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Service Clustering with Graph Embedding
Koki Okubo
Abstract

Creating a new service by combining multiple web services is called the
Mashup service. The Mashup service functionality is more extended than
individually provided atomic services, by reusing existing web services. In such a
Mashup service, if some of the combined web services become unavailable, the
function of the entire Mashup service will be affected. In response to this problem,
there is research being conducted on text mining web service description files,
also known as WSDL, and clustering services by function. However, in the
existing research, terms that represent service functions are specified by WSDL
text mining. They are highly dependent on the description contents, and thus are
easily affected by how the providers name and describe the services.

In this study, we propose a clustering method for each service function based
on service dependencies of Mashup service. Specifically, the cooperative
relationship of services combined in a Mashup service is represented as a graph,
and by calculating the similarity between each node based on the topological
characteristics of the graph, the services are clustered with services with similar
functions. There are two issues to be addressed in realizing this method.
Contextual sampling

To understand the meaning of each atomic service in the whole network, it is
necessary to properly sample the characteristic neighborhood of each atomic
service. However, atomic service may also be linked to other atomic services by
multiple Mashup services. Contextual sensitive sampling is needed to
distinguish between cases linked by the same composite service.

Learning node distributed representation
From the topology information extracted from the network, we need to
obtain a distributed representation of each atom service for clustering. In
addition, we require a learning method that allows the surrounding network to
be as close to the distributed representation of similar nodes as possible.

For the first task, we sampled the topological features of the graph by

performing a node search, following the graph embedding technique. We
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constructed a network with atomic services combined into the same Mashup
service as nodes and coordination relationships as edges, and performed node
search on the network to sample the neighborhood. This is due to the fact that
when node retrieval is performed, the atomic services linked by the same Mashup
service are walked preferentially, and the Mashup service information of the link
source is embedded in the node list sampled by node retrieval.

For the second task, following the graph embedding technique, we generated a
vector representation of each node by training the node search results with a skip-
gram model, a technique for word distributed representation. In addition, we
used BERT, which is more accurate than the skip-gram model.

We verified the effectiveness of the proposed method by comparing the clusters
generated by the proposed method based on the topological information of the
graph with the correct clusters based on manually assigned category information,
and by evaluating whether the generated clusters are clustered by the service
function. The contributions of this research are as follows.

Contextual sampling
We evaluated four node-walking schemes: random walk, biased breadth-first
search, biased depth-first search, and preferential search for the same Mashup
service. As a result, the clustering accuracy of the search prioritizing atomic
services combined with the same Mashup service improved by 5% when the
correct clusters were created in Primary and Secondary categories and the
correct clusters were mapped to overlapping clusters.
Learning node distributed representation
The network nodes sampling results were converted into text data in which
each node was separated by a blank space, and the distributed representation
of each node was obtained by training with a conventional word distributed
representation learning model. The clustering accuracy of graph embedding
using the skip-gram model was 15% higher than that of graph embedding using
BERT when the correct clusters were created in Primary and Secondary

categories and the correct clusters were mapped to overlapping clusters.
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<?xml version="1.0" encoding="shift_jis”?>
<wsdl:definitions
~HME~
<wsdl:message name="getDataRequest”>
<wsdl:part name="text” type="xsd:string” />
</wsdl:message>
<wsdl:message name="getDataResponse”>
<wsdl:part name="getDataReturn” type="xsd:string”/>
</wsdl:message?>
<wsdl:portType name="sample”>
<wsdl:operation name="getData”>
<wsdl:input name="getDataRequest”/>
<wsdl:output name="getDataResponse”/>
</wsdl:operation>
</wsdl:portType>
~ i~

</wsdl:definitions>
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FIE /—FRBRBICE SIS REYVYT

4.1 75 71BHRAH

T I7MDIABLIIR Y NT—T T —HD ) — ey, 3777 77%F
DIWMEBRE{LFEDZ L THY, KT skip-gram model Z x> hU— 7 1
EITxE U TIRIR L7TeFED W DR SN TV 5. KEHi T, skip-gram model
DIy NU— 7 fEIE~OIIEFIEETIH L7-1%, skip-gram mode & [F U HRE
FEAVHET LV TH D BERT DXy MU — I HEE~DOYBEFIEZHPIL, &%IZ
Xy NI—=0 T —=20% 7Y o 7FEELTR-EE—EXEEDY 7
U ZICHOWTHHT 5.

4.2 skip-gram model [ZET3< 55 71#88HAH

skip-gram model[6] & 1Z==2—F VXY NU—TET /LD 12T, HFESHK
REZGLFEHETNOZ L ThDH. BEEONMEBLOERITIL, BEWSIENE
FRITELEE LU TN D L0 LW HEREICEVEIT S, UTD2o50X %
Bil& LT3 5.

® FNIEEEMMRO m EEHEREILITEA TV D

® UERDIIBHTITEEREMM & WITER D E-> T D

oo i) & NURH IZEB Lz &, 2hb 2 DO HGEITHIC T
B LW HEENDIIEVMIEICH D Z LD, 2D 2 DO HEIXHRAYIT
WEMETHDETFPHTHZENTES. ZORO MM < IR ok 57k
HEEAZ NS17— %, TEEREMR O L9 REUHEEZZMMT —42 L L, HiEICK)
THLDELDHFFEOEALAZFZEHIEHZ LT, SFHFEODBERLZGELZ N
T&ED., ZOFETHEZHEENY M U CHERARRBIRE 2 RT3 5 &, f
Z1X, King~X2 f/b—Man-X2 F/L+ Woman-X2 F/LIR 1 DDRY VI 7
HZEDREN, ZiUE Queen X7 FLEW D BHEERY LI BT 7R 5.
fitlz H, skip-gram model & El7=FikE LT cbow model[7]73F7ET 5. skip-
gram model 23H0LFED B JEIAHFEZ FHIT 2 D2k L, cbow model (38 H
FENOTLDHEFEZ TRT D, E2, —xAVIZIL cbow model XY % skip-gram
model O 573 VRIS L5\, skip-gram model % % v b U — 7 #EE ISk S
DL, N7 —=213% 7 —F, BT —2134% /) — KOV 7)) TR L
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node2vec DK FE N7 T7 /LT Y XA%EK 8 |25 . nodeavec & 179 2 Fijk
e LT AEEDT =X THE LRy MU= BB S, XL OIT, HE
LIcXy NU=I o TV TR ERD ) — Ra®iRL, 70440
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T2, TNLEE ) — RPREATRELNET XA M —4 & LTHRW,
skip-gram model L4/ — RO BEB 21579 5. nodeavec DFf & LT,
TUEETF—IT)— ROV T Y T EIT IR, BB IRRI T RR &
R SEERRICP TR BOERNENA /X=X T A —Z —THilifi4 25 Z L3 T
XD, TUX LT =T IFFHNT y POERIZESNTRD ) — KEH 7Y
YITTHN, Ay NT—I OEEEZZREL, MRFIEZTA FLTRRL 24T
DR Yy NT—T BRET DH T ENRTERV. S5\, IRES L &R SELED
B EITHA TlX eV, & Z T35 A —HF —return paremeter (LLF, p &M
) B L O In-out parameter (UL, q & FEFR) Z5FE L TH 7Y 7 %217 9.
INBEFEHLE2ROT X AT 4+ — 7 EZIZERTDH. Ty Ut x)
AR L, WRICEERT D /) —Fs;(i=123)252% (X 9). d i/ —Ft&x
W OBERKIEHECTH Y, d 13{L,2,30NTFNNnTHD.

INT A= —p [IBITHD /) — Rl T 2R AHlT 5. Z0oNT A—4
—ZEVME (>max(q,1) IZRET DI E TR LT/ — e Ty o7
THAREMEZIKLS T2 N TES. —F, KUVME (<min(q,1) 1Z9T5Z2&T
Yo7V T ORG ) — FIOEENICS K T2 28N TED.

IRT A =B —q TR R T IR R & R SR BRR I T R O =R &

1

1_7 ifdis=0
Upq(t,s) = 11if deg =1

a if dis =2

9 : /J— NOERBH
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HIET 5. @1 OBA, FU ALy r—71F/ — RtiZEW/ — RIZmY, i
SRR TR EATH Z LN TE 5. ®RANC, q<1 DAL/ — Rt &
SICHEN T ) — REFRT 2BARH 0, HESERRBIPTHREEZITH 2 &
INTED. LnL, REEBERICBTRRZEH LT85 &V — FOFH L
PGLZENTET, =T, IRSEERRIBP I REZER LS E L
U ZHPHANRKE IELSRDDT, ZD2ODNRNT U ANEETHD.

4.3 BERT ZRW =T 35 718HiAH
4.3.1 BERT

BERT (3 skip-gram mode & [f] U ARSFELEET VT, 7F A T —& % A
NET D, SREHfFET 22 LN TEHARSELITHS. HlxiE, "parking
onahillwithnocarb” &\ 5 LENRH - 72 & =, FEkD BIRS ZELFE TIL no” )
LEFOEOHFEII PN NEET S Z LN TE ol LML, BERT T
13"n0” 23 carb” 2D Z L AT H Z LN TE 5. ZHUINERD BRSREL
&3 E eV, BERT 12T OB TLEAW S ONRE LFE CTHRE(TT 2 Z &2 &
D, FULDRNT XA RO LIEWRTREBLZ FRIEE T 5 L 0% ENn T
WHNLTHD. £z, FalFE SN BERT E7 LV EFHT 52 & T, bgn
FET—HTCHRATEEOT —F 7 7 F ¥ ZRKIBICELET S Z L7, ERE
BRZFEHER 72 EOIRIANA A7 DT b DR DT NV EMERKT 5 Z LR T
% %. BERT (X, 7~ LT —Z W TIThbn b HRISE &, FHAEE 0E
HEEEL LTIV HD T —F THTONL T 7 A v Fa—= T D2 AT
YT THEEIND. £, FRIFETIIUTO 2 ODX X7 %47 9.

® Masked Language Model (LAF:, MLM & FEFR)

® Next Sentence Model (UL, NSM & FEFFR)

1 2HO MLM IZ2OWCitA3 %, 22Tk, ANWENEZXLED L 5%D h—
I T BRI AT L, FOXAT INTZ b= U ETPTDHH AT AT
9. ZOH, v AT =2 KNG T A EHZORARY MUV, FEEICHT S
H D softmax ICES D, A— b a—&—on ) A XpEE LIRS, A
NEREFHBET DO TR, ~A7 SNEHEEZPHT 720 THD. Lr
L, 774 T a—=2 7 TIFHTI RV IMASK] b —7 > 2 FRi58 CEMH L
TWBH7=D, FRIFEEHE T 7 A0 Fa—= 7 OMIZI A~y FNEL LR
Whn., 2T, vA7T5H =7 U &EFHIZIMASK] h—7 VCEZ X H5DT
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1372<, UTOBEEMRANZ—V AT 52 & THRTL. £T28DET, £
NENDO/INE — 0 ZJEBIRT DR Z T T D.
® 80% : [MASK]h—7 U CEZ#iZ 5
#1) my dog is big -> my dog is [MASK]
® 10%: 7 HLTREAE N7V TEXHZD
#1) my dog is big -> my dog is pen
® 10%: XD h—7 U TEEZHID
#1) my dog is big -> my dog is big
FET =2 AT, TRIOTDIZANLD 1 5%D b—20 & T 2 F LTiE
R$5. ZLC i FAO M= UPRBRRENTHGEE, 1 FAO =7 %8
0 % DR TIMASK] F—2 ACEEHZ, 1 0%DMERTT FLiph—T
ICEEHZ, 1 0%DHERTERINTHR2NIFEHEDO M—7 VICEZHZ D,
ZD%, BERIONTL b—0 &Y OXNRNO FRIT DX A7 %2475 Z &
T, F=7 ST 2 RIERZFE T 52N TE D,

2 2OHD NSM IZOWCHIIT 5. Z 2 TlE, 2 20X &EATEN O3 HEE
LTI E I DDZ AT 2175 . BHREISESS B RSB R & O TR EE R
AT DELIL, BEET UV TIRESEZD ZEDTERN 2 ODLDH
FRMEZBET 5 Z LIS TN D, MLM IZBWTC, HEEIZE L ToE %217
DT EMTEDLN, LHMOFHEITO ZLILTERN. 22T, 22DANX
IZX LT, 2D 250X MBBED &5 L THINEY THEAIFEZITY. BAERD
IZ1E, SCA LB 2T DB, 5 0 %1% B 2SEEEIC A 12fi< 3C (IsNext)
EL, 50%IFa—"ANnbDT H 5723 (NotNext) &4 5. E7%E 21T
IBRIZ, 25D E[SEP]E V) h— 27 T4 T, isNext 7> NotNext #5567 5
[CLS] h—7 U ISCEEICAT B a s . BARZ:, # 27 NEZK 10 1IZ5RT. B
1 TliZ, "he went to [MASK] store” &, FZEEIZHiE < 3LF T & % "he bought [MASK]”
Z[SEP] h— 7 > T L T\ 5. £7- 1 -2 H D% he wen to [MASK] store” ®
SCHAWZ[CLS] h—7 v &4 5-L, ZO%& 1L isNext TT7 LI LTW5H., —J
T, #2Tl%, “he wen to [MASK] store &, T—/R2ZAN5HT7 X A TEIRESH
72”my dog is [MASK]”%#[SEP] b — 7 > CHift L T\ 5. £7-611 & FAEEIC he
went to [MASK] store” ® LHAIZ[CLS] h— 72 v Zft 5 L%, ZOHEEIX
NotNext TT /AT LTWD. ZO X, BV B 722 >DOXDTFRIZ X7
IT9 2 LT, XHA TOEKRERZTFEH LTV,
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fil1 -

[CLS] he went to [MASK] store [SEP] he bought [MASK]
[CLS] -> isNext

il 2 -

[CLS] he went to [MASK] store [SEP] my dog is [MASK]
[CLS] -> NotNext

10 : Next Sentence Prediction(NSP) D # & 7 4]

BB, 7740 Fa—=0 ZIZOWTHT S, 7740 Fa—= Tt
X, BEFEOFEFEARETNVEEBH LT, Hil-RETVEERT D HEOZ L TH
%. BERT X F 7 v A7 —~—0 self-attention A 7 =X AIZX VY, @I A
NEHNZANNEZDZ LT, DPRWEEF =2 2T UL+ 52 ENTE 5.
—WREIIZI, BT D cross-attention A A = X AJEHRNCT 3 A X7 2 A7
LTy a— K452 & THsb. BERT I self-attention # 7 = X 1% v
EINTETHFA T 245 bT52 LT, 2O0XDMO cross-attention A
= XLDIRNCEEND T2, KD IT self-attention A 77 =K L% T
TG 2O0DEMER T 5. KL ATIZONWT, ZATEADOANNEH S E
BERT I[CHAMIZ T 7 /A L, BTDONRTA—=F T RV —x 0 R THGRE L
TW5., FHIFE THEONTZCA LB FOT XA F_TIZHLT 5.

° jw@z B HXDORT

® SEITHIT HIGR-ATTRDORT

° fﬁmﬁ}i BIFEME NNy =TT

® T XX NIRRT AL TAITFICBIT HMEIE LT T F A M-gDT

itmﬁﬁi,k—7/%ﬁiv~&/x&ﬁﬁ TRERINE R ED h—7
Ve LUV DB AT DT D BTG S 41, [CLSIFEBLT entailment R/
SRR EDEO DI 1SN D,

4.3.2 BERT D&EMA

BERT T7 &% A MEDIAZZLT ) 2O FRIHE & LT, FHET VAR

TOMEND D, — 72T F A MILDIAL T EFLo URL JetZdd 64T

1 https://github.com/google-research/bert
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LEAMFEHET NV ERANDD, KFETHWLTF A T —ZITIE— KA H
BTRERWT—E AN EEND D, MAOFERITFEET VOHENLE
(272%. BERT OFEHET NVEARKT 272012, 1ZLDIZFET—2Dtxt 7 7

A )V create_pretralmng_data py %’f T tirecord 7 7 A WICEWT B, FAT

THZDITNEIRT 7 A /I FET—4% (xt ) & vocab.iaxt THD. FEHT
~&i% ?éz/bv D) — ROV 7Y T IiEEROTERT 5.
vocab.txt 135E T ICHEBRT 2 HEO—E L FHOBRICHWS b—2 v &2

1TIXE) Y TRk Lf_77/f/I/’CZl?>5 =7 O E ZNENOKE Z TR
(R

® [CLS]: AN ENTXEDIHICHDT D F—2r >~

[SEP] : XEDOXEIVIZHT D b—7

[MASK] : FEHO TR TXEDO —H 4B DB IND h—2

[UNK] : vocab.txt |ZfFE L7 WHEEE R T h—7

[PAD] : create_pretraining data.py ™53t max_length ®OHAELL FD

XEAZTFTHDTLEICH6ND b—7
%12, run_pretraining.py % %17 L, BERT OFEHET VAEIERT H. FT
9D 72D HE 727 7 A /LT create_pretraining_data.py TIER L 7= tfrecord 7
7 A /L& BERT O E % 5tk L7z bert_config.json 3% E & 72 5.

BERT %MW/ T ZHMODIAHLDRENRT NI ALEZM 11 (TRT,
node2vec & [FERIZ, EEDOT —Z THE LRy U —2 LY 7Y 70
W LD ) — REBIRL, 00—V %79, BTCD /) — Kb
U T EATR TG, TN EEATKULNTET XA N —2 2 FkT 5.
DT FA M T = ZIIADR DO FRTIFEET VAT DRIV FE T — 212
HLHANLNDS. (B LT A M —& L HAISEE T )L % extract_feature.py
EHWTT XA MEOIALEITH) ZET, THFANT—FOKHFE (Ry hT—
JD)— R L) OFBRBEZERTHZLENTES. LrL, ZZTHLALLH
FE7 hUid skip-gram model @ L 9 72 1 HEE 1 X7 ML TidZe<, 1 HEE
B]e~7 bv&ied. Ziud BERT OMWHE E, HFE~T MVIISCERICKFS 57
D, %gﬁﬁiﬁjfﬁﬁpéwfﬁ FORT MANENTENETHS., 1HFE1LIT |
NDOIERITERS 57012, [ CHEMONT by, B D5 HEER O~ Fro
R LT, %@F% [ CHEEM O~ Mix =¥ VHEE 0.8 L EA R
L, #RDHFERONT MUday A EPE o7 LT 2R Lz, BlEXY, [FH
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By

A 4

BERT#®ETF I &
extract_feature.py% {# \\
/—RoBERERETS

¥ 11 : BERT Z W2 7T ZHDIAHLD 7 0 —F ¥ — |k

CHEFEMDOR7 buvidir<, R HFEMOX7 bUVIZE CHFER LD HE
R MR D ZERHB L. Lo T, AWFZETIE, 1 HEERICAER S 2K
DY "NIVDINEJRT )V, FOHEEORT FLE LTHYH.

4.4 E—8EE&Y—EXBEODYT) T
node2vec OV 7Y T FELIIHOT u—F L LT, it — KA
—HEHEV—ERHAEDENTWDS /) — REEE L CTIRRT 2 FEA2RET
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L. ERTHEPT Loy NU—2 I3 EE Y —EAICK VARSI Z LD
HORF—ERAOHERMR TRy U= ZRELTBY, ZNENDRT
P—EANEOHEAE T —EATHAGDINTEONRINTW W, £, [
BEV—EATHAGDINTWD /) — RRILEFEER Y hU—2712720, 1%
RINDFy NT—=T13ENETND ) — RINEFIEET D23y T —7 127
%72, node2vec D7) T FETIIENEND J — FORHE &= BfST 5
DITIEFICHE LW EEZBND. 22T, Vo7V U IRERICEAS T — B A E#
EESE D708, [[—E@HET—ERAEBET 207 ) I REEITY. O
DY TV T FEORENRT VTV ALEZK 12 17837 fLEOR Yy hU—
J R LT, 1LY T Y T ORI D ) — RE T 2 X A TIER
T 5. IS, R — RREENLIEE T —EXDOMAGDEEFNL T & L
THELE L TRETHEAT AL ZRINT 5. 0, Bl —FE2 7 0%
LATTEIR LR T D, 2O, 5 — R3aiil L7 LRI 2EAY
—EBERHAE D IN DV — AR T 5. &%IC, B L THRRT 286
—BERCHABRDLEINDI T —ERAEETHRR LK%, EEOFEET VT
P TV TREREATITDHETE ) — FOSBMEBEEDL LN TEXD.
fil 21X, skip-grammodel THE S H5551%, o7V U ITREROK ) — R
ZEHTRY) 72 XFHNC L, TF A T —4 L LT skip-gram model TH &
¥THZENTES.

OV TV TFEOY T T ORHSEIK 13 DXy FU—7 ZHn
THHT S, 23 SOEE —ERADMAE DT — 2 NOERINTEH
D, MHAHEEDEDORZ—F[r—E R A, $—EZX B, H—E X (C, —bE=R
D]¢ [V —EAC, Y—ERY]E[V—ERX, —ERY, Y—ERZ]TH5.
Fz, K 13 #HWTER L7ZR—@EE5 Y — XA 2ELE LT 7V 735 F
EOY TV o TRERER 14 EEIORT. gl LT, K 14 FHEIC
TUEET =T DY T TRERERT. K 14 DT F LT+ — 7 DY
T T RERII™ 13 D%y FU—ZIZBWT, —ERAZMEE LT, —
EAXC, Y—ERY, y—bERZDIATHEREIToTRMRTHD. T X LT+
—IRTUHE LT F— T X AT HY T T RFRIIEROEAE T —
AERMT D LI RTIOT, oA o SERICER Yy hU—2 BICE
754/ — RORHEEFR LrENLTWRD., ZHICE D, £TO/ — RBERIC
B SN HABEE T —ERIHAG D SN — EXAOEERGER Y hT—27 (1
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L2V TN T ETO. KM 14 DRI—EEY— A 2BET 20 7Y U URER
EX 13 OFR Yy NUY—ZIZBWC, h—ERAZBAELT, —EXC, ¥—
EA B, —E A D DIETHRREITHT-FERTH D, F—EHET—EAEEL
THY T U TRERIIEAE Y — R T BN T SN LD, i
£V, BEP BRI DE T —EAOMAGOEIFERE T 7Y U TRERIC
KT LN TED. F2, 2oV 7Y U TfER % skip-gram model T S
5 &, P AEDERILD ) — REORT MR 725 2 ENEF/FFTE 5.
4.2 Cik~7= X 912, skip-gram model IFE D ITV N HEER L3 E 0 HEE LT
WEHEB T, ZhaRry NU—2 D) —ROH$ 71 v TFER TR+ 5
ES D 7 — RBME TG 7 — RERIEARZ SAREL D LR TE 5. £z,
F—EAEY—ERABELT L7 S RECBWT, E ) — NiER—8
AV —EATHAEDLENT ) — FEEC R 5D T, Uz Ea—b
AN AED SN — REALEOXT ML 725 Z ENHIfF T 5.

BAR F—HEE&Y—EX
ST | [

13 BTV T EITO Ry NU— 7 4
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E5F 5l

%4 mCM L7e 7 T 7HOIABLDFEZHNTEEG T —EXITHAG D S
NDFEAV—ERALHEUMES — AT N—TZ 7 T AZ ) 745, KET
I3, I UDICERT — X 2395, RIZ, TR0 TELE T 5 BRI A
T D RHMEFRIEIC OV TR 5. it T, N—R T A L5 —E RS
AL T TAZY O TIMT 5. RIS, BT TAZ EIEfRT T AZD
ST DIRHF — N2 DWW TRAT 5. %12, node2vec DIER/NT A —Z —
BlD 7 Z A% > TR, nodeavee DY 7V v FHIRRID 7 Z AR Y T H
FE, BERT # =77 7HDIARIZE T D7 T AX Y U TREE, @FEEOY
TV v TR L DA BN E W T AKX Y IREERENE B L
%, TORRICHONWTERT S,

5.1 #HlliF &
5.1.1 RERT—4
Fh 7 — # IX Programmableweb! | Z# S I TV A EE T —E AT — 4 7606

[“items”, {“vid”:“81386”, “uid”:“61422”, “title”:“News Map”, “type:“mashup”},
[“fieldapi”,
[“target_id”, “62687"],
[“target_id”, “62697"]],
[“fieldapiendpoint”], [ “filedmashupurl”]]

15 : Programmableweb 7> 5 Hif5 L7277 — % Ol

[“items”, {“vid”:¥— & RID, “uid”:=—1 D, “title”: h — & A 4,
“type:~ v v = 7 v 773 5" mashup”, WEBY— B A 72 5 ”api”},
[“fieldapi”,
[“target_id”, #AG DO I 7=V —E RID],
[“fieldapiendpoint”], [ “filedmashupurl”]]

16 : Programmableweb > LHUfG L7c 7 —# D7 +—~ > b

t https://www.programmableweb.com
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HERWD. B LT =21, HAaP—ERA ARG D SN TV AR —
EARFREIN TS (K 15). 2O 74—~ v hOEFRZK 16 ([T~ B
L7=T —# 5 target_id OB & FG L, /— K% target_id L, =y U %fH
HEDINTZLDHLY—ERAMTRS VT 7 AMETOMELT-xy Y
— 7 DB EK 17 1T E, B LRy T — 213X 18 1R TE Y,
Rg—=NT7 Y —=Fy NT—=7|Z8>TN5.

17 : VB L= — B R R R Y T —7
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5.1.2 FHliEE
BFREICIVAERESNDE T T2AZ ) U TR OAENNEZ M-S AEE LT
PLUF @ purity filfl & sk 672 [9].

] 1
Purity = N)'Ji m]ax|scl- N cj| (1)

BT, FSFECBWTARNRLIZY T A X sc L IFfRET T AH c DEFE %
HHZ L, e b HHEEHDO L WA G DT 2D, JLEH ORI Z ¥ — B AN T
FoTWD., ZHUTEY, KR L D —ERADMENELWY 7 XX IZFTE
LCWEEMEMICHM+ 22N TED., 22T, EM7 7 AXE
Programmableweb [Z## S5 N F TG SN — 2007 Y [FHE
FEIERR L TV 5.

5.1.3 H—ERBRBAXICR I HISREY VY

77 7MDIABE N — AT F ALY T FREORNEE R TREEL
LT, Y= RMHAICEASL Y — R T RF Y T FiEERAWS. — &7
LEMOFELE 2 5HE T 5B H WV 5405 HifriE wordavee X° TF-IDF 72 & Th
DN, AWFETIE, o X0 & TRKEOE VY BERT % AV CSCE M OFELL
FEFEZIT Y. v —E AT COBPEFEZIT O IO OFIRITLL T O@Y T
H5.

1. P —ERABHISCO S BEBOES

2. Y—ERAFH R OFPEFA

1 SH OV — AL #EBLOER T BERT OFRIFEET L& H0n
T, HFlAXXOBEBLES L. FArEEE7 VT, 10 (BEHEL RO KRHIE
MOZERIFE AT — 2 v T vz all-mpnet-base-v2ia= 5. H—
EABAXEATIE L, EROFFIFEET VLS 2L TT7 6 8IILDIHK
RELZEIGTH LN TES.

2 OOV — AT OELIEEFR TIE, 3.2 THWz =¥ VHEEEZ
AW, 2008 —ERFIXD 7 6 SWILONBEBEZHEATLHZ LT, T
5200 —EAFBALEOBPELZFHRT 22 LN TE L. FHEMROHE
EREWGEAIE, 2 00— ERAFPISUIET=NE S HWT 5 2 LR T, %44
T5200—ERIULHEETH L LHWITX 5. — T, FEMBRENMRNG

t https://huggingface.co/sentence-transformers/all-mpnet-base-v2
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BlE, 200 —ERAFHISUTEI NAETH DL LU TE, 4 T5250%—
ERIERR HRETH D LI TE 5.
FROFIEZ LV ELN DY OV — 23X OEPE % k-means
JIAEY) T ERANDZ LT, FUREY— AR T RAZ Y TS,
5.1.4 £EFRI S R% &IEﬁ@7 FRAZ DRI FDINZ—
5.1.2 O purity A BT DEEDAERK Y T A Z LIEfFT T A Z OXIGHT
wT,UT®4O®A& YIMBESIND.
® pattern1 : IEf#27 7 AKX % Primary 77 2 Y OLTIER L, 1IEfE7 7 A%
PR LR WORHS AT %217 5

® pattern2 : [Efif 7 7 A X % Primary %77 =V & Secondary » 7 =V TIE
L, 1EfR7 T A% PEE LRV ST 21T 9

® npattern3 : [Efi#2 5 A 4% % Primary 777 3 U OATIER L, IEfiE7 T A X
WEET DT 21T 9

® patterng : IEff27 7 A% % Primary 77 2 U & Secondary »7 =2V TIE
oL, EfE7 T AL DNEET D50MTT 21T 9

INBHADDNRE = NI AINHEBIILL T OEY ’Ci?)é

® XY —btADOWT AUFENEEN G SN TV LHERH L0

® WHODAM Y T AXNIEBDIEMR Y 7 A% LN SN D561 H %

728

ILOIZ, FI—E 20N T FVEFERPEEN G SN T L5608 H5 2 L
IZOWTHIIT%. 512 TRR7=LH1C, [EffEZ 7 A # L Programmableweb
NORBELEANFCHEEINTEDTIVERZEZICIERT S,
Programmableweb |27 7 I U EH &2 & D88, b r I3V 2R
Primary 7 2V SMICHEE SN D 7 2V 25K Secondary 77 = U Zff 5.
TAHZENTELREYD, 150V —ERAEHOIT T BT EENTNDE
BNELDH. FlziE, HXERT—ERX & L THA % Google Maps API |
Primary 77 = U |Z”Mapping”, Secondary 7 7 = Y (Z”Viewer” /3 -} 5- X 41T
%. ¥7z, Secondary 7 TV IIHHA 5T H LN TEHD, 1O —F

232 T T 75”#’5132%“(1/\5 Z L 23% %. Programmableweb 7 7
T UAERITA T T U EHRERE IC X 5B AT d o), Primary U7 2
VDI TIESRY 7X§%1/Eﬁkﬁ“5/\§ > &, Primary 77 =2V & Secondary
AT Y TIEfRT T AR AT D /32— 253 T T,
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BENT, EEBOAER Y T A2 NIBOIEM Y7 T A% Lt END5E0
HDHTEIZHOWTHIIT S, purity [EOHEAZITH TRET, KbLILETHIER
WEWERT T AR EIEfET T AX DMBAEDOEEROTDHTENDD. £k
ENDET T AXDHEUBEES —E AT 7AZLEINTWDHEE, IEfRT T A
HIFME—ICIRET H. LanL, By — 207 7 2 X PEHUER SV
Sity, HEOIEM Y T AL EXHHT ENHGEREL D, FEEE— B X
7T AZDEEAER S, RIGATT SDEMT T A2 PEE LRI D ITK
ST BT o 12356, 2 DHLUBOFELEEY — R 7 7 2 X TEEHDIRIC
AT Y THIMHT SN ZENEZ NS, ZOBBICEY, Effr 7
AL PNEBET DRI T O — b BT T A DBNEE LW O
INH = AT T T
5.1.5 node2vec DFEFR/INTA—RFDHO S X5 ) VD TRE

node2vec DR /NT A —2 —FUIZ K D7 T AKXV o TR E 21T ) .
node2vec DIRR /T A — X —|TFRBDOE S (LIF, walk_length & FEFR), 1
D) — RnoH 7Y 73 5% (BLF, num_walk & FEFR), 4.2 T L7
nodeavec D7 v X LY 4+ — I T HNRTA—H—p L qD4DThHDH. T
DOPRINT A —F =% b3, TNEND/NRT A —=F =B DDKFIZ Y
TALY CTREED < IR D IMREE LT,

5.1.6 node2vec DY > F) D TBRADI S X2 VIRE

node2vec DY 7V T REMISIC L B0 T AXZ Y v TREERE 1T Y.
T o7 T FEIUTO®Y Th .

® 515 CTHRLZTAX Y U IRENED->T- nodeavec D/XT A —F —%

o=t 7V v 7Tk

® F—HBEAV—EARAEEEL THEET LIV TV IRk

N0V TV T REERER LT, EOY TV T TER, 7T A
U2 TREEDNE < 72 D DMREE L7z
5.1.7 BERT ZRAW=J 5 7BHAAZEITDI T RE2 ) VD TRE

BERT Z MW7 7 VHDIARIR T H 7 T AZ ) » THGEORGEZAT S .
skip-gram model #7277 7RI L 7 T AZ Y U TREE L T 5 2
& T, BERT Z WG E 02 et 5. £/, *y hU—2 D/ —FD
P T FEREEAET AR L CRRT LA T SRR
Hunsg.
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5.1.8 BREDY VT B EIBOHAAFEMERANZISRE) VITRE

51.6 & 5.1.7 CTEREE &I SN=V 7Y o ZEG & HLD A H T 2 v
177 THOIABD I T AR TRGE RN 5. HigFEL LT, 3 ET
AR TS 7T A X ) 7 L, 51.3 Tih<7= BERT # W\ =H—E R
MU E AL 7 7 R2AZ YV T HERAWD., ZIWOLOFELZHERTHZ LT, 77
7D IARTFIEORIEZ T 5.

5.2 &R

5.1 CitBA L7-fHEFEE L2 W T/ T 7HDiALEZ AW THEE Y —E A ICH
HEDINLFF Y — AU — AT NV—T s T 22 7L
FERAZ LLTFICRT . ERnT 5 KR0RICELER 45 patternt 72 £13 5.1.4 Tt
HL7=bDTHD.

1. node2vec DIRFR/NH A —HBID 7 Z A XY o THEE

XCOIT, WA ZLSETRREK 19 (8T, ETORTEIZENT,
purity I K & < Z{k L7222, pattern1 & pattern2 (BT, KTH=8 DI
\Z purity AN BT E L 72> TVWD T E MR THENS.

Wiz, /X7 A—#—walk_length # 2t S E7-fER %X 20 (TR 20 O
pattern2, 3, 4 75 walk_length 7% 30 & 100 DFFZ purity fEAAE L 22D Z &
Nons. £z, walk_length 23/ S WEE2 & bbig U 72 KF, walk_length=30 @
RRloE— 7 2l % 7.

HENT, 28T A—Z —num_walk 2L SE7- R AKX 21 1R, 21 D
RN, £ TO pattern (23T, num_walk=50 DB —27 12720, Zh
VARSI purity fEIZ K & B (RIT R B NZe o7z

WIZ, /NT A=K —p ODfEZEEAL S ETFERZK 22 1ITR-7. p IXBERKRZ 1
OHID /) — RERFET DR 1/p DIETH 5. K 22 Tk p=0.1, 0.5, 1, 2, 10
DOEFO purity fEZ R LTS, £2TOBRBICB VT, purity IZKEL<Eb B2
VW3, pattern2 (23T, p=0.1 DIFIZ purity fE2 R b < 7R o 72,

WENS, NTA—F—q 2L ST REH 23 ITRT. QIR HELR
D LHBAET, q>1 ORFTIREIEERIRITEITZ IR, q <1 ORFITEE SEIEHRRITEL
TREREAT D . 23 XV, q>1LVbq=1, q<1 DK purity BE< b
ZEMATHEND.
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RITE
o DAttErN] e pattern2 e pattern3 pattern
% 19 : node2vec DR ITLEL & 24k S 72 purity fEDREF
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e DAttErN]1  emmm=pattern2 e pattern3 pattern4d

20 : walk_length %% {t. =& 7= purity fED#

32



num_walk D FAEEHER
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0
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num_walk
o DAttEIN]1  m=pattern2 e pattern3 pattern4
21 : num_walk Z 2t = ¥ 7z purity fEO#5R
INT A —2R& p@%@?&‘nﬁ%
0.45
0.4
0.35
03 — e —
g 0.25
‘Cs!- 0.2
0.15
0.1
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0
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INTX—=Zp
e patternl es—pattern2 e=pattern3 patternd

X 22 : NT A—F—p (1 DHIDFHM/ — FICRDER) 22 bSdT
purity fE DR
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IRT A —RqDAEER
0.45
04
0.35

03

0.25

purity

0.15
0.1
0.05
0.1 0.5 1 2 10

RS A —Rq

e patternl

pattern2 pattern3 patternd

23 1 NT A—=H—q (q<1 : TRSEIIRRITPTIBR, q>1 @ EESEERR
(AT ERR 24T O ) 2 b SE 7 purity fEORER

2. node2vec DY 7Y THRERID 7 T A B Y L T RERE

pattern = & @ node2vec Y7V T FE, FHET—ERAEELT D
BT T FIED purity i, WAROFHEE 2K 3K 4£ 5187, F
72, node2vec DYV 7V v T FIRIZT U HE LT F— I INR—RA Lo TNDHD
T, BCET X Lu+—7 LRHET 5.
# 2 O pattern1 OFERIZENT, F—EHEV—EAZEBLEL T T Y T F
B0 purity [ b < 72 o 72 (purity=0.1749) . £7-HEROFEEIIBNTH
F—BE—ERAZEBELTH 7Y 735 FEN R B EUED & < 72 o 72 (il
HHRDOVYH]=0.1997) .
7 3 @ pattern2 OFERIZEBWT, [FA—EET—ERAZELT LTV 7 F

= 2 pattern1 (IZBITF LKV TV T FED T T ALY VT REE

Ty LYx—7 | A—EHEEEET YT T
purity 0.1348 0.1749
AR | 0.1848 0.1997
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# 3 :pattern2 (BT DKV TV T FEO T T AR Y TR

T F— | [A—EEEEET LY T T
purity 0.2494 0.2752
WAL DOINY) | 0.3269 0.2964

# 4 :pattern3 (BT HEH TV T FEO Y T AKX Y VT REE

FUELYF— | A—EEEEET YT T
purity 0.2943 0.3278
A RO | 0.39 0.349

# 5 patterng [IZBT DKV TV T FEO Y T AR Y TR

FURLTF— | [A—BEEEET T T
purity 0.3797 0.4267
WA RO | 0.4903 0.4493

B0 purity 23 b < 72 o 72 (purity=0.2752). — 5 T, #AEROEEIZBW
TlE node2vec DV 7V FFENRbE L Lol (EERDFE=0.3260) .
# 4 O patterng OFERIZENT, F—EHET—ECAZEBET LTV 7 F
B0 purity 23 b < 72 o 7= (purity=0.3278). —J7C, #EROFHIZEB W
Tl nodezavec DY 7V » FFiENEKR b R eoTc GEAFEDFE)=0.39).
# 5 O patterng OFERICIBNTC, F—EHET—ECAZEBLEST LTV 7 F
EO purity AR B E < 72 o7 (purity=0.4267). — 5T, WAROFHIZEB N
Tl nodeavec DY > 7Y 7 FiEN S E < 72 o7 (EAEFON1)=0.4903) .
3. BERT Z /27 Z ZHDIAIMZIIT 507 T AX Y v TR

BERT % W77 7 MbiAA b, i F1EToh % skip-gram model % V-
77 7 HHIAL D purity B & TEH AL DL OFEREZR 6K 7K 8K 9lTnT.

# 6 : pattern1 (2B D FMDIABLFIED 7 T ALY o K5

skip-gram model BERT
purity 0.1749 0.1033
AR DI 0.1997 0.1022
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# 7 pattern2 [ZB DK MOIABLTIED 7 Z7 AKX Y v T R5E

skip-gram model BERT
purity 0.2752 0.191
AR O 0.2964 0.1721

# 8 : pattern3 ([ZBIF DK HDIARLTFIED Y T AKX Y » THEEE

skip-gram model BERT
purity 0.3278 0.2089
5 =D 0.349 0.2315

# 9 : patterng ([ZBIF D EHDIARLTIED Y T AKXV > THEE

skip-gram model BERT
purity 0.4267 0.2741
A RO 0.4493 0.2742

ETORISfHT D/RZ — 28T, skip-gram model @578 BERT LY
purity fERE A RO Em < 725 T EDR R THRINLD.
4. EREEOY TV v TH EEOIARF T W= T AEZ Y TR
F—8EEaY—CR&2@EBeT 297V I FikE LY, skip-gram model %
WA T 7HOIALTIEE, MIRFIETHLa A VHEUEEZIEZY Yy I— R
B & W32 3E5< 7 2 A% U 7, BERT & W o — B 2B 30
DT T ALY 7O purity 18 LG ROELEOFER AR 10K 11K 12 K
13 |27
7 10 @ pattern1 OFEFIZIBNT, 7T 7H®IALTIED purity A2 b & <
7257z (purity=0.1749). F72, WEEROFHIIBNTH 7 T 7HDIALTIED
kbm< 2ol (HEROF-HE=0.1997).
# 11 O pattern2 OFERITIBNT, VA VB Z AW fHZES< 7 T A
2 7 FED purity [ED R < 72 ¥ (purity=0.2752), IRIZEWDILT T 7
HOIALTIETH 72 (purity=0.2752). — 5T, WARDOFEHNIBNTILT T
THDIARTIEN R bEL Ieo Tz GEAHEDFHE)=0.2964)
7 12 @ patterng OFEFIZIUW T, BERT & VW 2 — B AFSCCHESL 7 F
ALY TFED purity B2 b & < 72V (purity=0.3573), IRIZEWDIXTZ
THHIALTFIETH -7 (purity=0.3278). %72, MAROEHIZBNTHED
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# 10 : pattern1 |2

BIIDKITAZY T FEDREE

A—HAE— 2% A Ty H—F | B
BT T T
+ skip-gram model
purity 0.1749 0.1359 0.1483 0.1191
AR ONY) | 0.1997 0.1393 0.1586 0.1733
# 11 : pattern2 (TR LK T AZ Y 7 FEORE
Rl—@E45Y—b 2% A Ty h— K | B
BT DTV T
+ skip-gram model
purity 0.2752 0.282 0.2651 0.2505
WA ZRONY) | 0.2964 0.2042 0.2093 0.2663
7 12 : pattern3 (2B H K7 T AZ U 7 FEOREE
F—HAE— 2% A Ty H— R | B
BT DTV T
+ skip-gram model
purity 0.3278 0.2955 0.2865 0.3573
A RO | 0.349 0.2463 0.2452 0.3832
# 13 : patterng I[CB T 5K 27 T ALY v T FIEORE
F—HAE— 2% A Ty H— R | B
BT T T
+ skip-gram model
purity 0.4267 0.3853 0.3741 0.4696
TEELROYY) | 0.4493 0.3063 0.3052 0.5042

RWFEIY—EABPANIESSFETHY @EE

75 ZHDABTFIENEL otz GEERDIA)=0.349) .
Z, purity {8 & 5 ZR DL
WIZENDIT T T 7D

3+ 13 O patterng DR

AHLFIETH-T-.

5.3 5%

ZBWTH patterg & [FIERIC
Db EmWOII Y —EZFP U ESS FETH Y,

RKDIF-#)=0.3832),

Iz

AHITIE, 5.2 8 TR LM R Z 51 T nodeavec DERFR/XT A — & —7AL,
WZ&B 7 7RV U REEICEA L TEE% 5 2 72, node2vec O 7Y 7
MR D 2 Z 22 ) o ZREICE L TES 2 52, &%IZ BERT 2 W72

7 HLDIA TR

BIFDZ TAXY o TREFEICB L CELR

179 . HZ, node2vec



DIRFZINT A—H =TI K D0 T AR )V TREEDELZIZHOWTIRRD.

T DI, WITEIZONWTOBERZIR~D. K 19 LV, R T LD 7 A
Z ) T REEEIIRE < E DB ARV, patternt O)iﬂ“ﬁﬁﬁﬁﬁ?ﬁ’(“%éﬁﬁ?ﬁﬁ F A
% % Primary 77 32U OHRTIERR L, 1IEfET T AKX PNEMBE LW SHST
WC, RoeEr=8 DIFIZH 50T purity N3 L3> TNz, 2D Z LD, ’%'l
RRTTENT 8 TH D L ED T, —RBIRHFE P HEFRBLORTTEIL 768 Rt Th
L0, LTS Ry hU—7 1312 / — R THDHZ &2 E 25 & MuiIc
DINRITEE TN EB 2 bND. L, ZORTEITHAEHER LT b =x
Y U= 2RRE LTI EDRERRTERTHD. > T, SBEET—E A
FHINEZHZLI2EY, xRy NT—2 ) — KPR ENTRINDHDT,
MR T W EMGET D ER DL EEZBND.

iz, walk_length & num_walk (DWW TDOEEREZ RS, X 20 K 21 Off
B LV, walk_length & num_walk IZEMESEVIEE Y T AKX Y TR E
Doz, LL, ZNENOBIENRKRELS RDIZE T T ALY o THEEOEIT
INEL o TWVDHZ Ebbnd. Z0Z b, walk length=30 O EE,
num_walk=50 QL TEEBLZDOR Y N -7 OREFEH TCE W LE
2 Hid. BERICBIEZ B LSS, 7 7 A2 ) 7RI b7 < 7
L, XTI TRD ZLNEZON, ETBIEDE X 513 EFE RN 030225 DT,
walk_length=30, num_walk=50 OEfEIIZ U THDH LEEZS.

FNT, T A= —plZlONVWTELREIRRD., RTA—F—plIHh TV
JHHT 1 OHID ) — NICRDHERICBER T 2HIETH S, K 22 OFFRLY, ~
TA—H—p BEALERT LK DT TAEZY U TEEOEE T VI b
Dond. ZHUIK 17 TRLEE DIZ, RUFRICBIT DRy NU— 7 fEENIE
HWICERHETHL ZENERTLEEADND. 1O8ID /) — R & IFEBES
PO — RnbRIZRED 1 OHiD /) — R THY, Jlo /) —NIEET L L1
OHID ) — ROJMENENT D, ZHUTEY, BElexy hU—27128BWT, 27K
v ZTHUBICY ) o TERD ) — REFT 2 AREMER @V O T, /3T R
— X —p BAIZ L DT TAEZ Y U TREE~DRBII DN EE X BD.

WRIZ, NTA—H—qIZOWVWTERE RS, K 23 DFER LY, T A—
A —q DI L D7 722 ) o TREEITDRWVE(RTH LD, q=1 £721T <
1 THDHEZITELRDIENDND., ZHNET v F LT 4 — 7 £ IT RSB
RRICUTRBEAT O TR 7 AR Y U IREED bR o7 Z L 2R, D
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WI TR TREEOELTH S B HITER THO WA ER Ry FU—
JIZHHEZEZXLND. WSBIERRRS T VX LT+ — T 2TV T T
21725 Ch, —EiM L7z, — REFEiF T A RN &<, T A—%—ZH
o7 MREEERITENY 7 VT HEIC o T EZE X B A, LaL,

ZDXOIRERT Y NT =7 Th o> THIRESERRICET R OR D 7 7 X 4
)/7ﬁfﬁﬁ#ot;kﬁ —EOWRKRTHED Ry NU— 27 T D
YTV T HELY D, éﬁ%@io@ KD/ —=FZHEFETLH T Y
ﬁﬁ%%&é:&@,i@y</—%k@%%%%bkﬁ#ﬁﬁf%é&%z
Sib.

WIZ, nodeavec DY 7V L THEREBID 7 F AR ) o TREEIZDOWTIRR 5.
F oF 3K 4K 5 DRIV, nodeavee & [H—HEHAEYV—E R &I HY
7Y 7O purity B % FEL LK, WL ORISTT 3 Z —AZB W T B [E—
BAEV—EREBEBETHI 7Y 7O purity [HI1ZE < 725 2 ENbng.
ZAUTH T U RERICGHA G D SO NI EAE T EADIEHE K LT
WRTHDHEEZOND., EBRTHO WA Ry NU—Z I EDFFY—E A
F LR EDH A I T THAGDELNTENERSINTE ST, node2vee D L 9
RIVEET = R_R=ADY T Y 7 HFETIREE ) — Ri3R—E5—
EXTHAGDE OGN EFEH INL AR b7, 22T, Fl—#a)—bt
AT DI TV T REICEY, T Y T HRICREE T —E A
ZEDYAENEY skip-gram model THETHZ LT, PlL oYU T
O EFFOFTH — AR LITLVBHR TH D EFH I EH N TE LS
265, LL, BAEROFEHINZEBWTIE, patterni A OLGAILIE—EAEY
—ERAEBIT V7Y 7 FiEL Y nodeaveec DN E NS T, ZiLE 1O
DI TAZ—RNIZ) ARERDERDL DT AV —ERARFRLTNDLZ &%
£ purity X E DL B VO —ERARIE LW T AZICHE L TOE0EHE
L, ERIIENENDZ FAZIZBITHELWEZOEIGEZRS. F—EHAY
—EREBHET DT 7 FED purity EIZE S, EEROFEITED -
el RREOATIVIFELL I TAZ Y U TENTWeEBZHT L
MTED.

BT, BERT ZH\W =7 7 7HOIARIZEIT D7 T AZ Y > THEEEIZ DN

TEEEZIRARD. 22T, A—EE—ERZEBET LTI 727725
7ofti k% skip-gram model THE 4555 &, BERT THE T L85G Tk L
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7. R 6F£ 7 8F g DR LY, EOXIGAHT RZ — 2BV T, purity
it & AR O T skip-gram model THE SE7-HFNE LS R TWNDH Z EMN
bbb, ZOZEND, KRFFEICEWTIL BERT & HW=7 7 7HOIARITA
BhTIERNZ &3 bn% . skip-gram model X 0 FHIKEE 2N @V E S5 BERT
WA T 2o BlIT2oZ 265, 1 DHOBEBIEA T4 ETA
SN TWL KRB R T — 2ty FTHEE INFHIFEET LV EZFINT L 2
EMTET, MAICHELEFAIFEET LTIEENENLO Y — B X DR %
KTONKNIETH-72LEZHND.BERTICTFA MTF—4 L LTANENT
YoYU TRERIIAE T EAOLARI TR I TEY, ZRENNMA OMm
AN IESW=ARTTH -7, 2 XV, BERT O KHEHERTAE T T
ITHBL LW HREN S L, BB ESED Z LN TE otz £ 2T, BERT 27
AT 57017 ) v IR EZRKITMA OFRIFEEET VEER L. L
L, P 7V U TRERITFEBEDT F X T —& LEW, 7% A N OREE IR
72<, #%ik¥ % BERT MAOFEFENAGH T RroTztEZEZ NS, 22
HoHmL, BERT M B OFEIFENFETIE Rl LE X Hs. BERT X
4.31 TR LIICANTHRA NeEAENENNOFEST S, LrL, £
ENENNLFEETHHIEE, Xy NI—2 ) — ROV 7 ) o 7ERICIEA
TV B, EAELLNDLANINTHERYSLONLTHD. DA
BNDANNENTEG/NE, IO ) — RERSRE Lz 7 ) v 7RI
720, 1OV TV U TRERN 2 OOEREFF> T LE ) Z LTk D, 78
RICERENBNT- B2 6N,

BB, BREOY T v TN S DIABE T E AW T AZ ) T
FEEEICOWTHEBEZIRRD., R 10K 1R 12K 13DFERED, BTONF—
SNCBWT, 7T 7HDARTFIED purity E & TEAROFEL TR EWVE LL
IR CTREWEEZ H LT\ 5. RFIZ, patterni <° pattern2 O Efif7 Z A & )3
T L2 WRHSFHT 238V Tid BERT 2 W — BRGS0 IS 7 T 2
AV T FREXOV BN TAXY U IRERZRL TS, ZAUTIEPIERE
— B R T AL —=RHE—ITRIET DG, P EREAICESSFELD &
B\ TR KRN Z &K T. — 5T, patterng & patterng (2355
VT, purity fEH & AR ORI — B A SIS S FEN R b b ER Y
TAZV U TREEEHT. L, 77 7HDIAARTIRITEHFIC S FELY
purity i & EHAHEOFTE L 2o TWD. ZHUIE ) — ROJEL ) — KT —#
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DEWNNERT S EEZ NS, TFEICHESS FETIEE , — FoBE ) — 1
BRMLULNEBEL TWRWDIZKL, 77 7HODIALTIETHEE  — L0 b
XD — RETORKET TV 7 LD, £z, 2OV 7Y 7
MR EDBERBECTH N T 2720, 37U U TORESOMEENIEZ 1T L%/
— ROBEWE DB NOEDL ZENTE D, 20, FERT—¥ 0BGV —
EADOFEENE X, *ry NU—7 ETRx e — R OEEERIRAIE X 513 &
7T 7HMOIABFIEOREEIL NS &2 bbb, £7-, BERT # o h—bE
A IS 7 7 A2 Y 7 FiklE BERT OFRiIFEET LV E HNTH—
AP O S BER ST 5720, — AT SCOMEEKICEE S LR,
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