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SAT-FOIL+ . Sentence-Level Association Based Text Classification

FENG Yu-Cai LIQu HE Yu FENG Jian-Lin
(Department of Computer Science, Huazhong University of Science and Technology, Wuhan 430074)

Abstract While previous association based methods mainly mined frequently co-occurring words (frequent itemsets)
at the document-level, the basic semantic unit in a document is actually a sentence. Words within the same sentence
are typically more semantically related than words that just appear in the same document. QOur proposed SAT-FOIL
views a sentence rather than a document as a transaction. In this paper we proposed new score models to get the im-
proved algorithm SAT-FOIL-+. The effectiveness of our proposed SAT-FOIL 4+ method has been demonstrated not
only better than our former algorithm SAT-FOIL but also comparable to well-known alternatives and much better
than previous document-level association based methods by extensive experimental studies using popular benchmark
text collections Reuters. In addition, SAT-FOIL+ has inherent readability and refinability of acquired classification

rules.
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B B FAL SO R G, S A 43 26 (Text Classifica-
tion 3% Text Categorization) TER 18 H F A BT X EME
BRER,CH ZEBTXERR, XEAR, AL, Web
MG ESEE. BWEHsE B EMERIBYEX M
MR 4%, SR B, W B P A%, SR BEL LA R T OB
By T gl

MEBEMNG AERE, AR ESETFEFILNERS
—%JE K c = WHEAT"H4r 230 0 3L Fr B2 — R KRB
00,1 : wheat AND farm=>WHEAT. B 5T & ¥ & T X£Bk
MRS AT EETMT BES . PR RIFHEER
T H (item) , i 0 : “wheat” M“farm” BB TR T E; &
—RXEBEERE—IEFD IR EMNES EREE T
BELRATE £GP OB BFFEFE R, HHRIEID B
R TR 304098 LA =4 41 268y IF-THEN #1048 70 , XX
BrMEREYBTETRAT ER— M FHEANE
FAEXUXHEIBENTAREXK, SEBXHBTEM
FHR—A£EHE EEFEREL AN —RXEEE
1000M] F, 8215 wheat HEIEZ XM E - B RAFH,
Rt ML — B 4§ B17 farm # HHRESE S 18N T

8 farm FEXEE.

ETERUE, RIOEX(8IFHRET —HFHETH
TR R KRB A /3 Xk SAT-FOIL, £ — 1T B &
BRBER—IXREESF MT—RXENUEERECHFER
MFHES. EEATFRAE S SAT-FOIL 8§ s Bk
SAT-FOIL+—— —fH 8y 2R B4 A, E fEIRHEN X
Z4E Reuters EHKELR,IEH T HHY S EEF B
ETHXRER, MARKALHSEXTERTRY FHER
W F UM ET XOER BN EFE.

EXFE2TE SAT-FolL+ M &4k F L MIER. B3
HEHNA SAT-FOIL+ B4 RUF AR ER BT HER
AL BT B Reuters EAY TR0 SAT-FOIL + 89 B .
FOUMBT FEMNHETEBREEETEX.

2 BFEXMESR

& W= {wirw, - wn} FRFHES, B17 w HRAHH
BWHETFHENREHRITER EHEARNRIFTEIT
BRMBEMER . BIENEETRANMBEHRATNESE
BREBREILWTELEI-NELEEEXTHEREE
T H SAT-FOIL+ M ZEXBEMBERITAFIHER
oA~ EEHEE L LU R TS TS

OEXRERZARBFELS (RS603030300FNEKERBEXLERSITZDIF.BES MR IEFATRNMEFESHERLE:FE B
Wi, FEFRFEHAZM: T T ORLE, EBFRFEHXEZE; DMK Bl EEFRAEARNEFLE S FZM.
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RHFERN—KEREY BR, —AXHER—4ESFHE
&5 1MEFH - AE—HIFRFF. KA TID.—4H TID &
(DocID,SenID) X H B, HF DoclD ERZBFIIBTHX
#4,SenlD RREFM Y FTEXEFTHFE.
MRFEEIRFFTHFERIMRTEE I.MAEX
BDFSABEFEE,HLTELE X D FHXHX
¥ (document Support) A Sq.
EXV(CIHIRENE S,DFD  FESBA AR D
8 DFICCEMETE &) RER XHIXRERTHIEE
RS BET ACIE = -V Z = R
UXEDFESFAEFES I, EXE D CIH
H& [.XE DFI HFRFAEURYME BRI R,FEHA
FEREMHEETEN —MIET. AN L, AHR X EHNE
IDEERCHSE DI vATFeek: R )& =1 0p- N ARG e )
TRABEEIHER, TN EIRENRBENZAR
—ADFl Z0HA L2 FH B, XIS FE2H
RO B 2R SO BB /N XA (natural document minsup),
RE—RXEDHNAFPBENXHRENIFE L. BE
XH D ST H&E ERIETEHAE EAER—EFR
PR T HE TR B ENNE I E—R HERDI—1E
BB IBEFHTEXRBFEAFHEF FEEPHMEHL
2t . AR A Borgelt LM By Apriori LRI E R
B & . Apriori HEE T M THE KD £/ —x+, X
EMEENEAFE—ESLRXEREN,

3 ME4sAER

3.1 BEmAEE

MRMELIEECH s MXEFRXEHMEY,TEH
EITEECTFHIFHEN .. UTELETEXHE D PR
PR HKD RIS GIE DR I BRI
(supporting document),

B2 (CHERETELECFDEBACHTEE,
EEXCHHEIHERATRIPBEENRIIHEEFIE
BNIEED BERS. XB NI RENREBRZBR CFIE
DA TP RXEFEN.X2E A CFIHRET R—4
EARRXHEZEAFXHER" AT RITTHRE S
ZHYISH, B, AN XEBTUARREEEG— M
X ERE LT FER /DN

B MATENKC, G, CUNES BER—S
XC 2K MG 2 C A<M By BN 2
KiI=>C HEHX . KPITRC Y CFLITURLES
CFL, B TJ Ll R FE A 260y — 26304489 DFI HI RN &% %684 CFI,
Hit, HEMIGEXEHETE . RMNFEREHTTH XN E
fRE.

BN XPEITEBEIEXCHHNERE.ERH
ConfI=C) EXHS: 5 St E KF S HIFEC HH
XFE Su N EAN VISR E S, T s R E S R
B BE.BP Conf(I=C)=8:/Su-

MECHWE I TERHXEEFRI I RTECHIE
LI EREXAFEENREXEEHFAHF . B, S LR
EE IHIERAR. T S.—2EZEGE, EFNSE R 8.

3.2 REENEE

BEXRCH K MIGIXEHAPBENER/NIHE
e BEHEMMAEAXNERN KR ELXLCGIOTEE AL

.208-

D000 http://iwww.cqvip.com|

MRS B—ROEA—PTE . E—FTRESTAR
FREZTRNBREVAFTHIYAERS FEERL.-R
HETXFREERATEMEX T E&E.5m, &l
R T —REMER.

Bl EF4¢7EL2, 3 4MBTER

WEIFR, &M T HAEEIMINER L L. M. R
fTMER I M Lo PRI RAT AT BT B4 T AT RHE
MEGE.FHRELETAENER KT TESE T EHXH
D. XTI HE MM RIBRET 5547 EHEEHKE
89348 DocID &, DocID 12 R T EH E— M EHXH
8 DocID.3X A DocID S5 H#F A S0 X k. B 2T
FROEEMT.

BARB—BUISG X T DFINKENEC FHFAE
KRB XHH#ITRFHF REERSE DFIEAREZHHE
D, B —RNEHAFRANDFL.E— 4T ELEH L it
BEF AL N1, BIEZ T A8 DoclD 6 EET —1X
S, LTS WAL A0 LB T DIDIE, SEB =LY
VIGk3CHY D, FE M BT R AT E B L& % D 8y & —4 DFI, I
BB T % DFL, XA 8 L hil, € %R DFI yE—14
EFHB—MSXEFTES, FeHE DA XS 2mAR
T RE DoclD #F; EM Y DFI B — M FH T AHHBTE
ABIWER P, LR L BRIk 10, FEES &
8 DocID & FEET — A XS MK ARLE D, F
B T—A9SOFD .Y K M 45, X AR e
HE,

3.3 HmsreE8

BREMATELWE, TUERALU LS BE M E M
BAWER R, &1L RETEN L EERF VIS
BEPEANE - IMETELE.XBLRBAHTFIHA S B
ErREBMIGXEEFLRTEEMEN TR IR CHENE
H.BEMBENERALEHOSRNT .

DEEIB - ABERLNER BEENXRE
BB ERMEH 2R ANER RE NE—REER &
FB— AW EPBE docList U420,

DNAT—PMEBE—BHYEWER . REHEITTXHER
EHE- 1A FELUNERIWEN LER T S
node N R c-node ILIRE T 7 & g-node, B 24 ¥ c-node By 3TH#4
WG IHE g-node B ¥4 EET , BE N SR ER TN, X
B c-node AR S FHR . REBITRENBEAT £ /A
BN pR MR, UEIEM LS T AN FREFR
FEHED M AT R T A SN ML RS RNBBRA
AT R L8y docList LWy ME].

DIFRTH M-, RITERKITH ]2,

—E2B MBANEHEL BB ETE REAEX
IHASE—BRANERM T ANEFTE() M5 BHERE
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BRI ER L Ey .

3.4 B¥AFIEH

BE—NPE XM C, LA 3. 3 R iy ) AT R
WEARAH LS AR CFEELNENPRIRHIES
RERNEBHBEZER (BRIEHRN—IEEHS
EBHRNPIEEBREUTES . —ERB X UBER L1
EEAHHN, —_ERBEH/IUBEAZHEREEFNTH. -4
BHBENERERE M EBNR/PEGE MR %
HN K B SR/ TEXME HEE TSN B BRES
BETEHRE-1MEEMNR/IEGE  BHEREEHRN,

—F B R I F R R A F SO SR B R KRR, X
HAERAERETH, CEEZHELBEXET FOIL
(First Order Inductive Learner) 3. FOIL 1§ i %I4T & &8s
¥ F|—% Horn F4],X % Horn FHEZ R BB (A
REWER, At b BES BT AEEE R4 RN
ERHFOIL WEFBR . BHT —HXHFZHBYEE
—DoCover,

DoCover Wik IF R M A2, Bl & ¥ FoilGen &
RIIYWERTFHTELEGEMD . BEBEZEINMNTELE =
BT IER (R4, 50 AEHERAMWRFHTER KK
X HPZXNM KLY PR AN EFBEEE T B2,

RATH FoilGen XX B MW ERFHTEL, EN—48
FHHEFGERABLT R .G R-I.EAFEFTRT
ZREREFFHEHT MK K G722 H B FFF 4 (DoCover
HEHEMD . B FRERENBLIE, IEX M TFHE
SEHEEIT B ESMAHXHET . R11E A FOIL gain

ERET-HRET RE—-ITBEFFA.

Algorithm 1 DoCover

Input: The category prefix-tree of C (accessed by cRoot) and the
global category prefix-tree (accessed by gRoot).

Globals:

numDocs: The total number of positive documents in the category
which are still not covered;

cur: The current best itemset;

Output; The pruned category prefix Tree of C

1: numDocs=sizeof (cRoot->>docList) ;

2: while(numDocs>0)

3: cur= FoilGen(cRoot, gRoot);

4: remove the positive documents already covered by cur;
5: update numDocs;

6: end while

M2 CEEEMBIHEE

Procedure 1 FoilGen(cSeedNode, gSeedNode)

Globals:

mazxGain: The current biggest gain;

cNewNode: the host node in the category prefix-tree which has the

mazxGain;

gNewNode: the host node in the global category prefix-tree which

has the maxGain;

Qutput: The host node of the current best itemset.

1: Seach for unmarked cNewNode among all the children of
cSeedNode referring to gNewNode for computation of FOIL
gain;

2 :numPos=sizeof (c NewNode->>docLi)

3:numTot=sizeof (gNewNode->docList) ;

4 :numNeg=numTot—numPos;

5:1f (numNeg= =0) or (cNewNode has not any child)

6: cNewNode is marked as the current best;

7: return cNewNode;

8: endif

9 return FoilGen(cNewNode, gNewNode) ;

B3 FoilGen 8

BEF|PIMEARNININ SR FRERERZ RE
ERHFHERALYE—F,. B3 -4 HHTE £ new, BiF
new Wk | P | IERF N | 4560, B 8 new 9 Foil gain
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EXIMT:

gain(new) = | P' | (log ¥ ||I_: ||N’ i —log IPllillNl)

R 7 R AEXNENNL R EXIR BT S0 5
% cSeed Node # gSeed Node .cSeed Node B L ¥4k docList
FRORFAEI N HTRESEENES LitHEHE
Lhr ERRXLIEGXEMIE | P|.FHH, gSeedNode K
X4k docList RIEHBRTARINMHFRELEENIE
B as, XEFEAMAAGSEEEFUPI+HIND,

EX L NEHFREEFHERTR—I.AMBLETE
cSeedNode B F T AP I BEFH I B, H I FoilGen
BAEEFEWMMN . ForlGen B R AR R M3 HEELNE
WHERN EEREARK FOIL gan B &, BETAH
cSeedNode 1 gSeedNode (F 11T). R B R A1+ & %
cSeedNode Xt R7 B9 37 B 42 B 3 89 1IF B # (num Pos, 8 247) LA
B 1E 457 SCRY 0 40 48] S04 B B 8 GrumToot, 357D . B numTot
% numPos B8] F B ST BB (mumNeg , B497) . MREE
FRAXEERENTNELRAFONTEATI R, BRI
K cNewNode ELNR BT HWNERHFWTER.REH
cNewNode 1R B 25 # tk DoCover (855~8%7) &, F {114k LE
{8 H cSeedNode Fl gSeedNode I BT B £ (5917 .

4 [BHRTBSHKHRE

HE-MHEXRHERC, Coh ,Cul I—MFFEX
D, BARERINE CAKSMM X D, HEYHEA
B “n3Eg B &7, B C:N D, HRIHEAIE D PRITHRE.
X#4 D. 5% C: (ARSI E] LLE L AL A 35T B 2453,

AFTE RORFFEMNH I RERNETH.
XF D.hHRE— 1 EE, RIVEETHEMNEESTFERR
RET % C fEMERN EHAHY S MY ER TN
FEE T 0 SR CA AL S B IR T .G L it Eas il 44
HTHENEFLE REDT CND. PH{FE—TAHTE
£.EURFELC HEWERN L TEXHE D FHXF
BAEKEK.

C:ND. pFERHBERTUBKAIR— MRS, EX
RT D.PFEEMETRERNLC HIFE IR, K@HM
BEMTES - MARFERNHRBHNELSHRD. 5
CARUREMN BRI HEERE.

(18], RIEA T HEEH T L BRERER RS
BA TERIELIFHFHEIRE.

MERINEARBHE— I EFREE, — I BAH R
BoRRRE AT B ROBBENE D. HBIXC PHE
SR B IR sim(C-DIEXWT:

sim(C;<D,)= |C.N D.| D

MARNEZHUFRAKTERNEFENZREE. 8
R, PET AR .

sim(CreD) = 21 Loy X [TEC.N D] @

sim(CoeD) = 21 Uy XI) X [TEC,N D] @
HFIeC.NDIK Tverson AL EIMEFHE I BT CN
D.,EBUAL, RZBR{HO,

—BRAEXED. 5EFFLNHEUEECEHITHET,
HOLUEREMT2ERBREXLAZH%X .- 55T D. 25
HElBSHENRIFERE, WE—NED minsup BT 5
HTR.MEBHTEHEMNEUGIKTERESNTRES
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toD. B BRT R
5 XRWR

X—FELEAREE LN TR, RAFENE IR
BT EFRFR SAT-FOIL+ A K ERE BELAHRE
BESHABERMMEH SAT-FOIL + A7 2R B sy,
RESHENXAESETENSEBRERTH R RNE
Reuters (i &% E X7 X%,

51 ERRA

BEMAMEELERN, SEEREFRIRESF RS
52 A UER (Precison) F1 2 43 (Recall) B & XL N1
B,

Rl 2ARRELRGEFHERTFY
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PRy testMinsup M) F 5 JEEHEHNER P, B testMin-
sup BUER:1,2,

<B4 R (scoreModel) it B UEN S IER ER
AL P, RAGGOEER BB 1~4.3,

45 He RN B ClabelMinsup) - 4 K}, e SE A K R
B B/NE S MR T R KT X EN100% . BT B K
B, BLRUAY labelMinsup BU{H T B R60% ~80% .

5.4 SRR

BAMEAS. /M PRIGSMSHGABENAERT
RE=MREANERL LHOBRESLEHR.

5.4.1 FERINEFHFEIEHEE rainMinsup 854 %
AEg2H,BATT LB BN natural trainMinsup 28, 4L ER
BRI BEE trainMinSup R, P EBRBS TREHP, L
trainMinSup JSIREP8, XU B BT, LB L, train-
MinSup EEM TRHIBFERERAXLE.ERIUE . E
Reuters BT, FHE—MNGEXENAEE6. 7R5F,
KB trainMinSups 108, 4§ EKEEH DFIs,

A2 trainMinsup B BRAL T &5 HATFHE R

aged

P R
micro- M M
e | TP 2P TP _ =1 TP
aged TP+FP SN¥ (TP+FP) | TPHFN S (7P, +FN)
macro-
aver- E P E-ITP-i-FP E-lﬂ E-lTP-!-FN
M M

%1%, TP, TN, FP and FN R REEH, K
BlL.EBEF . BAMA. ATETFTER. RIBUER T FHL
(break-even point, BEP){EN M E BERHE B HEBER P F
FELE RN, FAARE THERER BEXFTHEE
By S RSB R ERFE M KRN A F =, Hit 8%
FHEY P M RAENBEN PH RAGERFHEENBED
THEH.

5.2 WEHEMSMLE

Reuters-21578 ¥ {8 81 . ModApte X 4>, B &3 960385 VI
RO 32995 WU H A M, IR — KRG VISR UK
SORBEHES LB RFHBR. B AEHAREXTELR
T Reuters HHN PR AMIONMFEETLRH R RITER
BT X%, RAT jibe £BAY Reuters + MR KK KSR
EITLHEHREE . EZVNSEBATBFELE SHER
RSB ERA M T

HE—RXHETHRALRERNE FENERFF
R Ry B8, i BB 24 FR Ay iR BT B .
AT, RS 77 IR EA R T U R R
BitsoMiFay S a F. AN BT R B0 RIAH L
MIFLULBEEERFORBHER . 3TE— MU,
ROFT T EHSHE ERAT 4B S0SRAeET
1E,

5.3 RESNaGR

« VIl G 88 3T 44 B /I IR BE (trainMinsup) : — R 34 Y
B FEXRE . RETEELAZEDEZXAEM train-
Minsup A B FHPRE.EEERYTRS AT trianMinsup
B{ER:2,3,5,8.

B /INK R BE (catMinsup) : 5 KT B BB BR/P I
E.DERETE LLAEDEL cartMinsup A3 HE
XHEBRETER.EETHIR S, Y catMinsup BE
£:1,2,3.

"o PR R SO B/ SCRFFE (testMinsup) - B3 S350 TR AT
HB/NXFE.NERELENFTEEESHERENAL

+ 210 ¢

SAT-FOIL+
trainMinsup MicroAugBEP(%) MacroAvgBEP( %)
2 90.3% 83.2%
3 89.7% 82.8%
5 85.2% 73.9%
8 62.8% 62.8%

A3 catMinsup TR BT & KT R

SAT-FOIL+
catMinsup MicroAvgBEP(%) MacroAvgBEP(%)
1 89.7% 83.7%
2 89.6% 83.0%
3 90. 4% 83.2%

5.4.2 %% catMinsup #95 % NEIF,RBIIVILUE
3, SAT-FOIL+ M catMinSup BL{H 2RI B E &
FHPEGER, catMinsup RE N1, ThH EXREALT
KE/NTFEBY.

5.4.3 K& testMinsup 18 2 PFE4D,RIOTALE
H stestMinsup BUE 18, P R R B, B LERE 28T, B
FEE B, BMTTLLARN, ZE Reuters $ER L, T8
B4 5, R ER CFls FERE T PO AEK.

A4 testMinsup FEIRAL T & EIFER

SAT-FOIL+

testMinsup

MicroAvgBEP(%)

MacroAvgBEP(%)

1

90.3%

83.2%

2

82.0%

76.3%

5.4.4 ERAoEBasXx MRS RIOTLUED,
BB 3BT, 4. 2K 2,4 1BKZ . BOERL {TRHE
F AR 7 K3 4% 540 BRI 4. 248 FB ICACAY 2 2540 I Y
confidence fE NN EH 4, B BB IRNARTHERT
t+4) : R F§ confidence ENALE , 3F B gt IS AC R 73 255 0 89
A% H I, T LR confidence AN TF Yk Brh4r%
BB RMNER, T HXNFHAIRFRES LB,
ATEBHFEHRBREARY.
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5.4.5 Reuters %48 &Kk R
TR, RAMFEH LA SAT-FOIL+ BN EERS

SAT-FOIL+
scoreModel MicroAvgBEP( %) MacroAvgBEP(%) SAT-FOIL U R EEHEZH A EFEFTER. P “SAT-FOIL
41 82.0% 74-71% + SRR trainMinsup =2, catMinsup =3, testMinsup =1,
42 87-2% 80- 4% labelMinsup =707 580% . F“SAT-FOIL” . trainMinsup =2,
&3 %0. 3% 83-2% catMinsup =23 ,testMinsup=1,labelMinsup=70%87% .
A6 SAT-FOIL+ %4 RetureslOfN & L& BiF4E R
SAT-FOIL+ SAT-FOIL+ ARC-BC ) )
BEP . . Bayes Roechio C4.5 k-NN [linear SVM]
labelMinsup Minsup §=50
70% 87% 70% 80% 10% 15%
acq 85.8 87.2 91.8 92.7 90.9 89.9 91.5 92.1 85.3 92.0 93.6
coTn 75.2 67.9 70.7 69. 4 69.6 82.3 47.3 62.2 87.7 77. 9 90. 3
crude 78.5 82.1 90.1 90.5 77.9 77.0 81.0 8l1.5 75.5 85.7 88.9
earn 91.9 94.7 95.0 96. 2 92.8 89. 2 95.9 96.1 96.1 97.3 98.0
grain 88.6 85.3 89. 3 86. 4 68.8 72.1 72.5 79.5 89.1 82. 2 94.6
interest 67.1 67-8 78.9 76. 3 70.5 70.1 58.0 72.5 49.1 74.0 77-7
money-fx 69.1 73.8 84.0 82.7 70.5 72.4 62.9 67.6 69. 4 78.2 74.5
ship 81.7 70.7 83.1 80. 9 73.6 73.2 78.7 83.1 80.9 79. 2 85.86
trade 78. 6 78.1 86.9 86. 7 68.0 69.7 50.0 77.4 59.2 77. 4 75.9
wheat 79.1 62.2 72.7 70. 4 84.8 86.5 60. 6 79.4 85.5 76.6 91.8
micro-avg 84.9 86.0 90.1 90. 3 82.1 81.8 72.0 79.9 79. 4 82.3 92.0
macro-avg 79.6 77.0 84.3 83.2 76.7 78.2 65.2 79.1 77.8 82.1 87.1

ARC-BC £ B 8T E R B iF B9 XHER XK XA S LT
&, hFoH, TR EF SAT-FOIL+ & 4+ 2 R T L FFF L
G 4509 B 5 B 2 “corn” Fl“wheat " S, EH EH98M%K L,S-
AT-FOIL+ & ARC-BC I RBREFHB L. 5 SVM K,
10K FHSARKBNFEBRENF — &, SAT-FOIL+ A %
“corn”fl“wheat” R Br 2, 0 AE 2K “grain” PRI H R BT .
L b, & %orn” M “wheat " £ 2 “grain”f) TR, , T B H X
ERERMAR T XX  BEFEAFBEM—ITES.
— M RENERAEXRETEARLETFREANEECONE
8) ,FE K, X BN T LRBF 4 X B FTTRME B
REAE labelMinSup LLEW E BRI TR AN B F RS KRS,
RIOBEUEHNIAFTHANITEANXERIRRH la-
belMinSup IR BN X B R. LXUBBFLELRAER
“interest”F1“money-fx” . AZ6 F T LLE ], R A FH KA
8 SAT-FOIL+ M A XL R ER B LW BEEY SAT-
FOIL { REREFHBE.

B CBA FEEWERT A4XMEEAN. R, E
G EE S IER 2 ms [15 T3 i Y, 4F e F B
HAUFHMEETEREDSLER LK (overfitting) /&L
(underfitting) B —H{IGENE SR FARAELAR
R, TORAIE AT FOIL #iTH BN K.

(142 & T 25 ARC BERMITE T REN XA
XK. ATHRELIZHTHAMEREHART BRI EH
XHEHERAE EENMETREBEFOES REETEEN—
A SO AT S 26T, B30 o 55 EE A 2 A9 AL U BT o A L
Pl U HEFHE LTS LOEHE, RARESHNRN
¥ T A RIAG S E T LR 5 E F A X B R S BT
B K M REERT X X EREN SR — 4 an
BEE.

BT ETREHXASE BETEEBTUETFXE
2, EX[11]P,8E T FIHC B K EEE S H

B EERGFE-LEBRETEE MAREEZ AR &R
RENBETEL.RIWERETELEMNFESERZURE
BHER:-BTE—-TMENIHEELEAEZSFERETEL.E
EENBTHRETEESCHBRROXHENEF.FED
FIHC IRER B X EBE—1THEF.

AR # SAT-FOIL #9 &t & 3 SAT-FOIL
+, ERBT2FHESER, KRN LRIEHFNKRHE
{£F SAT-FOIL fr R B &g+ L m B A . SAT-FOIL+ 894+
KHRECHIEREREEZHFREERTHY, FEER
FFUBNMET TR XK T E T,

T—#H8 THERB R SAT-FOIL+ FEiE AT E N
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