
Fund Allocation, but over time

From PtO to PnO

The Drawbacks of PtO:

➢ Gap between Prediction and Optimization Stage

Experiment

➢ Allocation over Time

➢ RTS-PnO:

- Risk-aware: time series conformal

- Predict-then-Optimize

➢ Evaluated both online and offline

Summary
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Timing is important: Risk-aware Fund Allocation based 

on Time-Series Forecasting
Fuyuan Lyu, Linfeng Du, Yunpeng Weng, Qiufang Ying, Zhiyan Xu, Wen Zou, Haolun Wu, Xiuqiang He and Xing Tang

F. A. over Assets F. A. over Time

E.g., Buy X USD 

over one day

A Predict-then-Optimize (PtO) framework: 

➢ A forecasting model: yT = 𝑀 𝑥𝑇
➢ An allocation model: min

a
a ∗ yT, s. t. ∑𝑎 = 1

Positional-aware risk 

on forecasting

SPO+ (Surrogate) Loss for 

alignment

Why not having a fixed threshold

Ablation Study

Observations: 
➢ RTS-PnO proves to be effective RTS-PnO > others

➢ Further Observations on
a) Forecasting-Only not reliable:    others > Forecasting-Only

b) Risk-Avoid is effective: Good on Stock & Crypto

➢ RTS-PnO is model-agnostic Good on other TS models

➢ Ablation on Risk Threshold: Adaptive > Fixed

➢ Ablation on Prediction Performance: Sacrificed the accuracy

➢ Increase on both training and inference time

➢ Inference time increase on both PtO and PnO

➢ Training time increase on PnO

Perhaps more efficient optimization can help?

Online Evaluation

➢ USD cash reverse to provide services during weekend

➢ An average 8.4% decrease in terms of relative regret

➢ The Uncertainty of the Forecasting

Goal Mismatch: 

• Prediction: Green > Red

• Optimization: Red > Green

Pass Information from 

Optimization to Prediction
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