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Accurate and Efficient Method for Constructing Domain Knowledge Graph

YANG Yu-Ji, XU Bin, HU Jia-Wei, TONG Mei-Han, ZHANG Peng, ZHENG Li

(Knowledge Engineering Group, Department of Computer and Sciences, Tsinghua University, Beijing 100084, China)

Abstract: In supporting semantic Web, knowledge graphs have played a vital role in many areas such as knowledge QA and semantic
search. Therefore, they have become a hot topic in the field of research and engineering. However, it is often costly to build a large-scale
knowledge graph with high accuracy. How to balance the accuracy and efficiency, and quickly build a high-quality domain knowledge
graph, is a big challenge in the field of knowledge engineering. This paper engages a systematic study on the construction of domain
knowledge graphs, and puts forward an accurate and efficient method of constructing domain knowledge graphs as “four-steps”. This
method has been applied to the construction of knowledge graphs of nine subjects in the k12 education of China, and the nine subject
knowledge graphs have been developed with high accuracy, which demonstrates that the new method is effective. For example, the
geographical knowledge graph, which is constructed using the “four-steps” method, has 670 thousand instances and 14.21 million triples.
And as part of it, the annotation data’s knowledge coverage and knowledge accuracy are both above 99%.
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M KA — 2R BT ) H8 5 2 BRI 5 T — A% O ME S 1 45 W2 75 4 B2, 400 G0 & SR WOUR AT LAy D b B
MRS MRS, MO VA AU R, RS I S M DL KRR BN A T 1R AT T SR A
BB “HhHE 44 NI AR
22 XBFEBENFRE

v BT 2 2 R 2% R R B P B R A, FRATT R B 2 AL B BE SRR 1 77 3SR AR IF i & F A
R BRVE RIEURE R U HTML 4% 2B #8506 20 e A

BE TSR AS R 11 18 SUbR R 2 8 AR AU A AR K 78 5 R, A STRY AP i EC S 46 0 Ak e R S R B SR R g
SCAKNIR H RDF 5 5 ik Hok 1R SObRvE: B #2388 8 w7 DLELS R AR .
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(1) ZRAURRIE K SORY 5 A A PO A bR X IS A AT 1B A T ke, 3K 1% 3R B AR R W Tk ) S8

(2) R ARPREEFR S5 2 )47 75 (¥ 45 A9 4 56 R AT B2 9 26 2R, 56 R bR AT LLE & S 16 P9 6 45 B 6%
IS T8 e S K S 1) 1R 9% R R R N = TR A T (B, R, E), H R 252 By F B, Z AR R

K EE 4 SR rp AT AT DL 25 3B UhRiE RGE N IR e R 4L K R R A LR LA

(1) FREERIE IS SR R G IR 2 2 T AR IS SO AT A8 BT LB L AL RE B 5 N — N ELE A4k
A SCHE, B R AL & ARG B SO AT AL B XA VE AR E R G A T AR EKSE;

(2)  FRVEXS G SUPRVE 2R G0 — AT SRR R SCAR SO B A X TE SC A I bRy, AT, DK 20 300 206 2050
B AR B0 AR AF B 0 3 X DA b BT AR SRRV 32 G0 75 22 SCRF AT S IO 00 SC 1 B A v T e

(3)  AmiE A o SUbRIE R G0 ARG 4 AL IR AR B A I T % B 28 B AR R 06 R bR T R B, 25 R B S
TS FE AR P AR TR R R B B TR B AT AR, BT DATE SURR T R G000 B REAS SRR Y bR I T B

(4) AMRIEFH ALK ZH0E SURiE T EE RS2 FF RDF(S). DAML+OIL. XML ZEAARE T I FEA
S S LA, 1T X W3C HEFE 158 A R 3R V8 5 OWL SCREED BT LR T 38 4 3 4 AR [) () AR A
T F I AR RGN 1ZREHE SZRF B AT R A RTE S, W RDF(S)F1 OWL.

BRT BT 4 ANJEACTR SR 2 A0, 4G FRATR 2 1 Hh 2R 2 AR RS B AR, AT, BUR 7 R0 T35 bR &

Gt [ i 2

(1) WA 2R H AT TR 4 B (93 SRRV R G — M2 CfS R, AN 7R ZEAR TR N I 22 26 % 7 vy, T L
BRI BRI SRR I R AR AN K O (B LI B R R R T BYS BN SURRVE RGBT IR, R
N A] DUAR J7 (6 b S R R B AR N A P R U v, B 3 AR v T AR

(2) AREFAZARE RGZEAG — 2 B P AR L S AR N R P R AR E A R # A G
PR A bR N T RS G AT B B O BRI T S, T R AN AT A G B AT Bk 24 AT DT T BT bR
A A AR IR %

(3)  FRVEBIR X T AT ART— S ER T TR B v 1 7 25 1R AR 7 A RO B 1R ) [ e 75 S AR A7 K R 65 38 3 2
LA AR SR EIX A T8 3R 15 208 % AR 1 2 SR XPointer™ 145 A Sk S L), XPointer J2&— il
MRIEHAELE XML SO IR E . 17 A 2 B0 T P AR S R T B4 a3 47 e A (18 5

(4)  ARTEBHE AT A bR R SO A7 A RR T B E S R W, B AT O A B RDF SR BE AT ki
P JL o Sesamel KR 2 2 — AN TR H B AN AR ] 80 5 808, T LI RS 58 35 5 T3k e se
T—AE ) RDF £048 & BEAE 2L FRER 4t T A R I g FR 4 11, LB T 4R RO [ I A6 R Gt HES AN A
W 5] 4

(5)  FLHEVH AR ST A FL B 1) R A v I TR 1 3 A R 2 T L ), B A e R S TR I TSR R
LT A 7 (S50, 451 2, 25 AN SORY A AR H BT M A4 s R O T G R AR 2 AN A TR S AR
TR M ZH A S 2 w8 77, IR, 208 B [ 5L i, mT DU 4 O G A7 TE I SR 40 13E 4T b, AT
T G B BT A T I S 08 3 ) S0 S A ) L

BTXE LA & LA 75 3R, 45 B 22 A0 A 2 1 M R R B B A FRATTEE H A B 1B ORI 284, an B 3 T

7N AE i B 52 B A4 R R YR B R G (A b R R SRR VE &R G I bR N O AR P A AR R OO e
TS H B AR R R

AR 038 FRVE RGAETR Pundit R ZEThAE M IERE LA T 14 2 #r 0 Th g, 5w,

(1) ARy AR AR5 A T ORE bR i 45 SR A A 3R AR i N R T 45 AT H A% R 1 SURRTE RGN
— A0 TR,

(2)  WIAIGR U NRE R E R R G BRI & B MR R HEEHASEEX
FERE A4 R SCAAE AR 2R G B TE B, AR AN SR AR 4 19X T 40 24 Y R i 5 38 Ja A R 4 3 1] 2 11
ThREFT LA N T J7 (838 SUARIE R G RE S B 3G MR R AU A PR L & A1 I 7 LI Th g

(3)  H T SR S A7) A 4E 2 S8 21 S8 1) 44 FR TR TLTHD PN 25 P S A7 TE I, G o] B1) 522 3 1Y) SE 491 2 5% R B TR A
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T A IR SR T AT TS at T B T A R SRR D 1 IR SeA 3 AR 1 e, B AR N AR HEAT
TR FRE I AT RE I AN RE A L2 T QA AERRIE S h AR 1. € SCBT I S8 ) T RE AN S 49148
RIIBE— MR RSN, B S A2 AT S48 2R, T SR 2R B A S 19 S o1 gt B4 4 P SR R B
JSZ {14 S5 DU AT LA KT 2 S

| BERYREE I i EREERL ‘ i
lﬁiﬂﬁﬁ Ea’ﬂfﬂa‘i I
SABEEE E E BAEEEE i
ENGEIRE (W)
RLST AR
ENREFE (&R
RERDI=THE I I FEmATNE I
HUE
= (=
EH‘P&EH.E_ BTEAE

Fig.3 Semantic annotation architecture
B3 1 UARTE A

IR B TR A A (K 068 2, 25 R8BI v PIT AT ERASAE 94 (10 I 18] RN 7 J0A K, 3 00 R R B o 5 A2 5
SR e FRTE AT T AREARE (A 4 PR SRR S A R T B O3 0 € S AR T S AR AT
B, A i 7 B 0% P AT o AL SRR AR i N O3 (KD ARE MUPRE 8 B 03 ) o A, AT TIRAT 1 — AT R A0 7 2 R R 2
T 100% () AR i Kot [t 5 R T 52 L Bl E 1A, D95 SEAMIE R AN A A RGN T R R S

MWER WOEE BHER
CLASS &N
CLASS EE
CLASS [RESiR

AR

ol AR
LEERIT L

BE LGRS RTE LEN LR B R e R
B EHAR=0 LW/ EIER 2

EEE=&: (1) EARARTEREORE, WA NTHRE) R
REgRionpun, EHEARPHEEEENTRERSLUERDQY, EHRIOTBER—
P13 SAAREARNERLK, DB EER-TRER-LAR: KRB

RAGITF Ml
E-ELER/LHR

amET

- | eliEERR=i8

 REER , RARART o ma

Pl b i
© I S NRE A TS RN - -
® R
5= 4
O EHNAR-ELER/EaEN
L] {23

HARASREAMN, i NHEINE RS ERAR IR RNE—, muﬁlﬁ;

WEESE R,

Fig.4 Semi-Automatic crowdsourcing semantic annotation system
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2.3 MNEHIEAE
AINIEECHE R 007 52 A0 B IR e R R 3 A R AT S A e 25 A A 3 U A5 B 19 5 b R BOHE 45 8 — B RDF 3.
AN AR IR — AR ELIBEI b 23 S I e U PR Al 4 ) A R B R A [ R SR R R S AR
S A R SR B RE R 3 AN A AR .
2.3.1 Geonames
Geonames s i ¥ {5 2 3R BB — AN SR B, A 5 i 1 000 77 2% 1 3 b 44 (5 2 B0 vl 22 v
2 R BB B (N 4% S H A 044 AR (label), Bl S T R S A BRI A T 61 2 A AN A (S
B 19 @A B G e AT )™ o e s R AT DL A R B R ) = e A S I 4
(longitude); 3B 73 J& V15 B 75 2 4% WE A4 45 W JEAT A0 31, ) a0 FRAT 1K R iE D (feature code) J& 1445 B AL BT /5 1F 95k
BRI 25 6] 56 R0 — AT BUX RIS (admind code). 24T B X X f (admin2 code) s J& 14 5 & A B S 1 At &2
Z 1A R AR &R,
232 AEARHEEHE
T RHE BAE R AU A IR B S = 0 4 SR SRR IR SR 2.2 AT R VR AR VEFISE 2.4.1 T
SR AR 0 D BT B S (0 B RG bL BRATIE S LR R AR B = I = 0.
(1) FEBUEBIRIK R L EE N E NS o BATH E={er,....en} B R BRI LFIES W — 6] e, AT
HONCHLiZ S I 10 7 FE RS BAE B BT A (5 BAETF MK R L ES R={r,...} BB KNAM;
(2) ED AR o E EHEFEH WG e 5 r Z ML MERE N LIREAE M E R 08 T
Gt I AR R L FRATT I b T SEBIAD SEA L 6 R A FH 5% R 4 AR 0t T S4B RE S48 3% S PR B A
BN —ADEHIEE D RRAHE V,AENHEEERTRRLESGHRD MIMEXRE nfF
TETZ S R BAE R W B 135 AA7AE, M %A B BB D 033611 nf LA 2 S5 A S 56 R 4
Iv1) 2 2 () P 4% % AL B, 1 Dy S A AR 52 461 22 (1] 3 P AL L TR B, AT PSR AN 0 R 4 1 B — AN S il 1) &2,
HEMIAF 258 R AR R4 R HIR ZARBLEE AR e A 2 012 (AL
() IEACH S IRATRA T — B R SR AT IR AR IR AT SR T A3 B AR T A S R 5k R
2 W R FEHE T
(4) BHRBEENXRL LIEREE MR ERE .
EAR— -1 R 8 PR A A A R B o S 3 S R I 4 A 0 5 3R (3) P 459 3 A 2 1) s e
T FE R, TR AG AT e A2 4 A R 1) SE 481
233 PEATEIXRIE S
hE AT X R TR B A R g B D ik, FR AT AN B K STt R 3 (http://wwwstats.gov.cn/tjsj/tjbz/
tjyghdmhexhfdm/2016/)75 3] 1 v EAT BIX RIKE# B 2 BUZ R NE B, FERATB X R ZH P LA R R.HA
SR 5T A AR A I S I 3, DR, B A B A A 4 ) A0 B S BN i R R
2.4 {Z2HEL
7R H R B2 R A5 B0 A RR v EE A A MRS 3B AL A% 2 o) S DT SO il ) RDF =64l
e 4 70 s 2 3 2R s R R 0 B B R Ay FRAME AR R ChEREREBY by (57
P &, (PEMIEY &, IS & CLUFERR T E K E BSCOR) MG E BT R SO (BT AR E R
B SOAR). P A B RS A R AL B R E R ORI E B R E R A SR O R E — R A E AR K.
241 SEHEY R
FATTAE AR 8 S 1R P o A AR O S AR B AT TR A 0 D7 V2R 1A ) &R A B R 2 i Hinton

« http://download.geonames.org/export/dump/readme.txt. 19 4~ J& % % &k {X y geonameid, name, asciiname, alternatenames, latitude,
longitude, feature class, feature code, country code, cc2, adminl code, admin2 code, admin3 code, admin4 code, population, elevation,
dem, timezone, modification date.
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1986 4EHR Y, SUFR AME & (1 43 A5 3234 B0 37 17 B 1) 3 1 P 2 30 3o K R Rk 0 VI 5, A 3R] 1 e S 3
— ] 5 2 R ) [, AT AT DR 40 P A ] 5 PR I 2 1) PR 4 5 B 8 R a0 i R A ] T PR SORE D6 LA A S
T2 (77 5 Google [ BA ) Word2Vec 7775452,
H b SRS R JE, N IR — 25 SR B R R R 8 AR AR TR R B S R R
Pl 110 58 S D A T3 SR B K SR, SR B A ] E S LT A AR B AU SR R S [E S R A F
K HEX P
242 KRAFM
BALRA T LB A WX 3 Fh7 2kt 7 ¢ R4
o TEMBBITIEPR FRAVER 7T MU 75 vE AT LDA B S8 T 0 1 77 v A 3R AT AR B R L o
FaE SCIE WAEAR AR 5 M\ SRS A b HURE B 96 2 1) SC A I8 LD A B8 2 — e i B mIMLgs % I HR &
A LU TR 5 e A th B 1 o2 2280045 8 3 H R A8 1 07 sk o 192558 R AL,
o TR MR BRI TR FRATRS SR B R B 10 5% R B AR D I R0 A ST i S A R ) = T A
BT A MERTI A A 2 K AR B A AL T BN RN 2 2B
o MBI R RATRA T T 205 T R AU 0 m AE I 0y 3058, 3 5 R % R 2 1A A
B E B, I T L HAE = U R S RS

3 X B

AT EEXS 2 B BN TE ARVE . LRSS AN OC FR il B AT R OC S5y, DA TR UIE DU A5 1k e Ak e 1 I
MR RO
3.1 FEIMEFEXNRE

iy PR 2E R A AR VR B R T PR VE R AT A B B E SORR I 58 G, T A s R A
A R P B U] SR P TR VA S8 B B R AR R R AL A SR SR A A kT e 1 AR AT R
AR, I BARE Z BT8R BEAEAR NN EIE il — S AT 1 AN 58 e s 22 B0 R R B AR VAT
% 238 JE BB /b B 5 SRS B3R 3 000 NS AT 5 5% = o 2. i Hh B AR AR 2 4 AL AETEAGT 1K
PRI 205 FEIN 1A 58 Bt 2 22 R0 AR S iR S AR VA 45, JL 4531 2 400 2~ 52451F1 30 000 £ 26 =04
Xf FE AT DU R H ARV 2R G 26 8 Bl 18 SObR v £ b v 1 B2 b ozt ozt i o 7 ARV, T HLOROR B AR T b v 15 1 4
I 18] DL B2 J5 S bR 45 SR Ak B 2 o B

FEFRE R b RATR HUHER R (P) . TR (R)AN FL A MM & 5 b Ny FRomdnid N @ bRvE ok I =04 8
BN o UL ML AZ AR ) = Te 4 BN s N TRR i R 1K = o o IR A0 s 5

R 2 FIH T AREN SBRVE S, A 2R AR VE SO B AL I 7 AR SRS, I X SCR b AR I SRR AT
GBI R,

Table 2 Results of the semi-automatic semantic annotation
2 HIE ARER AR S

RS G 1 2 3 4 5 6 7 Mt
N; 65 30 33 64 15 10 46 263
N2 68 31 35 70 15 10 50 279
N3 64 30 31 62 15 10 40 252
VT P(%) 98 100 94 97 100 100 87 96
A [E1Z R(%) 94 97 89 89 100 100 80 90
F1 1 (%) 96 98 91 93 100 100 83 93

M 2 Al A OB ARV FLAR K 22 207 90% A 38 I of A v i R A I A B = Je A HEAT 20 B, AR
L IX B ARIE R R BB BUR 3 s R T EL
(1) AREN GARTERS BT R bR R 7 EEARTE N O3 SCRS b 5 45 38 1 SOA  BofE Dy 1R B A,
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BN SRAERRVER T RE TR 11 5 BURUR H9S0A M B T S > T R
(2)  FRIEN GO AN TR B0 AR AT VR AR ORI = 0 AR TR N SRS TR 9% AR B SR R R L SRR v
N GO Z 0RO B AR A IE #0458 2 58— LA AR bR v 20, T LR AN R 2 5 SO AN T H
AR 2 KRR,
(3)  ARVEN RIRARIE AR R TE AR I FE o El AR R B AN A0 e S T e R e — N 2
X Y 2 R R R IR R AR T
BEXT DA bR BR8N ARE N 500 b B 2% R T AR AT T B A% A 0.
32 IR
FRATAE B 4 B2 U AR S Word2Vec 7V I ZRTERE I 2R 45 3 S N — AN TS, 245 BIX AN 15 1R A L
VR AR FRA AT A TR L P AN RE S R Y MOAS SERRAE DA HR N A SR B A AR TR EUT K AN, — 15 B MxK A
YA ERWERNES AR ES KB =N RS 78 08 ek, — AN i) 3 2 808 s, I8 4 1% 1 15
S FZAME S R IR BT S A R AT B SRR R A9 40, 3 3 2 M=3 I 1 JL/ME T (K=50,N=2).
Table 3 Results of instance expansion by Word2Vec method
3 Word2Vec J7iEF 78 Sz 45l i 25 1

(VY IR N P REEANE T RUEFHE(%)
TR FEVEVG LRI JE B JE AT 10 70.0
biplE! I BERHT 75 0 ) R 5 10 60.0
Ly fik wil & =EWL 10 90.0
A} M PR & 28 96.4
K HEKYE BHRY MK 44 97.7

(B A5 R AR < SRR 2 1) PR VR 3 B AN v PR 1, 7 70 ) S AR P AR S AR B8 a3 R R 27 A A SR A%
Ao WU 0 22 ) PR A 2 Mk R, 280 SR 350 2 A S A8 <] 38 RT3 v S 2 AR RS BT DU I A SRR IR 2
AR ELVRIA B, 8] 1P g™ 78 A e S5 A T A1, A ADUARE 5 1) S 4 1 R ST 2 ARBLE T Word2Vee 7 7 st 2 R 4
R ST SRS 30 AR B G 1) B 3R R, Word2Vee 771 T VR 1l IX 4yt AR BN 2 R AP TR S A
3.3 XFRIHE
331 MBI

AL LDA BERS o [ K 7 B SCASREAT B0 M7, 45 B Akl 58 F00S L R RFAE 1) 3R 4 Jos 1 Herp— 50
F PR ARFALE U] i U, G ey A T R AT PR R OC 2R A R R SR A

Table 4 Results of extracting relations’ characteristic words using LDA model

T4 LDA BRI AL 1A O RHOR

ES e FFAIE i) 7 4
% KM AT A Lt ik PR R A M R RE
A PRIREE Ak FOKE 22Kk Bk P8GR T T FRUR
g AHOBRER uE ABK M mEAR 2l mE di Y s B B
Y Y R BARYX MR FE B A 9% Ak YR KK
IRWETEIR SF  REE KGEX B RO AKX EA KO B R RE
fir T BT B B fE AT AfE AL ARVE Pt
MH: 45 HHAE AR B M BRI MOE ME

e  BATHI FH A Fh 5% R BB AE 18] DA A 5 45 70 16 U =X, 1 B Bootstrapping #9777 M R B K B &L SCAS gk 4R
HERIE R BRI CAR K 5 AR EME R FET oh E B K E A CA 3000 M) T 20 5% & B K 45 58
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Table 5 Results of relation extraction with multiple strategies

E PR S E S

FEWE B IR (%) 5 (%)
TEN 85.4 90.8
FRAE 1R 78.8 81.6

REAE 1]+ 1F ) =X 89.1 94.1

332 fAWEHIL
BT HRR B b A 0GR IR 208, 3R AT 22 H 2 B B AL b [ R B B SCASR #EAT ¢ R R, 75 44 A
T r AR TR (L) )T A R R AR ) T R R (2) SR T 1A E
) B P A —AE AT I B AR TR RS XEBEB/NY 7 FCR 2 BRI IE#AT
TSEER. 3 6 R VU UARIIRER R 7 R T 2 R BAINLA SCA T IR OR REAT 70 IR
Table 6 Examples of training data

#=6 g eApRER

FF X 59 K R ISR Frid
HAAEF R A A 3 K [1,0,0,0,0,0,0]
HIERER8 H I R AE 45 B IRE L E [0,1,0,0,0,0,0]
A BARE 58 9 A Bk 8 823 A HL [0,0,1,0,0,0,0]
AR B R AL EM SRR k. NERE. FY% [0,00,1,0,0,0]
VRV RS AR 5 it U o [0,0,0,0,1,0,0]
BRAS BA B I b Ab 7 R 1R i [0,0,0,0,0,1,0]
527k T R o [ 3 [0,0,0,0,0,0,1]

Table 7 Results of relation classification using MLP

RT ZRBHBIKR R EEHR

i E % (%) EIEEID)
A 64.6 70.4
PRk 68.3 72.6

BATRI, Z Z B R G A LDA FIE N & K 2 A7 s K 2 gt s P RES &%
BRI (W5 B 5544, HE 28 4 88 7 B T 0 U BRI 18] 1) 7 vk B ITUE T OGS A, BUR DG B R W e A st U
TEATY SR AT LLGRAIE T 75 21K 2 BOEH I A)

333 LB HIL

TAMEA 7TIEHE KT B RIE T A FE S50 = A JF 1Y A 98 X0E ¢ 5 4 BUECHE 48 (https://github.com/thunlp/
MNRE)F fifr 176 72 W B 1) 5% R E S0 G B T b B 2 BL AT A 1) 49 FiO% REAT 300 b A 1 PSR BRI 0 R
NA R SR Z B AR K R BAVAF IS IR E T IIGE. BIEERMNHRE, EE B WL 8.

Table 8 Statistics of the dataset
#=8 HBIEENRIEER

HEES 983 930 34 147
B | AR 49 77 392 1 400
MR AL 156 480 2758
HEES 934 010 40 474
| RESE 49 79 835 1 400
WS 161 635 2758

5K R I A8 A ()R 3 F 24 i B LR AT AR B vk MNREP®L SR A 7 R (12 held-out™],
BV R R L vh CA B S SR AR 5 92 A B 17 0L, L ) < ST IR e A T T PR 2 IR £ T B 5 4 [
Feh 2 b Bt 7 (] 5 0 0 B R B AR, 5% AR I RCCR B L S 5 SR MR 5 4 (] Rt 2 A 5
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Fig.5 Aggregated precision/recall curves of MNRE
E15 MNRE J7 %k 2/ 4 ol % i 28

3.4 IS

AL B BB SR b v A 107 S R AR 7E 52 S BRI RN I ORAIE T v Aff 6 48 B 22 R A
B BRE O 6 R0 1R B AR IR HE R R I IA B T 99% LA L.

AMIEHCHE 1R A 2 R 803 AR e, 5] A &1 0 0 U8 P 14 5 2 v, 45 A LI T DA 5 A .

SEARER T FRANOC R L2 TINAS R I B DR G Dy T DR IR R T B 1 v o, R X X B AT N L
%A IE.

G R 77 M B A R AN TR R 2 R B TSI TN LR AR AR R R B BT AR R T
DARESZ 1) ARATT DU 2897 g g e 1t B 22 R R B 0 5 67 AN sEl . 1 421 /5% RDF = mdl (ARG
*9).

Table 9 Statistics of gepgraphical knowledge graph
F O MU AR AR B A R A

B oy 2% KR SEfl %k | RDF $k:
FrvE SR B 2438 30 600
Geonames 616 282 13 757 146
ShEESE | P EATBIX R 45 025 224 149
A EEHE BAE - 29972
N [ENEE RSN 4490 156 647
TREE | momatsek | a7 45 259
=3 _ 672029 | 14243773

4 25 g

ATUISR o0 L PR I R AR T A S o P AR K, 1 Bl A I 5 4 AN B N T TR AR R AR SO H MR .
200 b ¥ 7 AU R PR (1 9 — DU 23, T AR B P 485 [ Sh Ak 5 RN T2 55 78 23R AT LA 52 (K 1
SR G AR 2612 05 VR 0 3 PR AT K R 7 o 256 AT 7 (] 256 T SR v I AU A3 G A S ) b 2R R
WPV LR 2 7 2R A 200 R TR B, (R I TR 5 4 T A 0 TR 1 SR R 2 SRR A [ R R AN AR
(AT, T A% REKs O 38 SCbm i 5 e Ay A JEL 3 BRI N T o A% 485 A 1) 7 1R A5 B A% o o v 500 ) BF ARG B 1)
LINAN %
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WE TSI AR B B8 SOPRTE R GE, A8 DU D ool 4 B B YR B T N ARV B A 7 b v o B2 S 4 B
T B BARVESE 7 VA BE NS S U CRUE ARV R, I R LA AR VE R R P o 3 AR S .

AR VA B 2 A R R P U D B, VR AR A 2 1 DU 3 A R AT R T ) S R A B RE D AT T A
S U R BT S 4t — S A
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