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OK, Deep Learning has outlived its usefulness as a buzz-phrase.
Deep Learning est mort. Vive Differentiable Programming!
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T—9twv =B (dataset distillation)

Test accuracy on MNIST dataset

Conjugate gradient

Neumann series

E1L

Nystrom method

0.17 =

- 0.04

0.47 =

- 0.03

0.49 -

- 0.04

image credits: [Wang+18]
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T—9BEHTIF (data reweighting)

AHT LY EDRT—FICXI T DIEKICE
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Test accuracy on imbalanced CIFAR-10 dataset

S HEEIDITDXLDOE

Imbalanced factor 200 100 50

Baseline 0.02 £+ 0.00 0.07 +0.13 0.74 + 0.08
Conjugate gradient 0.63+=0.06 0.704+0.05 0.78 &0.02
Neumann series 0.60+£0.09 0.73+0.01 0.794+0.01
Nystrom method 0.66 =0.02 0.73 £0.02 0.79 = 0.01
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Test accuracy on data-reweighting task

p
0.01 0.1 1.0

5 0.799+£0.01 0.78+0.01 0.79+0.01
k10 0.7994+0.01 0.78+0.01 0.78+0.01
20 0.78+0.02 0.78t0.01 0.79%+0.01

REHLBTIENOREZSH T HBE

i ' Peak GPU Memory Consumption (GB)

Conjugate gradient (Pedregosa,2016) [ =5 } 2.46
=101 2.46
[ =20 2.46
Neumann series (Lorraine et al., 2020) [ = 2.39
=101 2.39
I =201 2.39
Nystrom method (ours) k=5 | 4.66 \
(time efficient) k = 10} ‘ 8.15 JZ7C U ZEEIAE R (LI (C
k = 20} ’-_ 15.1
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- ResNet50DImageNet L TDZEE  [Hotaya+22, Choe+23]
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EBMBNAN—NSA—-FIREHOIEEIC

- KEEEIEDKDICED EETIIVOZFERE+ aFFETO (¢") ZHEDIBE

- NAN=NAN=)\NTA—=I BB O EE [Scto+20, Hosseini&xXie22!

FREBEBMDICKD 7 O—F(FINZD/INAIN=/I\NT A= [ZHIH
- AirainCBEEFEZSXD/N\NA/IN—=/I\NTA—=F D+
- FERTEFRZEL

¥ E%b“%ﬁ L LY cf github.com/moskomule/hypergrad

23


http://github.com/moskomule/hypergrad

