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Distributed Assistant Associative Classification Algorithm in Big Data Environment
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Abstract: For many practical classification applications, the class label of new data needs to be confirmed eventually by domain expert,
and the result of classifier only plays an assistant role. In addition, with the implicit values of big data calling more people’s attention,
classifier training is going through a transition from single dataset to distributed space dataset, and assistant classification in big data
environment will also become an important branch of future classification applications. However, existing classification research lacks
attention to this kind of application. Assistant classification in big data environment faces with the following three problems: 1) the
training set is distributed big dataset, 2) in space, the class distributions of local datasets contained in the training set are commonly

different, and 3) in time, the training set is dynamic and its class distribution may change. To address the above problems, this paper
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proposes a distributed assistant associative classification approach in big data environment. Firstly, a distributed associative classifier
constructing algorithm in big data environment is constructed. With the new algorithm, the class distribution difference in space of the
classification dataset is considered by horizontal weighting, and the performance deficiency of associative classification algorithms to
imbalanced class distribution datasets is improved by giving a measure framework of “antecedent space support-correlation coefficient”.
Next, an adaptive factor based dynamic adjustment method for assistant associative classifier is proposed. This method can make full use
of domain experts’ real-time feedback to adjust classifier dynamically in the applying process of the used classifier, to improve its
performance facing dynamic datasets, and to slow down its retraining frequency. Experimental results demonstrate that the presented
approach can relative quickly train associative classifiers with higher classification accuracy for distributed datasets, and can improve
their performance when datasets are continually expanding and changing. Thus it’s an effective approach for assistant classification
applications in big data environment.

Key words: big data; distribution; assistant classification; association classification; dynamic classifier
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Fig.1 Distributed assistant associative classification model in big data environment
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wn B W
N~ ~ ==

Table 2 Distributed dot dataset D,
F2 X SHEESE D,

Row-id 4 B C D Class label
1 a) bz (&) d4
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3 as bz C1 d3
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Table 3 Distributed dot dataset D,
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Row-id 4 B C D Class label
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FE R DL AR IR A 205 1 Do I N FP-tree, W11l 2 FToR.

Header table

Item| ss [Link
aloes| T
b, 0.59—
---) Dﬂ){:l
¢ ]0.52
dy 04877

Dy:Z:1 Dy:Z:1
Dy:Z:1

Fig.2 Corresponding strong FP-tree of Dy
Bl 2 Do ks N AR FP-tree

I T AR T ) 2 TR B £ 1 43 A SN 5 FP-tree A & 55075 FPT-Constructing iR 2017 F
&% 1. FPT-Constructing.
N ZE B4R D={Dy.D\,...,D,_\};
BRI RE L LB {wo, w1, ., Wait )5
/N3 8] SR JE B min_ss.
AR 42 Do BT 6 N RN 5% FP-tree FPT.

L=Frequent(D); /R D T A AE 1 DR
Broadcast(L); /¥ L) JE 305 S s 4E D, b
FOR (D;eD)|
FPT=Initiate(); 1OV 5 5 FP-tree FPT,
FOR (4,€D)) { 1134 Dy AR — T8 A
P=Frequent(t;,L); IR G % LHE S TR P
Insert(P,FPT); /3% A3 P di N FPT,
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o TG, R AN YA A AR v 2D RO B S PR A AR, SR SR 1 A R, AR A A2 4 B S

/D BRG] 1R XSR5SR A A5 31/ B S ) PR DU SR T R A A AT, T 7 AR K v
T VF 2 TUA R 5 HG) 22 B0 IR R U A ) e A ST 1e) 23 A 2R B0 19 S 1023 28 07 3k, SR SR 2 Y
B V0 BRI, WU 50 2 7 A AR R 0 A 25 e B BEAT AR B K N 9. FP-tree, AT 23 76— € R 2 b BRAIRAC
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SO AR IR I 1 e

o LU 43 AR AR T T BEAEAE KN B W AFAE R ¢, A SRy ss(e), A H iR K,
0.9, W A S HTIE I — SR OCHA N I=e, T4, AR R AR w2 (A5 A 0.89 (R UL IS T4 1
I I FE B S o BILRIAR, FE A I T — s I L SR JE W, 2 R B
R VIR R WG TR DG B 73 2R T vk vy T SRR B - 55 R HE B0t AN ST 0040 4R AT 40 28 0 BT JR B 1.

B KR AN U2 2] . boosting HiAR . &5k F230%% 3] LR RIS I 2% S 45 T V2 A A BRSSP A Hd
F10 DL S 123250 {33 8 T 9 A 4 I S I o R e A A 0 R S AN P i A T A A Ak BT A A S B
TH S A A T ) DG I S ASE T R A ST A R B 1 2 SR SR T R T AR SCOR I 4 S IR N 5 Pk R [
P o FEUERA 28,205 1 T S AR S AH DG I P R

E X 3(AI % [8) L F5[E (antecedent space support, B #R ass)). RN I=c, £ W EIEE D 11714
) SRR 78 XN sass(I=>e)=ss(D), BN T=>c; BRI 1 7625 AR 4 D H i 25 (0] 532 R B2

TE X 4(#H K FE#(correlation coefficient,EFRp)). 4 E = MEHEE D LIK— AN I=c, 8 LHFT
i 1RG4 c; R AH OC R 0 T
ss(fwc,)—ss(I)ss(c;)

DA —ss(I))ss(c)(1-ss(c;))

AN I=c; AH 28 R p(I= ) AR VG AR I 35 a0 il aE 1) 2 p(I=c;) (0, DI TUER T ) H IR 3851 ¢
1t A HEDE A F PR = R IEAHDCEI2) 24 p(T=>e)=0 I, T0UEE T 1 YR 28500 ¢ (W B TR) A0 AR AT 156 R,
FRE D MSZHRN3) 2 p(I=c;)e[—1,0) 05, W 1 ) H IR 2850 ¢; 1) H RSP0 4 LR HG 2k 7R SG R St 4R,
RV RGT A 0I5 ¢ PR HE BT 0 AP B0 1) 1 FH B B 28, B G A DG 3 50 0 440 o BB 3 T 1, 0 43 S8 [ L
FERBK.

E X 5(GRE 142540 X N (strong antecedent class correlation rule, B #} sacer)). 725 W H 4 4E D 1,245 ¢
5/ 2 ) 3 47 FE B A min_ss FH 85 /M OC R B AE min_p, W1 R ass(I=c;) Zmin_ss H.|p(I=c;)| = min_p, WHR N
I=c; A AVEAR 4R D Hh I s i AR S AH SC R,

55 P A 52 B2 FE B AN R A SCAE SR FP-tree FPT b % B 58 i A4 2R AH S 00 ) 1T - 29 25 ey T8 J0 00 o B
I 5 58 P 5 A Bz /0N 25 1) S RF 88 180 1L P T 44 5 % 288 ) 0 %) A DG R 80, 9 LA v A A S 4 0040 4 v &% 258 030 IR
DUITRI ML 23 A 35 45, [T s, 4 SR Bk 3 78 43 R0 FE R D 7 e o i A ) P AR s TR )4 L. R TT&5 5491 1 Ui B
SR CR-tree (2R L #2245 @ 91 1 v (¥ e/ 209 [A) S 4 B 0 () min_ss=0.3 8 /)N AH ¢ 2 25080 (B
min_p=0.3.

56 EE 2 TR I NGR FP-tree FPT "HZ AL dy 1 2RAH G MR A3 dy 1 S AR R A (— AN 7 B8 1,
M FPT W5 dy —# I TSR A A 20 %), i Bl 3 Fram. LAIR by ), 45 58 dy 4 A 2R (Y dy — R,
FLAE D P 23 1) SRR BE 2 (wox LHwy x Lhwa x2)/(wox| Do [+wy XDy [+wax | Dy )=0. 327 S5 A5 2K i e 51 A8 385 A2 2 1)
SRR BE I 0,43 dy BN FP-tree 411 4 Fros. i B m] P= A SR (a1,d4)]s5=0.30 F(by,d,)|ss=0.32.
T (@1, ba,da) (125 18] S 2 R (wy x 14w x 2)/(wox | Dol+wix [ Dy [+wyx | Do[)=0.13, AT A2 AR A% (1.

HE TR TP SEAR SR 58 S RT A 6 4 K

1)  (a1,dy)=>Y](ass=0.30Ap=—-0.48);

) (a1,di)=7|(ass=0.30Ap=0.87);

3)  (byds)=X|(ass=0.32Ap==0.57);

4)  (buds)=Y|(ass=0.32Ap=0.34);

5)  di=>X|(ass=0.48Ap=-0.58);

6)  dy=7|(ass=0.487p=0.58).

] b AT R I B ) (AR dy I BT AR S IR )
7)  (a1,c1)=X|(ass=0.35Ap=0.42);

3)

p(ljci): \/SS(
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8)  (ai,c1))=>Y|(ass=0.35Ap=-0.54);
KL by (BT ¢ A1 dy (KBTS SCIBRE )
9)  b,=X|(ass=0.59Ap=—0.54);

10) br,=Y|(ass=0.59Ap=0.61);

KB ay BOHTAF ISP

11) a1=X|(ass=0.65Ap=0.61);

12) a;=Y|(ass=0.65Ap=—1.00);

13) a1=Z|(ass=0.65Ap=0.42).

Header table
Item| ss_[Link

Header table

030 Item| ss |Link

a [030F-======< -

i X -___+
@ a 10.30

by (032777777

Dy:Y:
= by 032 |--~
SogcR= ©
¢ 0.11

Fig.3 Conditional pattern-base of the item (D,d,) Fig.4 Conditional strong FP-tree of the item (D,dy)
Kl 3 T5(D,d I 5% A S Kl 4 T5(D,ds) ¥ 4 A4 158 FP-tree

FEWT 1 v n A 2 TR SE DC e T, SR FH [0 1) 2 ) S F B BB min_ss=0.3, 58 /0 19 25 () A B 1)
& min_sc=0.5, 0 H G584 B b,=>Y](ss=0.35A5¢=0.59)F1 a,=>X](s5=0.41A5¢=0.63). B 2 5] Z W IR0 AN 5
S ARSI AS BT SRR Z P00, SR A abb U E S 26 1 B (i, D) 35t 5 2 BUAE ) i FP-tree FRIHEC,
T 23 B A AR ST 53 S 25 B VN S fe, TR0 EF 65 0 Bt 6T 22 50288 14D 0 A 0 D) 2 2R DAy e TR ARG 28845 88 P B A1, ) o 7 AR 2
BT 22 B I A2 AT R RTINS S SR O PR35 S e R ), AR A1 20 288 1R i 2. DT b, 4 S R T o 4 28 A G 1 )
HEAT 428,

M TE NG FP-tree FPT 42 Y 45 31 55 BT AR 2 AH SN F=>c; B, IUDKR 12200 M) ey A\ 380 432 U B CR-tree HH, [F]
T fe 585 £ AR T B B SR AR SR ey R ey B AR, [, o (1) > p (r2)>0 B p(rr)<p(r2)<0 B
(p(r))=p(r))A(ass(r)>ass(ry)) I, LA o R0 7 85451 2040 1 rp, AR R AR I 11 T 85 45060 00) 7, A IR 0] 12
T B4R 1 AR 8, A LA 10 TA7 BY A 4, A FRARI) 5 T By 4 H0I0) 3,48 Lok Ab ¥R A5 2045 1 Bt N
CR-tree 411 5 Fiow.

X|(ass=0.65 p=0.61  adap=1.00)
Y|(ass=0.65 p=-1.00 adap=1.00)<_

~

Z|(ass=0.65 p=0.42  adap=1.00) 5

X|(ass=0.59 p=-0.54 adap=1.00)
Y|(ass=0.59 p=0.61  adap=1.00y€~~,
\

\

Z(ass=030 p=081 adap=1.000e~_

X|(ass=0.48 p=-0.58 adap=1.00)
Z|(ass=0.48 p=0.58  adap=1.00)€==ccc__oc-=-""

Fig.5 Corresponding classification rule tree CR-tree of Dy
K5 Do BTk (1 7» KRB CR-tree

76 LT adap J& RGBT 7 S0 4R 1 3E N K T AR AN LR AE R 0 R i 40 A LA R 8 1.
T L T A A EON s FP-tree [ 43 M0 W B [ 44 5% CRT-Constructing #3841 F
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&% 2. CRT-Constructing.

B N AR M BB Do BTN N ) 43 A1 20N 55 FP-tree FPT;
& R R IR {wo, Wi, Wi 1
5 /N7 F) S 8 BE 1B {E min_sss;
I /N IE R EUB A min_p.

i A IR AR Do TN R K 23 S8 N CRT.

CRT_Growth(FPT,null); /138 3 1 12 bR B8 B
Procedure. CRT Growth(Tree,c)
IF (OnlyOnePath(Tree)) { IR Tree (L5 A AR
P=SinglePath(Tree), 11PN Tree BT A& 1M B — H 12
FOR (VBcP) { /3T P AT SR A A B
IF ('MaxltemsWithSameSS(f)) CONTINUE;  //4AF1E B AF1F (S BSPIA(ss(B)==ss(B)) I, SAE 4b B
r=aUp; IRy
IF (ss(y)=min_ss)
FOR (Vc;eC) {
IF (|jp(y=>¢)|=min_p)) 11U SR y=>c; ¥ A2 B3 /N A DG 2R B0
Insert(y=>c;,CRT); /AR y=>c; 3 N B CRT H, [F] B fih 2 85 B
}
}
}
ELSE {
FOR (VficLree) { /1A 18] AL Tree THAE K (R4 — T3 f;
r=aJf;
IF (ass(y) =min_ss)
FOR (Vc¢;€0) {

IF (|p(y=>c))|=min_p))
Insert(y=c;,CRT);

¥
Tree,=GenerateConditionFPT(y); 7Py I AR A Tree,
IF(Tree,#<)

CRT_Growth(Tree,,y);

}

}

H7% CRT-Constructing LAZ ML 575 FP-growth Jy J5U 2 ERIZE N5 FP-tree HRAE T F5hnAa B, 5T LUK o i 14
ZH DRI P 42 9 R0 A S R IR & I — 25 I R IR A AR o ) ) i ke ol it i A B — S J AR
IR AR5 AT P e AN ) DA R L BRI T AR R I M T i R AR A 1 AP AR ) i FP-tree i
VAFZ 0, R OR BAR T 48 R T4, & 8w (133 4T 1R RE.

3 REURIMR PR S LR[BS FE

FE A Btk D By AR 4R Do W2 58 73 FEMNIB CRT J& BIRT A ] CRT 2y Do B R A £t o 20 04T
73 28 BUAT (1 73 S8 Dy 25 70 230 B A6 R OB I 5 20 S8 45 20 8 I ] 3o Rt o DR AN A AR T AR X T )
YRR AR BT R AR IR B0 7T B AP AE WA (R B 20 A R AE AN S0 I A IR 5 X AE e B B8 1 23 U 1)
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INF N T 43 24 2% PR AR A R S YR IR ARk A 43 IS 2% R8I IR 1) 4 S B 4 v 40 R e %, [R) I 7 4 R
U SR A IR SEIN 23 2R Bl R4t — e T3 1 X - 1R 20 2R 28 sh S TR T vk,

TE X 6(3& K B F(adaptive factor, B #R adap)). & I=c; &AM EE G Do IR N IR AE 25 (B H4 55 D 42 40
52 R — 2RI FLIN A1 A Do JIT 8 R A B BEAT 73 S R b 3647 n A JC 2L UG RC iR, HL AR 35 40008 53 ) 552
I 3 2845 R IEAT ny A TCALIR 73 IG5 R AL, n—ny A TCALI 73 45 RA B E SO T=> e, X838 73 FEE K
b VAPS V]

adap(I = ¢;) = m 4)

H1 22 30(4) AT LR T=>e; (38 N R adap(I=>e;) & 58T 2R BT Bedhs 7 JEE I 2 ny/n (0366 15 o %, H 2
n/n=0 W ,adap(I=>¢;)=0;1 n,/n=1 W ,adap(I=>c;)=1.3G N.IK 1 B 2 T M0 37 4 28 B0 0 10 30 N R B 2 (e Ok, 3t
B AZ K U8 T 7 SR B A 1 PR i ey, 7 e R o B A 1 42 T A K.

LER A MBS Do W £ 1073 ERNRS CRT v A4 I A3 2 IR AR AR (B 1 AR ] 40 26 4% CRT 4
Do B RAE M TCAL ¢ BEAT I3, TV S T0AL ¢ X &N ¢ 19 UR B, VA B de KR 00, R8¢ )43 2K bR 5.

TE X 7(YAJE £ (belonging degree,f&i #R bel)). 458 A MEPELE Dy - FHMB CRT F1 Dy L —"M 40250
H oM CRT 1 ¢ JrULECHIZE A ¢; BIBR BT SEA SR A {1 = ci.h=>cs,. . L=}, WITEAL ¢ 3209 ¢; KA
RN

k
Bei(lyc ) ss(c;) % ;adap(]j =c)xpl;=c), k=1 )
0, k=0

& b3 adap(l=>e;) N L=, 581 73 B0 AR 138 N R 15 p (L= eq) A B 7 B H BN JE A ¢ 10
ST A £ 0 AT AR Y 10 2, 0 Ay 2 R0 U PR A O 2R B s () R R ¢ AR S R BIL IR I ASURE 2, B0 e 1) 228 11) 52
FRRETTAL ¢ AR ¢; VAR FEAEAE ¢ P A0 3 A A ZE RS 0 200 ¢ Wl e R 2B L 1 R L 25 8 1 R
X T 73 S B AR 1R 38 R 2 LA KGRI U 7 A28 %o S ) b 3O )00 o 40 P 45 22 e R 2R

PRI TSR RICAL ¢ XA c(O<ism) Vg S e 28t BB IR ¢ AL = 3elbel(t,c))>bel(t,c)),
BV T GV i B2 B K RIS AN 2R 5] 3 T 7 SR DA 0 B R S A A AT 70 R I SR BOA ] B X AN R IR
PR A S, AR AP G CRT 7173 S80I A o BB 4% 50 245 T4 8, (5013 2 Wt 457 7 i3t 43 1) AR 7 8 o v e A1 2 28 v
if 2% 2 Aff 30T AR o R (N, 5 0 LR AT VI 2

4 £ B

N T AR A ST R PR 8 R Al B S B SR AAC I R K 4 N R BN R bE e . o R UER 2R AN
43558 101 ) 2 A5 B0 4B 10 38 Y 66 13X 3 AN 7 R HEAT 2047
4.1 BEEAACHIIISRIERED T

ST SO A SCRR B DG I 2> 25 8% AAC N2k RE. D T B6AIE A S0 7 L IIB AT 808 1 5 4 it 3 A 2 6 Tk
PSS FMDUSL, A 2l (1 570 FMAGFEPO DL K 8587 595 DMARFPHEAT P gt L /3 #r.

S50 B0 <12 TSI 5 SR P SRR T R e L SO ) B /N L 28 99 9 B4 4R Pneumonia, % 0 4
1 R R B 5.

AR AEIL AT 76 YRR ARELE M s BB M T A S S AAC 1N ZRE REHEAT 50 UF AR SCIE SR
F T 3B AR S I B 2B B AR, S L M 78 AN H 0 B B, 4 BRS04 1 S00K 4% 43 54

SIS IREE R 7 AP N AT O E A 4 AP T 100M K el e M IR BE T A 3 B LS
I 10M FE AT Sk IR BT b A A AL K E 4 08 :CPU:iS5-2400,3.1GHz; N 17:8G, 5 /E & 48:Win7 Ultimate.

S A AE(1) SR 1 000K s, 1 “SY” A Hdln 46,18 6 Z1l HH T AAC 53 5 FMD Hl DMARF 5
AT I i) il S 45 B A AR A0 1) 45 J5(2) SR SRR FEBIAE R 0.02,1 7 45 T AAC #5345 FMD 1 DMARF 5% (1)
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AT ] (1] Bt B AR AP &5 L
Table 5 Information of Pneumonia dataset

# 5 Pneumonia F¥E 15 Bk

Ly Wkl R BEIL &k Bl P R wil
A SY DL HLJ SD SH e GD -
R 1 JRIE A fili 0 1 1 0 3 25 10 40
5 2: R A fii 16 861 206 763 87 52 210 2195
5 32998 P it 1394 169 711 25 659 726 772 4456
8] A1 B il 1 26 0 0 212 33 227 499
S5 5: 97 % b fii 91 57 0 12 29 51 114 354
5 6: il = 3 74 31 238 22 382 80 830
K 7:HoAth 6 23 127 216 9 0 152 533
Jsgis 1511 1211 1076 1254 1021 1269 1565 8907
1200 900
1000 - AAC 800 ——AAC
o -s-DMARF = 700 = pDMARF
= 800 - +FDM = 600 «FDM
E 600 —+FMAGF E igg ——FMAGF
£ 400 £ 300
200
2
00 100
0 0
05 1.0 15 20 25 30 250 500 750 1000 1250 1500
Ipc /N 23 A SRR FE B AE (%) s 5 (K)
Fig.6 Execution time along with Fig.7 Execution time along with
different min_supports different data amounts
K6 PAT I A Bl B /N STHEE AR 4K Bl 7 AT B 17 B Hi ) AR AL

HH I 6 R 7 W LR H B AR O T2 K 1) 2 R A B I 4, 5 2 T FP-growth AR 1) FMAGF 7% .DMARF
L DL RSO AAC SRR L, 28 S AE70: FMID B AG B /> SR FE B0 AR 09 9k /) B B0 a0 125 (10 189 m, JE AT B ) 81
BRI GE K S AR LT FP-growth AR STVE+ DMARF AT VEAE B B2 T FMAGF, A U5 AAC
AT Pk B S A T DMARF.IX Ui B A SO A 8 SR B0E AAC B L 1 b4 k. 53 41, LU DMARF
(10 SN B, S VB F A 4 S A0 T R (1 B, T 20 A X SRR BY S, o — P AT IRy 2R
4.2 BHEAACHD RKEBESN

e N ORW AR SCAY o8 AAC 140 ZEUERA R IEAT 20T B NLLUR 3 A J7 T HEAT 03— A At 6o 34 3 2043 2 4
Pz, MR A 020 8 AAC 15 2 1S 70 24 2% CMARYV) 23 2 UEAff 28, — 2 S0 AP B0 55030 42, AR A S0 43 2%
M AAC 5T 4 25 3% PCBoost™ 1 43 S vl 36 = B of 4 A7 20 40 2 B0 A2 WA A S0/ 2K 88 AAC 7E
A ICHE AU 2R I 4 U .

AR 1 TR, e T UCT MLa$ 2z ST it 10 ANt 48,58 H 10-37 38 X6 AIE J7 326, B 40 B g AR A
IY R 10 S50 BRI TR 9 I I UINZRAE, T 1 1 A0 4 A M AR, H SR 4R 1) 2 2R HE A 268 0 10 ICHERf 2%
(V-3 MEAE 2B R A I HER 2238 6 73 A H T 25 B0 SRR AE LA S AR S04y R EVE AAC FNE OGN 43 B
CMAR £ 508845 1oy FEaf 2.

H# 6 1 LUA HL A SO R EE AAC 1153 B UERG AU FE Hypo F1 Zoo W/MEUIR AR FBE 72 T2 SOG4 28
H 9k CMAR; T 7E A P46 B 45 4 Glass M1 Vehicle 1, ACC H)4» ZHEM KL CMAR H W 8 I #27F. B4k -, AAC
153 RAEF F ZL T CMAR.

FLUR AR 58 2 TR, 2 VP Al S35 1 8 e, SR FH SCHR[25] b B e 619 10 A~ UCT 82 A0 B (11 288 73], 76
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X ANV B AR 1 AR A 43 2 T P B8 40 L T, e A 4 T b S AN B AR o R R ke R 7 AU T
B SRR A DL AR SO0 R AAC RVEDHT I ANV i 4 7 SR 535 PCBoost 75 7 # 4 £4E 1) g-mean {H.
Table 6 Accuracy comparison of CMAR and AAC on UCI datasets

Rz 6 AAC F1 CMAR Hyk4E UCT i 4 Mk R L%
ESIES S % J& 1 3L HKE  CMAR (%) AAC (%)

Austral 690 14 2 86.1 87.3
Breast 699 10 2 96.4 96.6
Cleve 303 13 2 82.2 83.7
Glass 214 9 7 70.1 78.7
Heart 270 13 2 82.2 84.8
Hypo 3163 25 2 98.4 97.1
Iris 150 4 3 94.0 94.5
Vehicle 846 18 4 68.8 76.4
Waveform 5000 21 3 83.2 83.3
Zoo 101 16 7 97.1 96.8
Average — — — 85.9 87.9

Table 7 g-mean value comparison of AAC and PCBoost on imbalanced datasets

F 7 AAC Fll PCBoost 532 [f [ A1 £ s 42 1) g-mean {H LLEL

RIS RS D N CS EZLES Ko A PCBoost (%) AAC (%)
Sonar 208 97 111 0.47:0.53 88.9 91.8
Monk?2 169 64 105 0.37:0.63 61.7 60.9
Tonosphere 351 126 225 0.35:0.65 89.4 92.5
Breast 699 241 458 0.34:0.66 98.7 96.3
Vehicle 846 199 647 0.23:0.77 96.2 95.4
Segment 2310 330 1980 0.14:0.86 99.5 97.2
Glass 214 29 185 0.13:0.87 94.9 93.1
Satimage 6435 626 5809 0.10:0.90 82.2 83.7
Vowel 990 90 900 0.09:0.91 92.1 94.4
Abalone 731 42 689 0.06:0.94 70.4 65.6
Average — — — — 87.4 87.1

H12% 7 ol LUE A S0 K500 AAC 1 g-mean fH7E 4 N EE A B2 T PCBoost 3%, 78 6 M4k L
2T PCBoost 53k, V- HMERNE 2 T PCBoost 5%, B AR A SC I3 S0 1N AN 0308 45 1) 38 1 g ) s 2% 1
PCBoost 53, (HAE I 25 73 288 s I AN T EEAMEOIE KA | 950 28 8 & IF S A0 A, PRIkt 2 — i 2 A1 i

Py KT

FEUCET R ER 3 TR, SR T I SR AR 10 o B /N DLl 98 5040 4 AR Vi 6 45 ol Db AN b B9 4R 55090 AAC 43
T LAANCR: FH A h 5045 42 (Local-AAC) T4 R HI 4 J& Bl 48 (Global-A AC) A DA [ A i) 75 X% H 4 Je Sl
£ (Weighted-AAC)IX 3 F11J7 sUHEAT MR, Local-AAC HEAT IR I BAAC b0y 172 1808 F T 1 45,172 /88 i -F
53 MR .7E Global-AAC Fl Weighted-AAC HEAT MR, BAAS HvCy 172 (935005 R0 0 Ath o (¥ 7 A5 5048 1T -7 011 5,
Ay 172 F 8 AR B 8 F T R 3 R sUAE S ot B 1K RHER R

1.0

0.9

0.8

A
R 07

0.6

s

u Local-AAC
5Global-AAC
Weighted-AAC

Fig.8 Classification accuracy of the algorithm AAC on each center

K8 Srik AAC E4% L B0 JRHERG R
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7E Kl 8 1, AVE R &0 B3 2 S5k 2. i 18] 8 W LUR A 4 = B0 AR 70 & v I S ik oy 25
25 B g T (50T FE A K 4 £ 43 K 0 2 L LU 1 7 5 11 25 4 P 43 5 8 Weeiighted-AAC 1153 MR
BT Local-AAC F1 Global-AAC.IX 1 B A SO ] A J7 2RI B R0 R 4 5 B0 48 46 A b 45
P 10 43 FEHER 2.

43 ETERRIBERNS LBAACHT ARSI

S S i AR SC 43 FEETR AAC T4 5 St 4 S HEAT 3 25 VR B i 14 40 JEHE R R EAT M R L
= /N JLITT 98 B4 48 Pneumonia Al UCT HR &4 s 58 K 1) Waveform 24 4E . X Pneumonia 4 4 34T MR,
TFUA LA 1~2 JT 43 (RIBCHR AE A U 2R, 20 B 4 AR U6 3~4 T4y 5~6 JT4 . 7~8 143+ 9~10 I3 A1 11~12
FO BB BEAT 43 e R AR P 9 25t T ASEEAT A B RIE T8 S S i 4 SR AT B A8 I AAC
Gy LI 43 e T 0 Waveform By BEHEAT 2 H7 385 TR, B B % B0 SE B LY 1 5 254 2 36— A

WIZRER, AR TR U PEEAR I 4 40 IR EE. B 10 25 1 T AAC S0 A A o sh & M ARE T 0 R R
1.0 0.90
—=— Adaptive-AAC —— Adaptive-AAC
0.9 ——Original-AAC 0.85 ——Original-AAC
E 08 @
S%K 5 0380 /’—4———‘\
M 0.7 3
0.6 0.75
0.5 0.70
3~4 5~6 7~8 9~10 11~12 3~12 2nd 3rd 4th Sth 2~5
Ay EIETES
Fig.9 Step-Up accuracy on Pneumonia dataset Fig.10 Step-Up accuracy on Waveform dataset

¥l 9  Pneumonia F4f 4 b 1138 1 43 Sl % K 10 Waveform $#f 4 I 15 3t 43 S kA 2

B 9 A1 10 H,Original-AAC /R 702588 AAC 767 25 B R AT ) & A 24,10 Adaptive-AAC & ¥R 1
IR I T ORISR BT A AR > 2688 AAC N 9 W LAE L, EEh A AL 4y 588 Original-
AAC BE A 73 151 B0 SR A B 0] R 78 4, 3 2 S 1 2R (0 AR Ak AR 56 0 025 170 R AT Bl A T 28 J5 1) 43 25 8% Adaptive-AAC
AT AR AR B AN B 10 1T LR W 6T BEALEE 50 19 Waveform 4l £, Original-AAC fll Adaptive-AAC i
O3 S HUHE B K AR A, AT IR 20 S A 20 AR Ak AN O (H T 18 S Sk WA £ 4 4, Adaptive-AAC 1) 43 S Y A 22 4T
PR WAL T Original-AAC.IX 6 W AR SCHE ¥ 5E T % 5K S It 4 SR 1 3 2JS 45 20 74 R S B0y mT DU i o) 26 8
T 1) B A 0 B 10 43 25 P e

P A b S 56 23 AT R0 200, AR SR HH I B PR35 A1 3 B GG A AAC BB 1 o A VI ik
REFN 23 S UERF 6, 01 HLRE RS B Xl B 23 S8 N 3 T 20 S 35 101 17) 2 2% 0l A2 1) 43 S Mk R, & — o 2 8l 21
Al B 4y SN ik

5 & &

Wt Kb T 26 10 LR A A AT AL A B 2 PR AN BB S AF, K 00 3 555 v Bl B 20 b SR e J
I3 8N A 1 — A B 53 S AR B 1K) 3 SR T AT S 0 S I 1) S DA b AR SR T — 1 4
Aty 2 H b S A 2 1) AN TR 55 53 A7 P 2R AR AN IR DRI 9 SR B3 A2 S0 7 G T e A i I AU 8 2 1) 4% i K
Fi ST A Hb 53 24 25 VI 5 1) T B R A — AR A R I AN FP-tree; FI/E b DLCRiT A1 7 ) SC 45 B2 -AH OC R B0 4 E R ATE
SR A2 A SR AR G AR, T AR 1) T S AL A Hh 73 S48 1 TR SRAE 23 S8 W ] Rl e rp R & S S inf
A5 (K 5 SRS JLHEAT 20 25 T 4% S 36 5 SRR WY, AR SCSEE FLAT B (1 73 8% VI R RE AN 23 S HE R 2 [7] I 16 1)
) 53 A1 ANF- A5 1) B4 4 RN 0 2 72 A TR B0l £ H AT B e TR I R 0, A8 K0l B 85 £ — b A 25 1) il By 23 2K

© PERREERSMROT  httpy/ www. jos. org. cn



REA T &5 —F KB IRE F oA Xidoh By K ok 2809

Tl

ARSCE S o M 17 R BAR AL 5 B 23 S P W £ 103 3261 SR 1 AR SR Kol 24858 v o3 A 205 B 20 56
R SR Ji ot 1R P (K Y AR AR —— R BRHia PA E h SC I 20 S M T SR M B 23 S8 s A T R B,
d e i TR AN ST A IR S 3 W B S P 5 G B PR L 1) SR R0 SR TR 5 W R i R v
LN T 25 BT AR R AR A R B AR K FP-tree DR, AT 56 W) 43 288 4 1RO I 5 1 s G R 80 o R, I S s
BRAG 20 e85 F v A 2 e N T2l i 7 U R B — 52 I 8], — D BATR SR R BB A sh e 778555
B 38 4 R Ut 73 S T7 IR AT R B PR T 1Al 1 3 R

References:

[1] Jan TK, Wang DW, Lin CH, Lin HT. A simple methodology for soft cost-sensitive classification. In: Proc. of the ACM SIGKDD
Conf. on Knowledge Discovery and Data Mining. New York: ACM Press, 2012. 141-149. [doi: 10.1145/2339530.2339555]

[2] Wu XD, Zhu XQ, Wu GQ, Ding W. Data mining with big data. [EEE Trans. on Knowledge and Data Engineering, 2014,26(1):
97-107. [doi: 10.1109/TKDE.2013.109]

[3] Wang XF, Dong D, Liang MX, Zhang B, Zhang MW. Thinking and methods concerning applying data-mining technique in clinical
efficacy evaluation of TCM. Chinese Journal of Integrated Traditional and Western Medicine, 2007,27(10):949-951 (in Chinese
with English abstract). [doi: 10.3321/j.issn:1003-5370.2007.10.031]

[4] Helmbold DP, Long PM. Tracking drifting concepts by minimizing disagreements. Machine Learning, 1994,14(1):27-45. [doi:
10.1007/BF00993161]

[5] Agrawal R, Srikant R. Fast algorithms for mining association rules. In: Proc. of the Int’l Conf. on Very Large Data Bases (VLDB).
San Fransrsco: Morgan Kaufmann Publishers, 1994. 487-499.

[6] Liu B, Hsu W, Ma Y. Integrating classification and association rule mining. In: Proc. of the 4th Int’l Conf. on Knowledge
Discovery and Data Mining. New York: ACM Press, 1998. 80-86.

[71 Li WM, Han JW, Pei J. CMAR: Accurate and efficient classification based on multiple class-association rules. In: Proc. of the
IEEE Int’l Conf. on Data Mining. Piscataway: IEEE, 2001. 369-376. [doi: 10.1109/ICDM.2001.989541]

[8] Yin XX, Han JW. CPAR: Classification based on predictive association rules. In: Proc. of the SIAM Int’l Conf. on Data Mining.
Philadelphia: STAM, 2003. 331-335. [doi: 10.1137/1.9781611972733.40]

[91 Dong G, Zhang X, Wong L, Li J. CAEP: Classification by aggregating emerging patterns. In: Proc. of the 2nd Int’l Conf. of
Discovery Science. Berlin: SpringerVerlag, 1999. 30—42. [doi: 10.1007/3-540-46846-3 4]

[10] Wang J, Karypis G. HARMONY: Efficiently mining the best rules for classification. In: Proc. of the SIAM Int’l Conf. on Data
Mining. Philadelphia: SIAM, 2005. 205-216. [doi: 10.1137/1.9781611972757.19]

[11] Shafer JC, Agrawal R, Mehta M. SPRINT: A scalable parallel classifier for data mining. In: Proc. of the 22nd Int’l Conf. on Very
Large Data Bases. San Fransrsco: Morgan Kaufmann Publishers, 1996. 544-555.

[12] Friedman N, Geiger D, Goldszmidt M. Bayesian network classifiers. Machine Learning, 1997,29(1):131-163. [doi: 10.1023/A:1007
465528199]

[13] Song HH, Lee SW. A self-organizing neural tree for large-set pattern classification. IEEE Trans. on Neural Networks, 1998,9(5):
369-380. [doi: 10.1109/72.668880]

[14] Ghosh AK, Chaudhuri P, Murthy CA. On visualization and aggregation of nearest neighbor classifiers. IEEE Trans. on Pattern
Analysis and Machine Intelligence, 2005,27(10):1592—-1602. [doi: 10.1109/TPAMI.2005.204]

[15] Agrawal R, Shafer J. Parallel mining of association rules. IEEE Trans. on Knowledge and Data Engineering, 1996,8(6):962-969.
[doi: 10.1109/69.553164]

[16] Cheung DW, Han JW, Ng VT, Fu AW, Fu Y. A fast distributed algorithm for mining association rules. In: Proc. of the IEEE 4th
Int’l Conf. on Parallel and Distributed Information Systems. Miami Beach: IEEE Press, 1996. 31-44. [doi: 10.1109/PDIS.1996.
568665]

[17] Schuster A, Wolff R. Communication efficient distributed mining of association rules. In: Proc. of the ACM SIGMOD Int’l Conf.
on Management of Data. New York: ACM Press, 2001. 473-484. [doi: 10.1145/375663.375728]

© PERREERSMROT  httpy/ www. jos. org. cn



2810 Journal of Software #4334k Vol.26, No.11, November 2015

[18] Han J, Pei J, Yin Y. Mining frequent patterns without candidate generation. In: Proc. of the ACM Conf. on Management of Data
(SIGMOD). New York: ACM Press, 2000. 1-12. [doi: 10.1145/342009.335372]

[19] Zaiane OR, EI-Hajj M, Lu P. Fast parallel association rule mining without candidacy generation. In: Proc. of the IEEE Int’l Conf.
on Data Mining. Washington: IEEE Computer Society Press, 2001. 665-668. [doi: 10.1109/ICDM.2001.989600]

[20] Yang M, Sun ZH, Ji GL. Fast mining of global frequent itemsets. Journal of Computer of Research and Development, 2003,40(4):
620-626 (in Chinese with English abstract).

[21] Song BL, Qin Z. Fast mining algorithm for distributed global frequent itemset. Journal of Xi’an Jiaotong University, 2006,40(8):
923-927 (in Chinese with English abstract). [doi: 10.3321/5.issn:0253-987X.2006.08.013]

[22] He B. Distributed algorithm for mining association rules based on FP-tree. Control and Decision, 2012,27(4):618—622 (in Chinese
with English abstract).

[23] Chawla NV, Japkowicz N, Kolcz A. Editorial: Special issue on learning from imbalanced data sets. ACM SIGKDD Explorations
Newsletter, 2004,6(1):1-6. [doi: 10.1145/1007730.1007733]

[24] He HB, Garcia EA. Learning from imbalanced data. IEEE Trans. on Knowledge and Data Engineering, 2009,21(9):1263—-1284. [doi:
10.1109/TKDE.2008.239]

[25] Li XF, Li J, Dong YF, Qu CW. A new learning algorithm for imbalanced data—PCBoost. Chinese Journal of Computers, 2012,
35(2):202—-209 (in Chinese with English abstract). [doi: 10.3724/SP.J.1016.2012.00202]

Bt 325 % ik
[3]  E U T T, o, i W T B A5 A A AR A /N JL 28 e B W G VAR BIE S e I ) S it 5 T kv [ R G S 4

4,2007,27(10):949-951. [doi: 10.3321/j.issn:1003-5370.2007.10.031]

[20] WA, PR 42, o RROPR PR 42 4 4 )R AT A B 5T S K JEE,2003,40(4):620—626.

[21] R FFAE .53 A7 24 J5 % 00 H 4R (¥ D42 40 77 V25 VG 22 A0 08 K 5% 5% 4R ,2006,40(8):923-927. [doi: 10.3321/j.issn:0253-987X.
2006.08.013]

[22] i 9 i ¥ AU AR S COARE (1 2 A 2 S T R 42 i Bk 47 1) 5 e 342,2012,27(4):618-622.

[25] 2k &, 2875, 35 077, i . — i IO RS- Bl 2% 3 595 PCBoost. i 5 ML 41#,2012,35(2):202-209. [doi: 10.3724/SP.J.1016.
2012.00202]

3 BA (1979 —), 53, th AR g M N 19 1 i
Jfi,CCF % 5, = BEWF AT A i 55 V1 5,
EAEITEraE N

R ZE(1981—), &, 1H 4, JFili,CCF £ 5, %
SRR GTATIE A A 25 A

ARR1962—), 5 18 - #4714k &
Jfi,CCF 4 5, EEWF 7 A = 5,82
PSS

3 (1964 —), 5+ #8712k S,
CCF g4y 5y, E B FU AR 0 MR 55 1151,
{5 BAE K.

© PERREERSMROT  httpy/ www. jos. org. cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [3600 3600]
  /PageSize [612.000 792.000]
>> setpagedevice


