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e Can we design an automatic tuner that tunes the learning rate
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e Can we show both generalization capabilities as well as wall Samples used for fitting quadratlc.approxmatlon IS val.ld only fo.r sm.aII errors. The left aqd the middle figures have small
. . . . . < Test Samples perturbations and the quadratic approximation is accurate. The right figure shows a large optimal
clock time savings by incorporating certain methods that take L True loss:cEmodel:atiniinimum

perturbation, causing the approximation error to blow up. To combat this, we clip ¢ as shown below
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Performance of LRTuner

Quadratic Approximation

e We approximate the loss function for the next time step as a

quadratic polynomial by applying Taylor series expansion. | 0,200 ST
ol - 0.12 —— LRTuner metric
=0:175 . - Baseline LR schedule
e A small perturbation is applied to the current learning rate and the o e . - i
loss is expanded as a function of the perturbation. |
09 W S e Plots for the metrics computed by the baseline
n=n+e€ o :-5 | 0.100 \ .. . schedule and !_RTuner. X—axis denotes the total
| oors 707 | i .| epochs for training, Y-axis left denotes the
A 2 2 % 50 1 0050 . i s absolute value of the metric and Y-axis right
Le)= L(® — (n+€)d)=L(©® — nd — ed) P | o denotes the LR range.
40 - -. N,
5 p LI . I , , , e [ | e L To improve generalization, we employ an
= L(Q — T]d) — ed Q2 T ifzd Hd + 0(63) ¢ =0 40 on 80 0 25 50 75 100 125 150 175 200 explofe-expl%it scheme within LR'IPun)e/r. The
Imagenet Top-5 Accuracy with Resnet-50 Cifar-10 Top-1 Accuracy with Resnet-18 explore duration only allows an increase in learning
2ko & Kie & Kse? & 0(63) rate if suggested by LR"u.ne.r. This large learning
T 3.260.05 rate phase allows the optimizer to escape narrow
e To evaluate the above coefficients, we compute the loss at a few siovd Vi - minima and land in wider minima, which are known
values of epsilon and fit a quadratic curve. \\ to generalize well. We usually set explore to
7x10° r3.98e-04 e e 20-30% of the total training budget.
e We find the optimal epsilon value for the next time step by o omns A
minimizing the quadratic.  3.03¢-04 725 - | 1.566-05 The exploit phase only allows a decrease in
5 X 10° 70,0 learning rate, if suggested by LRTuner. This allows
e This method is independent of any optimizer, as we only need to P el the optimizer to descend into the wider minimum
access the search direction to compute the loss samples. | | 1 - A0e00 found during explore. This two-phase scheme
ax10°1 | S WGP 5501 improves generalization significantly. We also
e We do the quadratic approximation once every few minibatches ; = - - - 111601 62.5 - O;O T L Lade show that we can generalize as well as baseline

schedules in fewer training steps, leading to wall
SQUAD v1.1 EM score with BERT-BASE clock time SavingS.

to reduce computational cost. IWSLT'14(DE-EN) validation perplexity

with Transformer-BASE



