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SERREIESEI

#£12= (RMSE,MAE)

RMSE MAE
Datasets CA Traffic Server Room SSF CA Traffic Server Room SSF

R=3

THIS-ODE 0.672 £ 0.002  0.132 £ 0.002 2.097 & 0.003 | 0.587 + 0.002 0.083 £ 0.002  2.084 + 0.003

NONFAT 0504 + 0.010  0.129 £ 0.002  9.796 4 0.010 | 0.167 + 0.009  0.078 + 0.001  8.771 + 0.043

DEMOTE 0447 £ 0.001  0.131 £ 0.001  9.789 4 0.001 | 0.118 + 0.002  0.090 + 0.0015  8.757 + 0.001

FunBaT-CP 0563 + 0.025  0.425 £ 0.003  0.696 4 0.047 | 0.244 + 0.025  0.308 + 0.001  0.549 + 0.038

FunBaT-Tucker | 0.584 4 0.009 0498 +0.058 0.730 £ 0.201 | 0.189 £ 0.014 0381 & 0.053  0.614 =+ 0.128

LRTFR 0379 + 0.042  0.151 £ 0.004 0.595 4 0.018 | 0.187 + 0.022  0.110 + 0.002  0.464 + 0.0165
R=25

THIS-ODE 0.632 £ 0.002 0.132 £ 0.003 1.039 £ 0.015 | 0.552 = 0.001  0.083 £ 0.002 _ 1.032 = 0.002

NONFAT 0501 £ 0.002 0.117 £0.006 9.801 £ 0.014 | 0.152 £ 0.001  0.071 £ 0.004  8.744 £ 0.035

DEMOTE 0421 £ 0.002  0.105 £ 0.003 9.788 4 0.001 | 0.103 + 0.001  0.068 + 0.003  8.757 = 0.001

FunBaT-CP 0547 £0.025 0422 £0.001 0.675 £ 0.061 | 0.204 £ 0.052  0.307 £ 0.002  0.531 % 0.051

FunBaT-Tucker | 0.578 £ 0.005 0.5214 0.114  0.702 £ 0.054 | 0.181 £ 0.005  0.391 £ 0.097  0.557 & 0.041

LRTFR 0376 £ 0.016 0.167 £ 0.006 0.532 4 0.036 | 0.182 + 0.012  0.121 £ 0.005  0.418 =+ 0.003
R=7

THIS-ODE 0.628 £ 0.007 0.154 £ 0.016 1.685 & 0.009 | 0.548 = 0.006 0.089 + 0.002  1.674 + 0.008

NONFAT 0421 £ 0.016 0.128 £0.002 9.773 4 0.015 | 0.137 £ 0.006  0.077 £ 0.002  8.718 £ 0.035

DEMOTE 0389 + 0.005  0.094 £ 0.006 9.790 4 0.002 | 0.091 + 0.001 ~ 0.062 + 0.006  8.753 + 0.006

FunBaT-CP 0.545 £ 0.009 0.426 £ 0.001 0.685 4 0.049 | 0.204 + 0.037  0.307 £ 0.001  0.541 =+ 0.039

FunBaT-Tucker | 0.587 +0.011 0.450 + 0.041 0.642 £ 0.037 | 0.195 £ 0.022 0330 £ 0.026  0.507 = 0.029

LRTFR 0365 + 0.042  0.156 + 0.012  0.502 4 0.033 | 0.161 + 0.014  0.118 + 0.009  0.392 + 0.028

Eupctonal Autamatic Rapl Detepmination
CATTE w.o. FARD | 0.301 £ 0.020 0.091 = 0.008 0.402 = 0.013 | 0.094 & 0.010  0.0657 £ 0.005  0.310 £ 0.010
Table 1: Predictive errors and standard deviation. The results were averaged over five runs.
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Types of dynamic tensor data

Streaming @ Temporal @ Functional

“Online Sparse Infer.” “Streaming Deep Tensor” “Factor trajectory learning “Functional Tucker.”
OLSS[1 SBDT3] SFTL[5] FunBaT|[7]
| UAI 2021 | ICML 2022 (oral) ®  eurtps 2023 (spotlight) | @  Arxiv2502.06164
ICDM 2020 | ICML 2021 |®  Neurips 202 |® [CLR 2024 |z
BASS-Tucker|2] BCTT4] DEMOTE][¢] CATTE|s]

“Streaming Sparse Tucker.” “Dynamic Tucker Core” “Temporal Tensor < Dynamic hypergraph” “Functional Tensor
with rank-adapt flow ”

[1]: Fang et al., “Online Bayesian Sparse Learning with Spike and Slab Priors” ICDM 2020

[2]: Fang et al., “Bayesian Streaming Sparse Tucker Decomposition”, UAI 2021

[3]: Fang et al., “Streaming Bayesian Deep Tensor Factorization” [CML 2021

[4]: Fang et al., “Bayesian Continuous-Time Tucker Decomposition”, ICML 2022, oral

[5]: Fang et al., “Streaming Factor Trajectory Leaming for Temporal Tensor Decomposition”, NeurIPS 2023
[6] Wang* & Fang* et al., “Dynamic Tensor Decomposition via Neural Diffusion-Reaction Processes”, NeurIPS 2023, spotlight
: Fang et al., “Functional Bayesian Tucker Decomposition for Continuous-indexed Tensor”, ICLR 2024
[8]. Chen et al., & Fang, “Functional Complexity-adaptive Temporal Tensor Decomposition”. NeurIPS 2025
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Supernova Explosion Ocean Sound Speed Active Matter

Supernova Explosion Ocean Sound Speed Active Matter
Method =1% p=23% #Para.|p=1% p=23% #Para.|p=1% p=3% #Para.
Methods p=1% o = 3% | p=1% p = 3% | p=1% o= 3% ethods P v op b #Para.|p v op © #fPara.|p o p o #Para.
CoNFiLD 3138 4408 23M | 1595 203s  10M | 27.6s 3155 10M
Observation setting 1: Tobs = Tiar SDIFT w/ MPDPS 2235 543s  26M | 084s  0.89s 15M | 131s 1425 12M

Tensor-based Table 2: Average sampling speed for reconstruction with different observation ratios on observation setting 1.

LRTFR [11] 0.558 4 0.044  0.429 + 0.043 |0.345 + 0.036 0.217 4 0.066 | 0.302 4 0.104 0.258 -+ 0.022
DEMOTE [38] 1.285 £ 0.102  1.213 + 0.217 [0.358 4 0.127 0.314 + 0.086 | 0.950 + 0.486 0.871 + 0.497

NONEFAT [27] 1.229 + 0.127  1.197 + 0.204 [0.402 4 0.090 0.330 + 0.101 | 0.921 + 0.457 0.867 + 0.413

Attention-based

Senseiver [18] 0.446 + 0.041  0.349 & 0.023 [0.264 + 0.037 0.2005 + 0.031] 0.345 4 0.094 0.264 + 0.076

Diffusion-based — —A =

CoNFiLD [5] 0.561 4+ 0.082 0.427 + 0.037 |0.201 + 0.034 0.145 + 0.012 | 0.529 4 0.087 0.5075 + 0.830 Fﬂ] fE \

SDIET u/DPS 1339 )

SDIFT w/ MPDPS 0.283 + 0.026 0.272 4 0.025 [0.146 4 0.046 0.108 &+ 0.043 | 0.215 £+ 0.068 0.156 + 0.046 1 O/ xn :I-Iu * §§ ? C N F ° L D
oXii, fH oNFi

Observation setting 2 : 755 = %|Tm,,_|

° °
{%;‘;Ef)[‘iiﬁd 0.783 £ 0416 0.813 £0.296 |0.610 4= 0.323 0.508 £ 0.297 | 0.620 £ 0.484 0.598 4+ 0.527 (N atu re Co m m u n Icatl o n S

DEMOTE [38] 1.351 £ 0.209 1.223 % 0.397 |0.549 + 0.181 0.533 4 0.198 | 1.261 + 0.614 1277 + 0.603
NONFAT [27] 1278 £ 0.214 1.254 4+ 0.2785]0.465 & 0.153 0.420 + 0.189 | 1.126 + 0.514 1.270 + 0.485 2024)

Attention-based

Senseiver [18] Not capable - | - - | - - é\: E & (o)
Diffusion-based *I‘ 1* I |;¢46 /o
CoNFiLD [5] 0.757 £ 0.199 0.6575 £ 0.148|0.310 £ 0.054 0.2615 + 0.038 [0.8265 + 0.167 0.779 £ 0.161

HEEERA2005

0.256 + 0.087

SDIFT w/ MPDPS 0.433 + 0.163 0.335 + 0.122 |0.181 -+ 0.084 0.165 + 0.041 | 0.296 + 0.096

Table 1: VRMSEs of the reconstruction results for all methods across three datasets, evaluated under two |
observation settings with different observation ratios.
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Junjie Li; Yang Liu; Weiqing Liu] Shikai Fang, Lewen Wang, Chang Xu & Jiang Bian
Microsoft Research Asia
= Paper + & Project Website {junli, vangliu2,weiging.liu, fangshikai, lewen.wang,
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I)I.k-e& R&D Eﬁ]“bgﬁg%z R&D Agent R&D-AGENT: AN LLM-AGENT FRAMEWORK ToO-

WARDS AUTONOMOUS DATA SCIENCE

. Xu Yang™¥, Xiao Yang™, Shikai Fang!, Yifei Zhang!, Jian Wang’, Bowen Xian?,
izheng Li’, Jingyuan Lif, Minrui Xu®, Yuante Lif, Haoran Pan,
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EEI%?& Agent Hg ﬂEQﬂEI‘ﬂ : Hypotheses &

RD-Agent proposes the hypothesis [J because the reason [J based on the observation [[J Knowledge [ gained after practice action
Introducing new features derived from the raw Introducing derived features can The dataset contains various If new features are derived from existing
features, such as calculating distances and ratios, reveal complex relationships and cartographic variables that can be variables, they may capture additional Feature

willimprove the model's performance by providing  interactions, potentially improving transformed into new meaningful meaningful information and improve engineering

1
/ ﬁ A t? # Hg additional meaningful information. model performance. features. model performance.
At gentd gAig
I n p u t & F e e d b a c k u-q [ ] You are an advanced assistant analyzing results in data-driven R&D. Your task is to analyze

the current experiment’s hypothesis, implementation (code and its changes), and results,
explicitly comparing them with previous best SOTA result step by step.
Step-by-step Analysis Process:

1. Verify Submission Format: Check format compliance and validity

2. Evaluate Alignment with Competition Requirements: Assess consistency with You are a data science assistant that extracts structured information from unstructured text.

y ~ SR evaluation protocol . . N . R .
Ab@7 e — \% = u i ! 7 Ab@? 3. Analyze Experimental Results: Compare performance with SOTA and validate E:;;;:zgvngllifrOVIde you a Kaggle competition description, and you need to extract specific
y = m — 9 hypothesis : ;
ﬁ b = LE d ﬁ b Key Anal;lgs Components: Please answer in json format with the following schema:

. * SOTA Comparison: Direct comparison with historical best performance * “Task Type”: The type of competition task, e.g., ‘Classification’, ‘Regression’,
A d a t I Ve u 7 ‘Time-Series Forecasting’
=) o “Data Type”: The type of competition data, e.g., “Tabular’, ‘“Time Series’, ‘Text’,

‘Image’, ‘Audio’

“Brief Description”: A brief description of the competition

“Dataset Description”: The dataset structure based on processed data folder de-
scription

“Submission Specifications”: The submission specification & sample submission

/ - file descriptions
— A e n t /E / 7] I\ 7 / ; L ﬁ “Metric Evaluation Description”: A precise explanation of how submissions are
non ° o0 *J- scored

“Metric Name”: The name of the metric which this competition uses for scoring
“Metric Direction”: True or False as True means bigger metric number is better

| yar |
A - I 7 “Longer time limit required”: True or False, whether the scenario requires a longer
7k/ ~ - ® time limit

¢ Code Change Analysis: Analyze implementation differences via diff
* Performance Evaluation: Score comparison with metric-aware reasoning
« Hypothesis Validation: Whether experimental results support or refute the hypoth-
esis
Memory Integration Guidelines:
1. Historical Context: Reference previous similar attempts and their outcomes
2. Pattern Recognition: Identify recurring issues or successful strategies
3. Knowledge Transfer: Extract reusable insights for future experiments
4. Risk Assessment: Evaluate potential pitfalls based on historical failures

25
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