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Abstract A privacy preserving method based on random projection namely vectors set random projection was put for-
ward on the publication of weighted social networks. The method protects sensitive information security through pertur-
bing network structures and edge weights. It partitions weighted social networks into multiple sub-networks with the
same number of nodes. Based on the theory of edge space, it describes the sub-networks by vectors consisted of edges
information and constructs vector set of weighted social networks as the released model. It uses random projection tech-
nology for dimension reduction and maps the original vector set into the targeted vector set. It constructs the released
weighted social networks based on the targeted vector set. The experimental results demonstrate that the vector set ran-

dom projection method can ensure privacy information security and protect some structure characteristics of the social

network analysis.
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%2 RMC(Random Matrix Construction)

WA BRI BREN k, RESH

i BEVLAERE Py

.

LBESFSE IBESHE m;

2. EEMLAE AR m 1T k FUAIBENIAERE Pe, EE TR BE N (41, -1}, ¢
FEHBUEMERN 1/2, % B R &5

3. EYLAE M m 17 k SR BEHLIERE P, ERE TR A S NO, DM F 4
s

4. foriin {1,-,m} do

5. forjin {1,:,k} do

6. random select an element B(x,y)70 from Pg;
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7. Pe(i, 1) =p(x, y) XP: (i4))5
8. Pp(x,y)=0;
9. end for
10. end for
11. return Ps;
(DR As (G P, B BRI BEE Ar(GD)
MiE 3 OVSC (Objected Vectors Set Construction)
WA G i RE As(G®)  BEHLEERE P;
M. BiREEE Ap(GH)
FIE.
1. for G¥ in {G®,+,G%} do
2. S_vec(G¥)<Select from As(GS);
3. P_vec(GF)=P] « S_vec(G¥) /Vk;
4. end for
5. Ap(G")={JP_vec(G™);
6. return Ap(G");
(DORFME G" Hte
#:%k 4 PNC (Published Network Construction)
BA: BiRHRE Ar(GD)
Wil RAMNE GP
1. 1848 P_vec(GPHMBE T GB;
2424 GPVe & GPEgE MRS , B} GPVe = GSVr | GPEr = GSFr,
3.GP=(UGPM) UGFEUGFVr, /« 7E VSRP B3k, SUELH /N B4R
ERHRBRER, AFERET A AER KN EEEI#IE R4
BT S BEARRTED, SRR B T E RN S RN SRR X
FARRERTE » /
4. return GP;
4.2 WERERESH
W% EREHEASCIAT A, Bk VSMC MRt R E A
HF:0(N) +O(N+ Nu+1td) +0Gd) +00d* ) ~0O(Nu+
td?)  Hod R W48 1P 35 B s Bk RMC MR TR R 24 44
K Omk) s Bk OVSC BT = 2242 OCemk) ; Bk PNC
RIETRI R E AR O +M~+1d?) ; & VSRP &3 M itE
BEAN O(Nu+mk+M+1d?), fF VSRP B 1%
LR RBEERE SRR ARY, SRS HBUER K, &
BIRREBRER m BRI B, U AEBERK.
WS BIEE AR K, tmk > Nu+ M+ td? B, VSRP B 311
BREAR OUtmb) .

5 X

5.1 LBRBEHE

LI Intel BEZ 13-3240 @3. 40GHz I#%, 4. 00GB
HTE, BAE RS N Microsoft Windows 7, BBES N C+H+5
MATLAB,

LBRIEI . PowerGrid $UIE £ (4941 AN 15, 6594 %
1) s Internet BHEEE (22963 AN H5 5, 48436 &), LBME
FTEFRRBE R RE, B Z R AN EE X, R RS E
A A B X HAELL, 100 ] M FENL B BUE A BB E AN E .
5.2 LRERESH
5.2.1 FEPATR R

ALIFER N BRIELE 5T VSRP & 5 AT E H 1T
Wi, TP 43T AR RIMBIESE, R ESE J(HBERE
BNBEER ) BRI BEER £ WL SEERIITH
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HER R BB IBOLT » m BUEIE AT B4R 43 3 F 9 3
B2 TR, EHANF m Mk K, TR AL RT
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BARERE,

5.2.2 FHESERR

RELBARNEIEE L3 VSRP Bk BA R RE
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Xt AL P AT R AIBGE R
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VSRP B KM Bk ICEC R E AR T, KM Bk
R EEEATIER T, B NEPHEEES K—1 MLE
FHE, VSRP B 1% B T HEULIL 3 R R (A8 IR B iR AR I K
MoV, YFEFHARER NIRRT EN, VS
RP BB MILERM T KM B,

5.2.3 AAHR MK

AR BAEE E 3 VSRP B & A #Tm

K. TEWEBHESREPEENFNSHFE. PHREE



B (Average Shortest Path Lengths, ASPL) FMIZE 2 & (Clus-
tering Coefficient, CC)# 7R, ASPL 1 CC pyit BARvER
FASCERI25 ] B95E Lo il AR PR 4 B 4 B Y
®, L6 ASPL WEBUE N PO RGHEEH .

LW RBURS 7 B R B 5 m 2R 435.1225,4905 F 7140
G R4 #1540 d BB S5 30.50,100,120) 4 R L #EAT
ASPL #1 CCARR IR 2 RPN L R, B 10 KEB LRI P
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ASPL CC
Wk BR L EBR aa0h REOR
m=1225 PowerGrid 0. 8512 0. 9412
VSRP k=850 Internet 0. 7854 0. 9052
m=4950 PowerGrid 0. 6825 1. 0236
k=3500 Internet 0. 5698 0. 9832
K=10 PowerGrid 1, 3624 1.5746
Internet 1. 5412 1. 3987
KM K=20 PowerGrid 2, 3624 2.5874
Internet 2. 8427 3,1025

i EREBE A, ERE SRR KR RR R E%E
BEBHOFERT, A REEI B T ENERES. Bk
PLER SRR MR 4R 0 B B BT IRAMR TP, BUR SR T B &R
SERRBREMNEREERARE, TRERBRY REM
BRI FER AR AL LR, EEAELT, VSRPE
EARB LI RERE M.
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BRI ELABBE R R Rk A & R R
e BERT FMRENSEEGC AR ERBRBRLER
BRMBST E 3 HE R R AE LI RAAE R R, AT
ET TR QLIRBIZE BB AN R R KRR PR R
MBEHA. BT EEEREHERMRP RN EHK
Fl» 4 J5 He 51 X a2 ) 4 1) 531 2 0 1 B4R 4 350 B A i)
BREMNFEHTRAGR, X SHRAHRHTE
B, DUBHTE R B SERE SRR H R ERE.
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