital part in peo-
ple's daily life. It not only makes it easier for users to access the information and services in need, but also brings benefits
for companies by improving resource utilization. Therefore, personalized recommendation algorithms have gained in-
creasing attention in industry and have attracted a surge of research interests in the meantime. Restricted by practical fac-
tors such as platform and efficiency, many researchers in personalized recommendation have no access to online systems
to evaluate their algorithms. Thus, offline evaluation becomes the most common practice in the research area. However,
different recommendation scenarios involve heterogeneous types of data. Furthermore, most user behaviors are implicit
feedback with plenty of noises. These factors lead to complicated and divergent experimental settings in offline recom-
mendation experiments. In practice, many important details are easy to be neglected and different researchers may have
different perceptions towards detailed settings. For example, it can be a question that whether the item pool of negative
sampling during training should include the interacted items in the valid/test dataset. One may simply sample negative
items from non-interacted items or also view valid/test items as possible negative items. Similarly, there also exist various
detailed settings during other processes, from training to testing (e.g., data preprocessing, the usage of known negative
samples, the choice of candidates in Top-N ranking). These experimental details are usually omitted in the writing of re-
search papers but potentially affect the comparison between recommendation algorithms. Besides, these settings somewhat
determine the scientificity of experiment designs and some of them may even lead to opposite or wrong conclusions.
Given these observations, this work thoroughly revisits the details in different aspects of recommendation experiments,
including data preprocessing, model training, validation, testing, and evaluation metrics. We enumerate the common
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choices in each aspect and some are coupled with empirical experiments to demonstrate the effects of different experi-
mental settings. We show that some settings indeed lead to flipped positions when ranking different recommendation algo-
rithms. Finally, a guiding summary of experimental details is concluded, involving principles that are optional, suggestive,
or necessary to be adopted. With the help of this summary, researchers are more capable of avoiding possible implementa-
tion traps and designing recommendation experiments in a scientific way.

Key words recommender system; experimental settings; algorithm evaluation; revisiting and discussion
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Figure 3 Effects of sampling different amounts of explicit negative training samples (test positive:negative samples

is 1:1000). Solid lines are results when negative test samples are randomly sampled from all negative samples. Dash

lines are results when negative test samples are firstly taken from known negative samples.

o IRV e AR AR Vi A S et R A U RE Y * X ML10Ok JXFf St BN P A AR
AL, SRR SRS M AR (1 SRR R B £, FORAEE [ K (R AR,

ATV FR AT % o LR TR L5 Y o



VIR 5 APSE RN 7RG R BT

61

=3 NGRS ASE Bl E SR8

Table 3 Experiments of using different implicit negative training samples
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Figure 4 Effects of sampling different amounts of explicit negative training samples (test positive:negative samples

is 1 : 20). Solid lines are results when negative test samples are randomly sampled from all negative samples. Dash

lines are results when negative test samples are firstly taken from known negative samples.
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Table 4 Comparison of evaluation methods on all items
ML100k

NDCG@5 HR@5 NDCG@10 HR@10
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all\inter+ 0.0494 0.0742 0.0679 0.1315
all 0.0334 0.0530 0.0467 0.0944
GRU4Rec all\inter 0.0681 0.1082 0.0902 0.1771
all\inter+ 0.0681 0.1082 0.0902 0.1771
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Figure 5 Illustration of average metrics by each user

g BT, fEREIGE O R ARR, TR AL
PR B, DK 75 F  BECI  J 75 4
NI, BN ER . 9 LT Dl
AR, RIS SRS,
TP AR,

7T RE
R B RTIRASE R, ARG IR RS
THERE R GESCI H A BOE, WS AR AL B
BRI R, ARSI ORI S 2 M. K
TEASCTR BT B AU 3 2R
ST, TR SR 0 R A B i v
S
NERE:
o YIRS B AR A (KD RAE Vi [ 24 A 45 46 G AT
AR LI b, A5 AT MR A5 RO, &
T2 AR I R v

65

o RERHAEVFN, 27 RVE, NS EE
LZHRFEGREAR . S A N TR, 486 1IF
HOREA LI 2270 121000, 75 W08 45 5L m] fg
5 A RPN S 45 AT K 25

o AEVPIE, FAH R AN 2 5 HE
P (R ™, DU 25 B T P A2 B i BT A
P, B E R 2 BRI GREGUF S i A P A
(R ), 75 ) 2 3 P A R R 46 ARG

o ONIELAIRAE RN IR AR BT S 4
FHER, ARG RN, 75 )23 3k A 3 4R AR 7R )
R R,

o KIS R T B SO E, S0
233 I LB B0 UE A

o W AUC VN FRPRIS N AEASIBFEAS - H 5,
AN HEHE RS E B8, A5 RS R 2 S
K,

B E:

o B0 TIUAL BRI TR A [ 1) sk R RE SR
I
Bc Xof A A N 5 B 2 SRR A 22 AN SR AR SR
Lppgmax X FFEAZEAT AL

o SEUBUBE TR EGIE AR B SR

A EBERE:

o EREAIEMEAR LR T, PRI %
(R IETB 17 = R

o EBEAIE MBI SRy R O R B, ke
A LT A 25, BPR BRAT SUH;

o UNZRIMARIT WY 5 18 B 3 1) 0 CORH B = AR R A Al
MR, AraE 2 e B e A L

o EBEAGEIIVPFRRS RIS T U R AU,
il an H 7 A 55 AR R EEE R 2 AN SR
HRbR 1737

S0k

[1] Resnick P, Varian H R. Recommender Systems[J]. Communica-
tions of the ACM, 1997, 40(3): 56-58.

[2] Dacrema M F, Cremonesi P, Jannach D. Are we Really Making
much Progress? a Worrying Analysis of Recent Neural Recom-
mendation Approaches[C]. The 13th ACM Conference on Recom-
mender Systems, 2019: 101-109.

[3] Rendle S, Zhang L, Koren Y. On the Difficulty of Evaluating Base-
lines: A Study on Recommender Systems[EB/OL]. 2019.

[4] Steck H. Evaluation of Recommendations: Rating-Prediction and
Ranking[C]. The 7th ACM conference on Recommender systems,
2013:213-220.

[5] Canamares R, Castells P, Moffat A. Offline Evaluation Options for



66

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Journal of Cyber Security {5 B4 2%k, 2021 /9 H, # 6 4, 55

Recommender Systems[J]. Information Retrieval Journal, 2020,
23(4): 387-410.

He X N, Liao L Z, Zhang H W, et al. Neural Collaborative Filter-
ing[C]. The 26th International Conference on World Wide Web,
2017: 173-182.

Chen J Y, Zhang H W, He X N, et al. Attentive Collaborative Fil-
tering: Multimedia Recommendation with Item- and Compo-
nent-Level Attention[C]. The 40th International ACM SIGIR Con-
ference on Research and Development in Information Retrieval,
2017: 335-344.

Krichene W, Rendle S. On Sampled Metrics for Item Recommen-
dation[C]. The 26th ACM SIGKDD International Conference on
Knowledge Discovery & Data Mining, 2020: 1748-1757.

Li D, Jin R M, Gao J, et al. On Sampling Top-K Recommendation
Evaluation[C]. The 26th ACM SIGKDD International Conference
on Knowledge Discovery & Data Mining, 2020: 2114-2124.
Rendle S. Factorization Machines with libFM[J]. ACM Transac-
tions on Intelligent Systems and Technology, 2012, 3(3): 1-22.

Guo G, Zhang J, Sun Z, et al. Librec: A Java Library for Recom-
mender Systems[C]. CEUR Workshop, 2015: 1388.

Yang L Q, Bagdasaryan E, Gruenstein J, et al. OpenRec: A Modu-
lar Framework for Extensible and Adaptable Recommendation
Algorithms[C]. The Eleventh ACM International Conference on
Web Search and Data Mining, 2018: 664-672.

Zhang S, Tay Y, Yao L N, et al. DeepRec: An Open-Source Toolkit
for Deep Learning Based Recommendation[C]. The Twenty-Eighth
International Joint Conference on Artificial Intelligence, 2019:
6581-6583.

Zhao W X, Mu S L, Hou Y P, et al. RecBole: Towards a Unified,
Comprehensive and Efficient Framework for Recommendation
Algorithms[EB/OL]. 2011.01731[cs.IR].
arxiv.org/abs/2011.01731.

2020: arXiv: https://
Wang C Y, Zhang M, Ma W Z, et al. Make it a Chorus: Knowl-
edge- and Time-Aware Item Modeling for Sequential Recommen-
dation[C]. The 43rd International ACM SIGIR Conference on Re-
search and Development in Information Retrieval, 2020: 109-118.

Harper F M, Konstan J A. The MovieLens Datasets[J]. ACM
Transactions on Interactive Intelligent Systems, 2016, 5(4): 1-19.

He R N, McAuley J. Ups and Downs: Modeling the Visual Evolu-
tion of Fashion Trends with One-Class Collaborative Filtering[C].
The 25th International Conference on World Wide Web, 2016:

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

(28]

507-517.

McAuley J, Targett C, Shi Q F, et al. Image-Based Recommenda-
tions on Styles and Substitutes[C]. The 38th International ACM
SIGIR Conference on Research and Development in Information
Retrieval, 2015: 43-52.

Zhang Y F, Lai G K, Zhang M, et al. Explicit Factor Models for
Explainable Recommendation Based on Phrase-Level Sentiment
Analysis[C]. The 37th international ACM SIGIR conference on
Research & development in information retrieval, 2014: 83-92.
McAuley J, Leskovec J. Hidden Factors and Hidden Topics: Un-
derstanding Rating Dimensions with Review Text[C]. The 7th
ACM conference on Recommender systems, 2013: 165-172.

Shi S'Y, Zhang M, Liu Y Q, et al. Attention-Based Adaptive Model
to Unify Warm and Cold Starts Recommendation[C]. The 27th
ACM International Conference on Information and Knowledge
Management, 2018: 127-136.

Hu L M, Li C, Shi C, et al. Graph Neural News Recommendation
with Long-Term and Short-Term Interest Modeling[J]. Information
Processing & Management, 2020, 57(2): 102142.

WuCH, WuF Z, An M X, et al. NPA: Neural News Recommen-
dation with Personalized Attention[C]. The 25th ACM SIGKDD
International Conference on Knowledge Discovery & Data Mining,
2019: 2576-2584.

Shi S'Y, Chen H X, Ma W Z, et al. Neural Logic Reasoning[C].
The 29th ACM International Conference on Information &
Knowledge Management, 2020: 1365-1374.

Rendle S, Freudenthaler C, Gantner Z, et al. BPR: Bayesian Per-
sonalized Ranking from Implicit Feedback [C]. The 25th Confer-
ence on Uncertainty in Artificial Intelligence, 2009: 452-461.
Hidasi B, Karatzoglou A, Baltrunas L, et al. Session-Based Rec-
ommendations with Recurrent Neural Networks[EB/OL]. 2015
Hidasi B, Karatzoglou A. Recurrent Neural Networks with Top-k
Gains for Session-Based Recommendations[C]. The 27th ACM In-
ternational Conference on Information and Knowledge Manage-
ment, 2018: 843-852.

Bradley A P. The Use of the Area under the ROC Curve In the
Evaluation of Machine Learning Algorithms[J]. Pattern Recogni-
tion, 1997, 30(7): 1145-1159.

Jarvelin K, Kekéldinen J. Cumulated Gain-Based Evaluation of IR
Techniques[J]. ACM Transactions on Information Systems, 2002,
20(4): 422-446.



TR A5 407 o OV HERE RS R ST

TEERR T 2017 SEAERG R KA SR
L HRRPAFE LA ARSI
THEHURL A L BOR R B 2 0 WFFT 0
O N TR RE A5 B R WFFUGER AT
ARG RS> Email: shisyl7@
mails.tsinghua.edu.cn

Shz T 2019 FEEERHEE
PR RPAE A ISR R
WEIEE SRR REARYS R4 H
FO 0 A S R R A T L S
. WO N TR e R ERER.
RO LSS F P L, 5 A

Email: mawz@mail.tsinghua.edu.cn

XIZEBE T 2007 EAEVEHERZFU AR
2 HRR R0, BUTE R
HENRZLSERRBRERS RAE
FH U AR BRI KIS AT
WIS N T BE 5 B R . BFF%
WESE: HPAT 5T MZHE 2R . Email:
yiqunliu@tsinghua.edu.cn

-
o~

dh

67

IR T 2018 EAENGHEN AU SR
S HHARRPAGE LS AR
VRS SEARRBOL T EAL . FFFT8
O N TR R BRR . BFFOER 4T
JPHIHERE . W E2 3] . Email: wangey 18@

mails.tsinghua.edu.cn

kB T 2003 FEEEERRAIIENRE
HHEAR R 220 ITEER AT
IR SHERARBBHARS REREK
TSI AR B AR AR 5L
WA g N TR RE . (5 BRI R. TR
MELFS: H e, AMMPEAHERE . Email:

z-m(@tsinghua.edu.cn

S T 1997 AR AT SLR
G HR R ARAF 25 TS K
THEHR A S EARRE RS R H
RS A B R AL KIS B
WO N TR BE (5 B R . BF0%
RALEE: MR, HFERL. FHEER
A3, Email: msp@tsinghua.edu.cn



