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Background — Transfer Learning

 Data scarcity

« Apply knowledge learnt from different but related domains




Background — Problem

Subspace learning or deep feature
learning methods

Source Domain Data Target Domain Data

» The truly domain-invariant feature is hard to achieve.
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(b) Transfer model on new data (c) Noisy source data (d) New transfer model

(a) Original data

Enlarge the source training populations

Randomly corrupt the source data using some noise

Idea case is with infinite corruptions

Marginalized solution to simulate the idea case without conducting any corruptions



Proposed Method

A linear logistic regression model used as the training model:

f.(z) = W'z,
The Learning Objective:
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Assuming we have J different versions of corruptions, then we can
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By using trace operator and simplifying notations, we have
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Proposed Method

With J — oo , we obtain:
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Finally, we obtain the closed-form solution as:
W = (E[YS(Z°)"))(E[25(25)"] + oD) 7.

USing drOpOUt noise. we have: Definition 1: Dropout noise: given a data point X, each

feature dimension of x is randomly corrupted by a noise €

that draws a Bernoulli distribution with a probability p. That

S 7S\ T SS\T is to say, each feature is corrupted to O with the probability p
EE Y (Z ) . (1 L )Y (Z ) - and retains with the probability 1 — p.

For EE:zS(iS)T:, when o # 3,
E[Z°(Z%) Nas = (1 = p)*[Z2°(Z%) a5,
and when o = (3,

[EE[ZS(ES)TH&',Q — (1 _p)[ZS(ZS)T]a,az



Experimental Results

Results on New Feature Representation Learned from Subspace Methods

Task TCA GFK SA TIM IDA CORAL IGSA MMIT
Model | M. [ M. [[ Mo [ M. [ M. [ M. [ M [ M. [ M [ M. [ M [ M | M. | M. [ Mo | M.
C-A [ 5344 [ 53.65 [] 5532 [ 54.07 [[ 2829 [ 46.24 [[ 51.77 | 51.77 [ 49.27 [ 49.69 [[ 35.07 | 54.18 || 51.67 [ 5428 [ 51.98 [ 52.82
C-W || 50.51 | 51.86 || 4949 | 51.19 || 23.39 | 37.63 | 4949 | 4949 || 48.14 | 50.17 || 31.19 | 48.14 | 4542 | 49.49 || 49.15 | 50.85
C-D || 4777 [ 4004 || 4395 | 40.04 || 21.66 | 4522 || 41.40 | 42.04 || 47.13 | 4968 || 31.85 | 46.50 || 4076 | 45.86 || 47.13 | 4841
AC || 4283 | 4354 || 41.94 | 4452 || 2654 | 30.63 || 44.07 | 4470 || 3891 | 4230 || 28.50 | 43.72 || 42.65 | 44.17 || 4256 | 435I
A-W [ 38.98 | 41.02 || 4068 | 4373 || 1627 | 36.61 || 45.08 | 4576 | 46.78 | 4881 || 2542 | 41.69 || 35.59 | 41.36 || 40.00 [ 41.02
A-D || 4013 [ 4331 || 38.85 | 4841 || 23.57 | 3040 || 43.95 | 44.50 || 4841 | 4841 || 28.66 | 4331 || 37.58 | 42.68 || 41.40 | 433]
W-C [ 3669 | 37.22 [ 36.69 [ 36.87 || 24.49 | 3428 | 3936 | 39.00 || 32.32 | 3330 || 30.01 | 35.80 [[ 34.55 [ 3517 [[ 38.11 | 37.13
W-A || 2029 [ 4050 [[37.79 | 4081 [ 1973 | 37.47 | 39.98 | 40.19 || 36.12 | 3591 || 33.92 [ 30.87 || 3831 | 3946 || 4029 | 40.40
W-D || 7771 | 7898 || 7452 | 7834 || 4140 | 65.61 || 70.06 | 70.70 || 7452 | 75.80 || 77.71 | 84.08 || 82.80 | 83.44 || 76.43 | 7808
D-C_ || 35.62 | 36.60 || 3045 | 3678 || 2066 | 3589 | 3313 | 3393 || 3250 | 3232 || 2074 | 3553 || 32.95 | 3348 || 3571 | 34.73
D-A || 3883 | 3883 || 4040 | 41.02 || 26.62 [ 30.01 || 35.18 | 35.07 || 35.50 | 3539 [[ 33.72 | 3810 || 3591 | 36.12 || 39.35 | 38.10
D-W || 80.34 | 8203 |[ 73.90 | 80.00 || 37.29 [ 6475 || 7438 | 7627 || 77.63 | 77.63 || 80.00 | 85.08 || 84.07 | 84.07 || 79.32 | 79.66
Mean || 48.60 | 49.72 [[ 47.00 | 5040 | 2582 | 4324 | 4741 | 47.80 || 47.28 | 4820 || 38.82 [ 49.67 || 46.86 | 49.13 || 4845 | 49.10
BD [[77.64 [ 7840 [ 79.64 [ 7949 [ 71.99 [ 7674 [ 76.89 | 77.19 [ 76.39 | 76.54 || 76.04 | 70.40 [[ 78.69 [ 7884 [[ 7849 | 79.34
BE [ 7048 | 7648 || 7823 | 7828 || 67.67 | 7588 || 7973 | 7958 | 7833 | 7838 || 72.52 | 79.03 |[ 77.03 | 77.28 || 75.48 | 7538
BK [ 7819 [ 78.14 [ 7924 | 80.04 || 60.68 | 76.64 || 79.09 | 79.14 || 78.84 | 80.04 || 74.04 [ 80.84 [ 79.39 | 79.30 || 76.99 | 77.7
D-B || 78.05 | 78,60 [[ 7805 | 7920 || 6650 | 7570 | 78.05 [ 77.60 || 76.60 | 76.45 || 75.90 [ 79.90 || 78.80 [ 79.85 || 77.80 | 7830
DE [ 7818 [ 7813 [| 77.63 [ 80.08 || 70.87 | 7748 | 79.53 | 79.73 | 8048 | 80.48 || 69.57 | 78.98 | 76.68 | 77.38 || 77.55 | 76.98
D-K || 78.44 | 7829 || 78.84 | 80.64 || 6593 | 79.19 [| 79.54 | 79.29 || 79.49 | 79.74 || 72.54 | 81.34 || 79.44 | 8029 || 78.79 | 78.84
EB | 7375 | 7385 || 7370 | 75.05 || 5875 | 7130 | 7255 | 73.65 | 73.60 | 73.60 || 7025 | 75.55 || 7445 | 74.65 || 7275 | 7335
ED || 7484 | 7400 || 7434 | 7674 || 62.68 | 7454 | 7549 | 75.60 | 75.64 | 75.44 || 69.88 | 74.04 || 74.00 | 7434 || 7439 | 74.84
EK [ 8179 [ 81.84 [| 8274 [ 8359 || 7629 | 82.84 | 8164 | 81.79 || 81.29 | 81.39 || 81.24 | 84.94 | 84.79 | 85.04 || 82.79 | 83.04
KB || 7345 [ 7545 [[ 7500 [ 7635 || 64.35 | 7180 [ 71.85 | 7145 | 73.05 | 73.85 || 7115 | 76.25 | 75.75 | 7570 || 73.50 | 74.20
KD [ 7444 [ 7439 || 7389 | 7614 || 73.34 | 7479 | 7299 | 7254 || 73.19 | 73.99 || 7179 | 76.09 [ 7439 | 74.34 || 74.29 | 7529
K'E || 80.68 | 81.23 || 81.68 | 82.13 || 78.63 | 81.68 | 77.23 | 77.38 || 79.18 | 79.63 || 81.23 | 83.33 || 82.33 | 83.18 || 81.03 | 81.33
Mean || 77.16 | 77.32 || 77.80 | 79.03 || 68.14 | 7655 || 77.05 | 77.08 || 77.17 | 7746 || 73.85 | 79.22 |[ 78.07 | 7836 || 76.99 | 77.38

RTM is superior to the conventional transfer model on various transfer tasks.
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