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Multi-source Transfer Learning Method by Balancing both the
Domains and Instances

JI Ding-cheng, JIANG Yi-zhang, WANG Shi-tong
(School of Digital Media , Jiangnan University , Wuxt , Jiangsu 214122, China )

Abstract; When transfer learning attempts to leverage the decision knowledge effectively from multiple source do-
mains to predict the labels of instances accurately in target domain, it should consider how to well balance source and target
domains, and their instances in both domains. In this paper,a novel multi-source transfer learning method called mlti-source
transfer learning by balancing both domains and instances (MTL-BDI) is proposed to achieve the above goal. The basic idea
of the proposed method is to embed the doubly weighted domain-level and instance-level balance term into the original ob-
jective function of transfer learning and then solve the proposed objective function effectively by using the alternating optimi-
zation technique. Extensive experiments on text and image datasets indicate that the proposed method indeed outperforms
several existing multi-source transfer learning methods MCC-SVM ( Multiple Convex Combination of SVM) , A-SVM ( A-
daptive SVM) ,Multi-KMM ( Multiple Kernel Mean Matching) and DAM (Domain Adaptation Machine) in the sense of
classification accuracy on target domain.
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0e-12 (0.97) | (1.18) | (1.22) | (1.55) [(1.37)|(1.48) |(1.72)

78.82 | 81.65 | 84.35 | 96.20 | 89.83 | 88.82 | 96.35

COIL-T1 (2.48)((2.06) (2.16)[(2.02) [(1.77)](1.48) |(2.14)

79.62 | 82.28 | 84.50 | 93.32 | 87.73 | 90.09 | 94.35

COIL-T2 (1.95)[(2.55) |(1.51)|(1.81) ((2.18)|(1.38) |(1.29)

51.30 | 83.62 | 57.54 | 83.20 | 77.16 | 73.37 | 71.67

P (2.67) | (2.30) | (0.53) [ (0.93) [ (1.29) | (1.33) | (1.32)

63.15 | 82.76 | 73.81 | 84.31 | 78.42 | 75.44 | 86.72

PIE-T2 (2.49)((2.70) |(1.18) | (1.80) [(2.19) | (1.71) |(1.38)

XM | 67.18 | 76.65 | 71.59 | 79.57 | 77.39 | 76.06 | 81.10
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AVEFL 1 IR A 28R 5 28 P H (D
D) 449 SR REAL, WIS 1 o Step 1IN [ 52 5

M
Bk 0 Y, N2*), Step 2 Fll Step 3 F I [A] 5 2% )% K

0(Y, 2 (I DI 141 D7 1)™) , Step 4 (] 52 7%

r=1 c=1

N O(N),Step 5 HRFAI & 24 Bk O (M). € MTL-
BDI Bk i ZAE AR B ¢ BB E m B 2, | Step
6 7 Step8 WY I 2R O(¢(N* + N+ M)).
TSR] B N ML, B R A B MO T,
OCIN*?) TP g 1 50wk i A a] &2 2% E. ol 2
Wi, P 3 22 PR 2 B e R AR B ¢ s Sk e i A
N, p5E T MTL-BDI J7 i 1y i 1] &2 22

A TE) 42 2% P S 56 36 0E T 1 A% 43 BT A 3043 1 A

Twenty Newsgroups , Email Spam  Office + Caltech , COIL F]I
PIE b BENLYE £ —ME 551817 Fr A 503k, R frin 1] &2
ZRBE, SR A RN 2 Frs. v DUA ) MTL-BDI 53k A
FUAR R H AR ORI 4R 1 2 B AH S K 103 47 I8 1]
H14n NG(T1) \Email Spam 1 PIE(T1). 554 2 RO
B L, A SCHY S 2 MTL-BDI I 8] 52 2% B2 9 45 5RO F A
WAFR 35 AR SCR 5 [ I MBI 5 A 91 B £
SIE BC AE B[R] X 4 Universum g dEA 1153 L &
JIr SR T SRR DA SR iy B2 R AR A LB oK.
R2 ZHRHIERNTHETHBRREE (B:s)

MCC- | Multi- A- MTL-
- SVM F DAM
ft% R SVM | KMM SVM BDI

NG | 2.57 | 4.78 | 2.86 | 9.23 | 6.97 | 4.37 |188.46
(T1) [(0.23)[(0.04)|(0.13) |(0.04) |(0.15)|(0.10) |(14.75)

Email | 5.49 | 19.76 | 6.50 | 25.71 | 19.16 | 12.68 |451.46
Spam | (0.07) [(0.30) |(0.23) | (1.32) |(0.74) | (0.80) |(16.91)

0oC 0.51 | 0.76 | 0.41 | 0.92 | 7.84 | 0.69 | 15.73
(T1) |(0.02)[(0.02){(0.03) [(0.02)|(0.04) [(0.03)|(1.06)

COIL | 0.43 | 0.64 | 0.33 | 0.53 | 0.67 | 0.60 | 6.78
(T1) |(0.10) [(0.06)|(0.04) [(0.01)|(0.03) [(0.05)|(0.77)

PIE 12.30 | 22.99 | 14.03 |181.72| 34.90 | 28.43 |201.52
(T1) |(3.63)((0.97)((0.10) [(23.17)[(1.65) |(1.27)|(10.13)
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BRI — AN 3 2R AT 55, SE 00 S5 15 2 B A eR B0 IS
G A 1R, AT LA B AU g m, B
Fr eREELAE LR 10 W5 R ICP R HORN ] B A8 1k,
FHUL S Jmy R e LSt
3.5 SEHRESH

X F MTL-BDI B , A< 3043 ] A Twenty Newsgroups
B 4E | Office + Caltech {5 4E F1 PIE (4 52 6 Bl — 4>
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SR A AR A, e [1,10],0,[0.1,5],4, e[ 1,
100] M me [1.5,2.5 )% & H.
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1% NG-T1 NG-T2 NG-T3 0C-T1 0C-T2 0C-T3 OC-T4
P 1 AR 0.1249 0.0784 0.1666 0.4044 0.3594 0.0474 0.2478
Y5 2 A 0.1312 0.1122 0.1513 0.2662 0.2897 0.0512 0.2377
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