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Abstract  Presently existng correlation analysismethod formultiple data strean swere all oriented shgk
dmensions data streans only which could not dentify the real correhtion between fiels built bymultipk varia2
bks To quickly detect correhtons between o m ultiple din ension data strean sunder constrained resources a no2
vel correlaton analysis algoritbm based on canonical correlation analysis (CCA), called Stream CCA, is proposed
Focusing on te ocomputational bottleneck of traditional CCA, StreamCCA mntoduces a low 2rank app roxin ation
technique © reduce he dmensonality of productmatrx resulted fram sanpk correlation matrix and samp le vari2
ance matrix which mproves can putational perfomance efficently on te prem ise of hodng approxmate preci2
sbn Theoretc analysis and experm ents results on synthetic and real data sets ndicate that StreanCCA can onlne
detect correlations betw eenmultp le dim ension data strean s accurately The algoritm sproposed herein are presen2
ted as generc forecasting and diagnosis tools w ih am ultitude of applicatons on data streansm nng problem s
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Procedure Sample Row. And Colmn(C, p, A EW)

(1)s=0 (1/E bgp ): k=0 r= 0 /M EXFEH4T
553 kS R

(2) for(i= Q i<p; i+ + ) begn

(3)Randan y generate a valueG; ~N (Q 1);

(4) f G, < AFCP+ N\+C+12) themD® =C; k+
+;+D+;=+D++C" //+D+; KIWIMEN 0

(5) if (k> s) hen exit for

(6) end for

(7) for (j=Q j<p;j+ + ) begin

(8)Randam ly generate a valueG; ~N (Q 1);

(9) if G;< A2+D ) +:\+D +7) henW o, =D
r++;

(10) if (r>s) ten exit fog

(11)end for

(12)OutputW,

RAETE +C+ P +CY + AT LIETERC I i
IR S OB R D + LR 45 LA, H
gﬂ‘ﬁ‘ﬂ)m + g,EuTIEJ’TJij‘J O (s), IRl R AR T W
I TR 2% O (ps).
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I
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Hun Nyl
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E[E C.N = (1+ B+Cu,+,

TR+ Qu+,[ (1+ B+ Qu,+,, 14+ # +, 38
R IRMER |Q [+w+.[ (1+ E) |Q |+ u+ 7,
Qe [[ (1+ B) [Q 7, FHE AL (1+E) Q[ | Q|
AT, TFEE.

FH 51 47950, 1 ARG BE W A B 1 e KRR AiE M
L5 UG HERE C AR IR S KRR AEAEL 5 A2 (1 2 B) (1 i ALUkS

5 Stream CCA

AR R 53 87, FRATIEE HK) S trean CCA S50 LSy
N AN BB B LR BE, ST ST =R A R B 2 B
B, % SR FERE C HEAT AR I ALL b 2R, 4R ) SR 7 4t 7R 5 A0
R AL RAR S I 1) . A5 B 2 50 A DRI EIA24E, 534
R PR RE TT LAAE RS E R H S0 2 TRl op. i 54 1A P 2
AEBHE IS EAEY S Sps Sas Sx&EVE, E4 NI Stre2
anCCA 5% (1 5EA .
511 Sii~ S~ Sus S»

X Tl & B, A F R TR AT =
(L $x, $y )%Uﬁ Hﬂ‘, Xu- nt 1) — X (t-n+2)s 5 » X 21y — X(t),
X 0 =X (nav) » Hﬂ‘ I‘ﬂ’lﬁﬁﬁ/ﬁ*’l\ﬂﬁ%, %ﬁ%fﬁﬂgfﬁéﬁ X (new ) +
n A BRI ERIE NS N X =X + §, AEAY =Y +
$,, — s DR R $, =X ma) = X @nr1)s Oy =Y (new) -
Y . IR E AR, 7] 202 Y Bl a0 —
Fan T

Procedure Incremental Centerng (X,Y, $,, $,,n)

(1)whik a new updating upkeT = (t, $,, $,) arrived
do begn
1
n

1
(2X (1)+ :?$X;Y(x)+: $y;

( 3)A(ncw) =X e = X (3

(4)Update head ponter and rear ponter ofX, discard
the odest tupeX (2+1;

(5B o) =Ymew) = Y 3

(6) Update head ponter and rear pointer of Y, discard
the odest tupEY (a+ 1y;

( 7)enddo

(8)Ouput Centered M atrx A, B and Its Updated M ag2
nitude $,, $s.

K Huyri 50 B S B4 A1 18 772X 5 I, B 37 AR I (RO

IS 1) B B9 ), PR c el B e bt | H 10 o4, I35 Ak ATBA
FEARELR, BASKFRER I 170 2T BB o4, AR IR EF L S A
SKAREHAH K.

AR EA X, Y S AW EEAX 5Y hE
WER) Sk, A DA A, S g 27 HAEUR 1h- 1

Procedure Generatng V arancec M atrix and Covar
ance M atrix X,Y, $,, §,n)

IputX I R"®, YT R, X,Y & updatng magnitude
$., $,, he lengh of slidingw ndow n.

(1) mcemental Centerng(X, Y, $,, $,,n);

(2) for all nonZemw items n column t ofA, B {j|A
XQB;, X0} dobegin

(3) if (jXi) begn

() Suipn + = 8Aw; Seip + = SeBws Seay + =
$.By + $uA (03

(5) endif

(6) if (j=1) begn

(DSyipt=28A, + 8. Spapy T = 28,B ) + $u;
Snap t =8B+ 8A+ 8,8

(8) endif

(DA + =8B+ = 8y

(10)enddo

(11)OutputS, I R"®, S, T R"™ S, 1 R'™ S, I
R @

RE TR 108 0 S0 8.0 7 32 LI 07 U AT,
ERSCREA JCALI ISR O (p?), BRIk AT AL AEH 47 2%
(1975 2R
512 CCA

TSR ARARPY AT 2H (5 2R SE BT ) 1 ) I 1] [R] B
UK, T DA AR B BN ST v 5 CCAL SR 1 58
RS BT, BdE IR 1T CCA I %) 22
RS WY R AR AR, I8 A AT e AR M FOT o 5
CCA. T LLUER AR S AN 20 B9 RE B 5 2 i Z0 0 i
B JUF- Ak A AH TR, IS 2 AR AIEA A0 ARFAE 17 8t b b A
[ V1 BTLA N % B B T (B SOl — IR CCA 1Y
N2 t, eI R DB o Z, = [ij , LI el
(1t S ISR 2028 ¢ I I A28 B AR BN Z =
HESEEE ij ML 6 B 2 S,
(AN G, BI G = E IS, LGHINT +Z-27,+ "
IR G BB AT B B, W) Z ) 6T AT i R Z
R E BEE, £E ¢ Al t2Z AN A FEH T4 CCA. B2 K
Z M R BV, tH T +Z - Z +, AT DMESN K Al
VUL R R G AR R AT LA KRBT, b FRAIR AT
Zit® CCA AR, v LIRS G0 M JE 1 g =97 ot 55
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CCA L. 1R G L K, (D& —MHg B 2, Bl BhER
DAL 7 ) K, DUEB v A, AN 75 BB 5 an SRR AR B
ZAMANFIEAE, WG M5 DK+ K+, + K )M
AL AR SCHR A SR [ 10T H 1K —FPARAN 24 O (n) IR 2801
SRR AR RR AE 1) f 1R IR ARV, Ol I/ i B PR 2L Ray2
leigh quotient I fRJ8f JE 38 &, 115 AFIEHE K, K, , ,
Kio, FT LA IREG 0] KRR B Z MEAT SRR B e 5 S AR v
5 iE B

g5 CRTTH ER R AT, T AR 25 R0 i Bl 11 4L
P it N 2 e A O MRy BT 5% StreamCCA, H T
B S 4T R BT R

Kl 2 Strean CCA 5yt TAE J5iz

Procedure SteanCCA (X, Y, $,, $,n, A DE)

Input FiE X, @, Yoa, $ 8, BASFAAHIRE E 2
BUINTA] O S A= 111

Output 5 kAN AEE (% K2R S )
HUR I PR IEAZ S A AL [ 2

(DHwhikT (i t $, $,) arrived for (t\ S- n)do begin

(2)Generate Varance Matrx and Covariance. M a2
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