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Randomized Transferable Machine

Background and Motivation

* Problem: unsupervised domain adaptation
* Objective: propose a new transfer model learning strategy that boosts the conventional transfer model learning
* Method: propose a randomized transferable machine
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* The conventional transfer model learning strategy, I.e., train a transfer model using source new features, Is problematic
as small divergence still exists across domains.

* Enlarge the source training population by random corruptions so that the small divergence can be well covered.

* Propose a marginalized solution to simulate the infinite corruption case without conducting any corruption.
Randomized Transferable Machine (RTM)

* Linear logistic regression model:
f.(z) = W'z,

 The objective function:
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 Assuming J different versions of corruptions:
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and when a = [,

1 [YS(Z5) = (1 - p)YS(Z5)T
DB [ES(ES)TL when o # [3,
E[Z5%(Z%) s = (1 —p)*[Z5(Z5) ap.

E|Z%(Z%) oo = (1 = p)[Z5(Z5) aar

Empirical Evaluations

Task TCA GFK M IDA CORAL JGSA MMIT
. - - - - - i Model || M. M, M, M. M. | M, M. M, M. | M; M. | M; M: | M; M. M.
USIHQ trace form and Slmp“fylng notations: CA || 5344 | 53.65 || 5532 | 5407 || 2829 | 4624 [ 5177 | 5177 | 49.27 | 4960 || 35.07 | 54.18 || 51.67 | 5428 || 51.98 | 52.82
1 . . - ot C-W [ 5051 | 51.86 || 4949 | 5110 || 2339 | 37.63 || 4949 | 4940 | 48.14 | 50.17 || 31.19 | 48.14 || 4542 | 4949 || 49.15 | 505
. & & CD || 4777 | 40.04 || 4395 | 49.04 || 2166 | 4520 || 4140 | 4204 || 47.13 | 4968 || 31.85 | 46.50 || 40.76 | 4386 || 47.13 | 4841
111111 —tr([WZ —Y ][WZ —Y ] )‘|‘ f—‘ﬁHWHEg: AC || 4283 | 4354 || 4194 | 4450 || 2654 | 3063 || 4407 | 4470 || 3891 | 4230 || 2850 | 4372 || 4265 | 4417 || 4256 | 4351
w  nJ AW || 38.98 | 4102 || 4068 | 4373 || 1627 | 3661 || 4508 | 45.76 || 46.78 | 4881 || 2542 | 4169 || 3559 | 4136 || 40.00 | 41.02
: C e . AD || 4013 | 4331 || 3885 | 4841 || 23.57 | 3040 || 4395 | 4459 || 4841 | 4841 || 28.66 | 4331 || 37.58 | 4268 || 4140 | 4331
e Setting J to Infinite: W-C |[ 3669 | 3722 || 36.69 | 36.87 | 2449 | 3428 | 3036 | 30.00 [ 3232 | 33.30 || 30.01 | 3580 || 3455 | 35.17 || 38.11 | 37.13
W-A || 4029 | 4050 || 37.79 | 4081 || 1973 | 3747 || 3998 | 40.19 || 36.12 | 3591 || 3392 | 30.87 || 3831 | 3946 || 4029 | 4040
_ 1 T =8 =S T S =SS T WD || 7771 | 7898 || 7452 | 7834 || 4140 | 6561 | 7006 | 7070 || 7452 | 75.80 || 7771 | 8408 || 82.80 | 8344 || 7643 | 7898
min _t?(w 1*-5[2 (ZL} ]W —9 Dy [YL [:Z } ]W} D-C_ || 35.62 | 36.60 || 3045 | 3678 || 2066 | 35.80 || 33.13 | 3303 || 3250 | 3232 || 2974 | 35.53 || 3205 | 3348 || 3571 | 3473
j'; n DA || 3883 | 3883 || 4040 | 4102 || 2662 | 3601 || 35.18 | 3507 | 35.50 | 3530 || 33.72 | 38.10 || 35.01 | 36.12 || 39.35 | 38.10
z D-W || 8034 | 8203 || 73.90 | 80.00 || 37.29 | 6475 || 7458 | 7627 || 77163 | 77.63 || 80.00 | 85.08 || 8407 | 8407 || 7932 | 79.66
Mean || 48.60 | 4972 || 47.00 | 5040 || 25.82 | 4324 || 4741 | 47.80 | 47.28 | 4829 || 3882 | 49.67 || 46.86 | 49.13 || 4845 | 49.10
+ a||[W/,.
BD || 77.64 | 7849 || 79.64 | 7949 || 7199 | 7674 || 7689 | 77.10 || 7639 | 76.54 || 76.04 | 7949 || 78.60 | 78.84 || 7849 | 79.34
e The closed form solution is: BE || 7648 | 70.48 || 7823 | 7828 || 67.67 | 75.88 || 7973 | 79.58 || 78.33 | 78.38 || 7252 | 79.03 || 77.03 | 77.28 || 75.48 | 7538
BK || 75.10 | 78.04 || 794 | S0.64 || 6068 | 7664 || 7900 | 79.14 || 78.84 | 80.04 || 7404 | 80.84 || 7939 | 7939 || 76.99 | 77.74
. L DB || 78.05 | 78.60 || 7805 | 7920 || 6650 | 75.70 || 7805 | 77.60 || 76.60 | 7645 || 7590 | 79.90 || 78.80 | 79.85 || 77.80 | 7830
W = ( 0 [YS(ZS) T])( D [ZS(ZS)T] —+ CEI)_l DE || 78.18 | 78.13 || 77.63 | S0.08 || 70.87 | 7748 || 79.55 | 79.73 || 8048 | 8048 || 60.57 | 78.98 || 7668 | 77.38 || 77.58 | 76.98
€ € | ' DK || 7844 | 7829 || 7884 | 80.64 || 6593 | 70.19 || 7954 | 7929 || 7949 | 79.74 || 7254 | 8134 || 7944 | 8029 || 7879 | 78.84
EB | 7375 | 7385 || 7370 | 7505 || 5875 | 7130 || 7255 | 73.65 || 73.60 | 73.60 || 7025 | 7555 || 7445 | 74.65 || 7275 | 3.3
e \With the drop()ut noise: ED || 7484 | 7499 || 7434 | 7674 || 6268 | 7454 | 7549 | 75.60 || 7564 | 7544 || 6988 | 7494 || 7400 | 7434 || 7439 | 7484
EK || 8179 | 8184 || 8274 | 8350 || 7629 | 8284 || 8164 | 81.79 || 8129 | 81.30 || 81.24 | 8404 || 8479 | 85.04 || 8279 | 83.04
D ” D y o dat Lt ch KB_[| 7345 | 7345 || 7560 | 7635 || 6k35 | 7080 || 7185 | 7145 | 7305 | 7385 || 7015 | 7625 || 7575 | 7570 | 7350 | 7420
efinition 1: Dropout noise: given a data pomt X, eac KD || 7444 | 7439 || 73.89 | 76.14 || 7334 | 7479 || 7299 | 7254 || 73.19 | 7399 || 71.79 | 76.00 || 7439 | 7434 || 7429 | 75.29
feature dimension of x is randomly corrupted by a noise ¢ KE_|[ 8068 | 8125 || 8168 | 8213 || 7863 | ST68 || 773 | 7738 | 70.18 | 793 || 8123 | §339 || 8235 | 8318 || BLO3 | S
o _ _ 7 Mean || 77.16 | 7732 || 77.80 | 79.03 || 68.14 | 7655 || 77.05 | 77.08 || 7117 | 7746 || 7385 | 79.22 || 7807 | 78.36 || 7699 | 7738
that draws a Bernoulli distribution with a probability p. That
1S to say, each feature 1s corrupted to O with the probability p  RTM is superior to the conventional transfer model using

and retains with the probability 1 — p. new feature representation learned from subspace methods.

Acknowledgment: The work was done at the National University of Singapore and was partially supported by an Academic Research Grant No. T1 251RES1827 from
the Ministry of Education Singapore.

Wei Pengfel *, Leong Tze Yun*

* School of Computing, National University of Singapore, Singapore

www.nus.edu.sg



