A FE AR KT

| B =R

| . | | TENCENT FINANCIAL TECHNOLOGY
s : SZTU

%@(DDZMF’ McGill jp

UNIVERSLTY

Timing is important: Risk-aware Fund Allocation based
on Time-Series Forecasting
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Fund Allocation, but over time Experiment

1 Forecasting-Only Risk-Avoid RTS-PtO RTS-PnO Relative
Category Dataset Top-1 Top-5 Top-1 Top-5 Improvement

regret] RR.| regret] RR] | regret] RR]| regret] RR.] | regret] RR.] | regret] RR.| | regret(%) RR.(%)

USD2CNY | 3688 510 3700 512 | 3580 495 3583 496 | 3574 494 | 31.68 438 | 12.82% 12.79%

Currency | USDZPY | 5450 3492 5421 3473 | 4966 3190 5001 3212 | 5211 3266 | 4877 3125 | 182%  208%

E g B U y X U S D AUD2USD | 1956 29.60 1992 30.15| 19.38 2936 1949 2952 | 1948 2951 | 19.06 28.84 | 168%  1.80%

S NZD2USD | 17.43 2875 17.66 29.14 | 1654 27.29 1664 2744 | 1682 27.75| 15.68 2585 | 548%  557%

over one d a y Stock S&P 500 | 13499 425 13547 424 | 12250 3.84 12424 390 | 126.06 394 | 12405 390 | -127% -1.56%

Dow Jones | 1090.88 4.16 107579 4.09 | 102273 391 103221 393 | 102290 392 | 997.52 3.82 | 253%  236%

D . . D D D ] BTC 2159.78 4.46 2167.96 447 | 1856.21 3.90 185857 391 | 192465 3.96 | 184326 3.70 | 0.70%  541%

Cryptos ETH 151.14 556 149.61 548 | 13141 4.68 13142 4.68 | 13860 496 | 13140 473 | 0.00% -1.07%

Avg. Rank 538 55 5.63 5.5 2 1.88 338 313 | 35 35 1.13 1.25
F A over Assets F A over Time Porecasting Forecasting-Only Risk-Avoiding RTSPEO RSP0 Relative
Model Dataset Top-1 Top-5 Top-1 Top-5 Improvement

regret] R.R.|] regret] R.R.] | regret] RR.| regret] RR.| | regret] RR.| | regret] RR.] | regret(%) R.R.(%)

A Pre dlC -t h en- O tlm [Ze (P f O ) fl‘ameWOI‘ k Dlincar | USD2CNY | 3699 512 3673 508 | 3550 491 3811 527 | 3531 498 | 3488 481 | 123%  350%
p . Dow Jones | 1103.11 4.21 112871 424 | 1036.65 3.96 107597 4.08 | 107330 4.10 | 104235 398 | -055%  -0.51%

. . USD2CNY | 39.77 550 3946 546 | 3683 509 3747 518 | 3599 498 | 33.73 4.66 | 6.70%  687%

> A fO recastl ng mOd el: VT = M (x T) TimesNet | 1y & Jjones | 115776 440 114382 432 | 103771 398 108245 411 | 104267 395 | 972.51 3.74 | 670%  5.61%
. i USD2CNY | 36.44 504 3689 510 | 3628 502 3653 505 | 3594 497 | 32.32 4.47 | 11.23% 11.19%

> An d | | ocation m Od e | . IMiIin a * YT, S. L. Z a=1 FEDFormer | 1y (0 yones | 108749 415 110099 4.19 | 106508 405 1078.61 4.09 | 104341 398 | 1010.96 3.82 | 321%  4.19%

d
Observations:

» RTS-PnO proves to be effective RTS-PnO > others

» Further Observations on
a) Forecasting-Only not reliable:
b) Risk-Avoid is effective;

» RTS-PnO is model-agnostic

From PtO to PnO

others > Forecasting-Only
Good on Stock & Crypto
Good on other TS models

The Drawbacks of PtO:

» Gap between Prediction and Optimization Stage

Ablation Study
Goal Mismatch:

Prediction RTS-PnO
P, . PtO Fixed-PnO Adaptive-PnO Category | Dataset

* Prediction; > Red Dataset — T RR SRR MSE__MAE | MSE__ MAE
.. . regret)] RR.| | regre R | regret] R USD2CNY | 0.0049 0.0397 | 0.0053 0.0430
¢ Opt|m|zat|on: Red > USD2CNY | 3574 494 | 34.66 471 | 31.68  4.38 Currency | USDZJPY | 0.0383  0.1263 | 0.1201  0.2796
USD2JPY | 52.11 3266 | 4921 3183 | 48.77 31.25 Y| AUD2USD | 0.0277 0.1220 | 0.0350 0.1439
__/\ S&P 500 126.06  3.94 | 129.13 4.02 | 124.05 3.90 NZD2USD | 0.0233  0.1072 | 0.0327 0.1334
Dow Jones | 1022.90 3.92 | 1026.45 3.92 | 997.52  3.82 Stock DS&PJ500 g-ﬁzi g-;;‘;i 8222; 822‘5‘

° OW Jones . . . .
Pass Information from BTC | 1924.65 3.96 | 1939.81 4.02 | 1843.26 3.70 — e e
ETH 138.60 4.96 136.66 4.90 131.40 4.73 riptos ETH 0.0213 0.1003 | 0.1297 02608

Optimization to Prediction

—

SPO+ (Surrogate) Loss for

» Ablation on Risk Threshold: Adaptive > Fixed
» Ablation on Prediction Performance: Sacrificed the accuracy
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Algorithm 1 Calculating Positional Uncertainty for Forecasting Model

Require: Calibration Dataset 9., coverage rate vy
Ensure: Positional Uncertainty r
I: Initialize Positional Uncertainty Sets ¢; = { }, - -

> Increase on both training and inference time

eg={} > Inference time increase on both PtO and PnO

2: for for data instance (z7, y7, ¢r) in Calibration Set @D, do . . . :
s Calculate gr = [prt, - ra) given Eq » Training time increase on PnO
4. forhinl,---, H do . o .
5: en — €n U {lprsn — Branl} Perhaps more efficient optimization can help?
6: forhinl,---, H do
Th = (J%)'T—‘v) - quantile in €, Posttional-aware risk Online Evaluation

on forecasting

8: Returnr = [rq,7r9, -+ ,7H]

Pay by Regret Compared to Product-line Baseline

Why not having a fixed threshold A °® 0 O A NS4 N B
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i G o \ > An average 8.4% decrease in terms of relative regret
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