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Abstract: Learning from group probabilities helps to protect the privacy of users and has become a hot topic in the commu-
nity of machine learning. The traditional group probabilities based learning methods have gained certain success, however, they still
fall short when the prior information are not fully provided. In order to solve this problem, a novel transfer learning method called
transfer group probabilities based learning machine (TGPLM in abbreviation) is proposed by integrating group probabilities into the
principle of structure risk minimization. In TGPLM, a novel learning criteria is proposed based on reusing the related domain knowl-
edge by minimizing domain similarity distance, which makes the proposed TGPLM not only make full use of the group probabilities

in the current scene, but also learn the existing useful knowledge in the history scene effectively. Experimental results on the artifi-

cial, UCI and PIE face datasets show the effectiveness of the proposed method.
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DK B . 25 Hicdl B2 Tl A 31 2 DL X 107 2 2% SO, PEANS
BRI 3 7R R Y SE g 45 R DL 3R 4 B .

x3 BARGBEILESEFARR

T st BT A ENiEeC Ve
LS Bk
iE% UiES E% ik
1 Orgs vs. People 588 649 587 621
2 Reuters Orgs vs. Place 428 588 456 587
3 People vs. Place 428 649 456 621
4 Comp vs. Sci 996 998 997 999
5 Rec vs. Talk 998 1000 997 998
6 20Newsgro Rec vs. Sci 998 998 998 999
7 ups Sci vs. Talk 998 1000 999 998
8 Comp vs. Rec 992 998 998 997
9 Comp vs. Talk 992 1000 998 1000
10 Email Userl vs. User2 Userl's email User2's email
11 spam User2 vs. User3 User'2s email User3's email
12 filtering User3 vs. Userl User3's email Userl’s email
13 Dos&R2L vs. Probing Dos&R2L.&Normal Probing &Normal
14 Intrusion Probing &Dos vs. R2L Probing &Dos &Normal R2L&Normal
15 R21.&Probing vs. Dos R21.&Probing &Normal Dos &Normal
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R4 BUHAEERRBEETHEELRER

¥JHE%  SVM TSVM TSVM LWE  LMPROJ TGPLM
1 69.31 72.84 73.14 79.61 80.63 79.29
2 69.95 69.80 71.16 72.87 75.20  76.79
3 56.93  63.00 67.32 68.49 70.80  70.45
4 72,26 76.23 71.23 83.11 82.12 83.27
5 70.10  73.40  79.66 76.60 79.30  81.85
6 78.33  83.90 85.14 88.41 86.68 87.79
7 75.90 81.20 85.09 80.68 84.21  85.87
8 83.77 83.24 84.34 85.40 86.78  90.81
9 90.60 90.74 93.56 94.43 95.43  93.93
10 95.98 95.13 95.08 93.22 93.62 97.15
11 96.69  96.00 95.45 98.53 94.01  97.90
12 90.17 89.73 89.34 88.68 88.65  93.68
13 89.02 88.71 83.83 96.36 89.56  95.97
14 92.75 84.25 87.52 96.23 88.51  96.88
15 90.18  89.21 77.83 80.24 87.95 93.41

(2) PIE A %4 4 . PIE S04 PR AL & 68 > A1
41368 I N K B2 EG FEALIE R 1 24 B A 1 442k,
170 MR A BEUSAG L — > BRI T35 . 43931
HEFT I AT RS 10 B 30 B .50 B, LAJE A8 A6 1 24 Hip
Sk G 4 . LI A, X b S P 4 A T Ak B
i HAm il 3 32 x 32 2 &= K/, HEMEER Ny 256 K
FEG, WITE 5 25 18], B 0R R R — 1~ 1024 2 1 ) i 5%
B 3Ca) TR 3(h) 435 o T eSS i e i3 o Bl
G R B YERREE A 15 L AR A 35 5. £ 5 4
TR REEEAE PIE R4 1S ue g

! ( |
(b) WA BERE 1058 24 5T SUR N SR AR A

B3 ZTPIEA MR B M A J 5 UK 24 7y S A

AR 1 3R ECICROE A A SRR A SR R AR IR 4
Te:

(1) FEZF 3k SVM e LT BT A B 58 9 0 2K 1k ik

T HATE R 2T Jrid, 53— 2073k TSVM 14y
RRCRA A

(2) T 7375 08 1 S 4 B8 i 2 bm 2 R
R T S AU A 1 A B 15 B, TGPLM J7 VA 1 F ik
A FPFPEICE A 00 3 2N e 4 KHR A3 B T B LK
LR 20 J7 vk . TRl B oA 1 592 30 295 R A 1 — 20 b 130 B
TR RAR M AR I A% 2% 2] S IR A Rk

®5 PEHEEEEEENTHEE

PIE Dataset ~ SVM TSVM  TiSVM  LWE LMPROJ TGPLM
10 F£ 73.59  72.84 74.24 75.16 74.63  80.19
30 ¥ 69.31 68.80 70.17 72.87 73.20 79.09
50 Ji 64.66 63.80 64.72 67.61 68.80  76.45

4.3 SEHPRALE
4.3.1 SEHEHEXI1

AT 5 52 I s AR 224 i 4 38 1) 45 A4 XU 1 )
S5 ¢, M C, FSCIUEXS BT 42 T s 1k BB A 52 i) . 326
20Newsgroup FL 54 HH 1) Comp vs. Talk FEudide , HAKK
SEHE T RUNR 5, EE €, = 20,4335 €. 4 10,20,
30 il 40, SEEEE AN 4(a) Bis s HOR AR 2 C,
=20, LA €, 4351 HL 10,2030 F1 40, 525645 R4 & 4
(b)Fi7s.

o8 W C,=10
-l 0 C,=20
ol 0 C,=30
[m C,=40
2 o2l "
% 90
S8

2 3
Experiment Index
(@) KTC, MBS HBURME LR

m C=10
0 C.=20
1C.=30
I C,=40

Accuracy
© ©
o N
T T T T T T T T T

1 2 3 4
Experiment Index

(b) XTFCMBHBUBYE LR
B4 ZHCMCBURELR

SESZE R LIRS AL ¢, 1 ¢, Z 1A Y Eu B AR 1k, Bir
PEATE P IMERE A AN K I 1 5 Y% sk 43t
BAPYATSUS I E S B T VA A S e
4.3.2 SEHERELE 2

AT GO USSR K 5]
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B AR AE Ry 26 B0 , R F P Ah S0 SR . (1) FE K =8
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5 )4 g 751 \\ g 68 \
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A 73 64
60 /)! 72f 62
B Al 60
%6 4 2 0 2 4 6 8 10 g4 3 0 2 4 6 & 1012 8% 3 4 5 6
log,(€) log,(1) log,(K)
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(2) Bt S5k (] 5T 280 2 BUE B W38 i, TGPLM 7
POy MERR R LR SR TR X R O TE A B
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