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Abstract: Search engine queries are often too vague to achieve relevant results. This paper presents an intelligent
query approach that can distinguish vague queries and organize the related queries of each vague query into a
concept hierarchy. Through the concept hierarchy, users can quickly find proper queries for their informational
needs. The TECH (term concept hunting) is proposed, based on the small world of human languages. TECH utilizes
both the community detection algorithms in the physical field and IR techniques in the computer science field to
generate an extensible framework. Experimental results show that compared with the traditional listing query
suggestion manner, users prefer the intelligent query suggestion. TECH can effectively distinguish vague queries
and significantly outperforms the other three state-of-the-art hierarchical building systems statistically-
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Fig.2 Term relation network about “java”
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SBOROB R, T ¢, T 6, 43 B0 T RERI R B — A4k AT

L5 J5UA R B B R B L, 55 2K (4) T DAAE — 5 R JEE i o S A PR 1 A i ox b 25 5K (2) A 4% 3 (4), 5K 1Y
AL T Tr 385 N7 385 P9 T B R 22 1 45 BRI gy, T AE (K4 HT o A oy TR T4 06 1 A AN i X
A PR e TR IR 2 B 8 () R R (R 1 28 5 (4) P B v 80 A — L O BL TR W, J A ) 45
e A FRE 0 () 3] A A 2 5 O B AN KA T o T AN S TR AT AR 22 AR I A A AR A T 3 5% R o 6
T AT 5 I N T e A A T4 DR b A K AL 1 Y AT A A A 2 A R 1A 5 A e T P 4 0 e AR
P 55 X (2), X LA 2 A O S0 TR T 0 /8 A 1A 3208 i 78 s — A BRI A ARG 40 5 BEAR K 79 10 22 4L
e NG ARAR, AT IBE G b3 i) R 55— D7 L AR G R T AT AL OB A 1,004 5 (2) 5 4 S A K 25

B
Ko 1 [ Aw_ K \
A/w_ om _kv|:dv 2m:| I:W Za aw:| (7)

Mty B DA B AR 22, BRIV Ky AR ORI, 25 2 (4) o 1) 22 (i M B /N SRR gl 4 T 5 22 (0 7 SR & 4 1 4 45 O
AN LR (4 P, AT A8 45 S o 4 £ S B 17 0L

TP AR B f AR 1R B R 23 5 2R A NP ) 3 B AT DR — SO e A S0 VSR A3 S AL e AR i
TFAR I BB B SR T AN W B4R % AN WA 4 ], 2048 21— AR e 2 (E 58 1 0 1 1)+ (A1 Rl 2 A
2 AE A HE I, 38 B 0 i 75 5 J AR P88 0 8 o K1 P AN A 1A ST B 1) A2 2% % 4 O(mdllogn), J b ,d
5 0 TR I e R 92 LR R A LSRR B, T LAk d=logn,manlogn, T LA 53 2 B b T A
O(nlog®n). th T Gy % N A& LAy @I%TRHTM&&%&W% NI
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3 HREEHHEFRE RS Jigsoo

FR 4 TECH SLEHE S8, FoAT THE gt 7 — A7 50 1 3 e 20 v HE 2 D 1 R 4 ——Jigsoo. T i B AT T i Z2 A/ 28 S s
R R B T 02 Jigsoo g H TR UERIPEAY TECH MO f R B R 45 .4 TECH SyEMES T A H LA 5 B A
REFARGTER W LUSLILN A E 2. AR e & iR R4

FATIATE FH Ch A 2 s 5% 14 77 7 R SR TR A 2 11 (1) AR 5 3] R s — N 2891, FRATT 3 L Google 3R 9] 46 S 47 2 1F
AT VAL BE: 245 ) GRAR IR SR X RGE S R EE SR E AR G A P E I A A Y 100 AR B TEVE N
AH I 53 40, FRATTIE A WordNet il T 9% 32 25 1) (19 AR 5G], - — [R N N B A WA DGR 46 R FRAT AR 4l 25 fy
ARG [R] () SE I DG FR R B AR R 48 G, BN t, A, 70 1] — AN 5 B4 ZE b th I IR B BCGE Wy B T
G " IR 2 1 2521, AT 1T Jaccard 415113 (<0.015) il Dependence A fBL& (<0.15)3 i 1 FAL B IR 1 i 2
Gy ALK J 43 R 1 2 30 (4) B s A 7 250 AR SCRR[23], 4 AR B (B 7 0.3~0.7 - [A) i, 28 I 41 [ 45 Hg 1
B, FI L Gy I H 275 KT 0.3 SRAIWT A1) g 2 BRI Wi 2R g 501 251, Gy R 4 K1 o 1 2 A8 HE & 4t
1.6 e o A — AN T SO 4L 1 CL el 1A 7 ODP(http://dmoz.org)F1 WordNet H FIBREIR H 3% 25 1 Ci 1938 31
PR 5, FATT 27 ODP R WordNet 4% B REME I 55 C; 1 2 B SR ) 110 B S 24 MEFR . S 2 4 2R W, 3
VAR Ci b4k — /M AH AT B A 0 B AR 2 AE bR B ARG FR 22 Y C rh 4e K 2 H0A A B R B C; LL4b
AR D,

RT3 B Jigsoo )4 B A% Jigsoo il A Python SiZ8L, 76— & $H75 XUiZ% 3.0GHz Intel CPU (1) PC &, FAT 1M
FH 100 A A i HAR . AN % FE AN Google 45 S 11 I £ 4iE 3R 1 7], Jigsoo ~1- 347 Ab BE— AN 259 [ i 1) 4 1,21, Hop
TALFRZY 15, Ji5 22 ODP £51 % W [11] 0.2s, 1] ¢ 8 W4 265 44 [41 K1) 43 W] 1] (19 1 32 B[] 24 0.00 03s.7E 5K b 48 R 5 | 2 oy &
THAL B T AE 2 25 2k 58 B, 1 HLXE ODP F1 WordNet Ff46 2% 56 4% T LI It 98 56 N A7 DL R BE I 1) &= 5 1 i A i
BE B AM A 1223 E 75 3, Jigsoo S F — PR AR I = 05 5 Python SEFLIK R AL R 40 WHR B 0k C 24 m R B =,
TE HL SR B R R G0 B 2R 1 () T 52 4 A LA A} 7 1) S Hsf A 2.

4 £ B

AL SEI I A B H AR AE T VAN FATTI 7 3200 2 1) B SOME A 1) VR R, P R R v 1 AT
(3 4.3.1 77). TECH HyEHFRBM &1 (R 4.1 T)RURFIE &SGR 4.2 1) IRCR. S50 I8 T s R AL R 48
Jigsoo, — AN KR FUAR ) F 7 A2 PPl (user study)SE56 (56 4.3 7). 2 T 437 45 B VA % 5 A 0] 3% Jigsoo JiT H 1K)
PRAR S R AS D7 1 B I A W1 S5 A AR HE TECH ST HE LR AR 1] 35 0 nT LA 38 FH B 47 1) ) v IR b RV 7
P A 2R 0] FE AR AR T S PPN TR (R B R AR SC T AE I PP T A

XoF 5 2 R HE TR AT A T T VA B A 38 5 0 7 2 T b ) T — A 2 ) A R R 0 A ) A el
T SR T2 AR PR P, BRASE T 00 AR [T PRSPt 205 A8 — My 1 (R P A 45 SR P o ik A 7 0 (1 45
RFEBBEZAH T NZ AT TEEAT PR X T 52 30 A 5 v, DRt e DA A3 RSP A A A A 2, Rl
B8RS T RAT S8 B e 4 L.
4.1 TECHEER#HHIRIEHEIA

JUEAR 2 WF ST ERH R 38 2R 5 | 45 2 3 v A7 A K PR 2 7 T 28 R S A 4 B A 0 1 AT 4 (13
M I iR RRRHE R T — SR A DF 0 4 B AT TR 26170 44 A 3 8 2 bR T R DN DE O FEME AR % ST,
Nguyen 1 Kan JF & 7 — 350 S W& BT AT AllTheWeb BRPHHH 2 5148 2002 4 5 J 28 [ i i) | & b
HUHEL T 75 DNEWL ARG AL T 25 ARG R ST S A R AT 20 28 i A — 004 AT 45 AR 2 10 R AR A
JEER A W43 I8 — AN A SRR TR TR A S R AT B U JE T polysemous 287 I, % A A AR U L
B W RARE 45— N0 AL Zr AEYE L A — > A A(specific) 1] 5(general) (1) 25 7a 4% 5 3 (Likert scale). B, — AN X i3k
13 0045 53 v, o SOBBR A 8% A 0 S8 48 (general). S8 b AN A2 B 5 AN SIS bR B A0 N 5 AR
T2 43 SCHR[26] 70 45 T 36 4 2 14028 ) IARy 45 A8, ATk I 43452 1.0 1¥ 6 ANy o & SR A
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AR HE AR % B T 1) polysemous 28 5 AN RIS 70 K T-55 T 4.0 (19 8 /N 75 1 4 AR 2 b v 42 (JL 13 AN £ if).

PATTLAAE A 7 0 0 [ 17] 5% 28 90 4% (KA B 5 (i (TECH 3035 SR AT 1K B K AEL) AR Ay 4 W — A 2 0B L5 465 11
B v AR Y5 SCHER[23], B I 0.3.38 1 45 T Jigsoo SR 7T iy R IH R AT i 4 S IR s 25 R UK,
polysemous 28 1) 8 AN 114 B 4l 1F i TR 51 B8 25 40, general 25 (4 5 AN 4 AN AW 1 B IR T Bk 2
1], specific 251 6 AN 4 A8 AR W A A5 1.\ 45 S OR AR, Jigsoo S T ) - J8E G FEASOR A 14 4k
HH A £ 06T A HERE T S R ER B &R AT R ) T R T DR P T AR TS A W A A O
A3 43 28 H sy A 2R I AN A R — AN ASORY) 7 10 152 ) DAy B 1580 A 00— SN G A i AT R 3
A~2r i) 2 :general 251 presidents. specific 251 interest rates for car loans Al download grand theft auto. i)
presidents [ 45 45 T American presidents,university presidents 2% 45 5 ix 46 45 BLAT A K 8 T AN ) 2%
SRR AT LA g & Bl presidents #2387 815X — 818 SUMES . A i1 interest rates for car loans 1 download
grand theft auto i 4 #5745 5 SURE 41 43 ok 22 /S 28591, it interest rates for car loans () 45 5 7 3% car loan,mortgage
rates,credit,refinance car Z£25 5] L% interest rates for car loans F1 download grand theft auto iX P4 A £ ) A< & 75 X

WA AR 48 2 ] e I 0O HABAH G35 R, Jigsoo 173 28 25 A2 A7 — 5 3 S
Table 1 Classification results between vague and clear queries
F 1 TECH HT-H il BOm) A B e 2 oy 10 73 2 45 1

Precision (%) Recall (%) F-Measure (%)
Vague query 85.71 92.31 88.89
Clear query 80.00 66.67 72.73

42 TECHEEGIRFEMEBTRREIENX

BI04 T TECH X 148 25 v RSO 22 10 1) DX 23 B8 0, T T 0 il ) B 2 v AN [ i OB 1K UM AR,
3K 00 b A 3 (2) A A5 X (4) 0] T SUBERS I U BE T, R — 454 Jigsoo 15 3 AN LE R e AT FLAR.

HAEA X PR T T EONAR Eb. h T5 4.3 1 TR AN R ROS e AR G O S S R 5 1, i LLFRATT A
JH SR SR A 1A S 36 P (10 v A A e o B N 2R, DA A8 D %R A Ay 1 AN DR X e 1 AN 8 52 5% i,
ATt S R IO KRS B 9 SO AW 5, BT AN DL SO JE 1 R EBEHLANE 100 AN SORTE, KL

150 /A WA R — /M IR A AR, 3 44 [R] 27 3 il Y0 0 T A 3K L8 A 1 I B H At DA VR A0 AT I8 S A
A 18 MW T KKM—Z0A .

SR AL TR B A WL SR R 4R Jigsoo, il id 1B 1K Jigsoo FRLEAF B AN HE R Si:(1) Baseline, B A i 0¢ &
W 4 T A JE BTG T 1 A P Js e A A B Bk (2 3 (2)) 4R A [ 45 4405(2) BL+TECH R B B0 i 5035 (4 5K
(A)) BRI At (A1 46 7. T i o L Al A1 2% 1) 2 T, ) 317 0% 28 D 44 I 38 D WordNet, ix 8L H A BT 1 A 141 %1 4
MR3 B ESE T RPN, AR 2 4 B AR 1 42 28 138 0 v ST I A, B34 A48 R 51 RGBS
BRSO AT S A% IR S5 R A 5 AN T A AL VT 3 T B R AN SE UG R G I A R 1 ) 109 [ 45 SR
TR 6 ANJr Akt

o Hit Number: B AR 250 1E i ¥ 255 A 4L

e Relevant Number: 38 2 IE fff (1 28 53l 44

o Meaningful Number:#5%5 1E 8 I 28 504 5L

o Missing Number:igt s (¥ 5 25 v AH G 1) HoAth 27 AN 4K

o Unmerged Number: AW & JFE1 378 & 1 1S AL

o Unsplit Number: A 3 43 2 51 B A 5 2411 290 N 5L

ANV T TR PR AR P D0 50008 A [) 6 B AN B AR RS S5 00 R4t S R, B A HUE R bR 45 RS,
T 2L 3 ANBRVE ISP AMEAE Ry s 48 45 2R

o J5 G R T A S 1 SR (8 3K (2)) AT 18 BUG IR B2 (4 2K (4)) BE 38 A 25 WA DG 1] 0 3R I 4%, 6 18 SR iR
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SIS AT RS = B 4 45 T PR LA AR R B S R B LA R R I I B T R SR R
TECH 7& Hit Number(p=2.02x10"%),Relevant Number(p=7.8x10"°),Meaningful Number(p=8.5x10")ix 3 Ii4545 L
B A L LE Missing Number,Unmerged Number,Unsplit Number X 3 I5$& 5 - {14855 B8 B T 1.

5.00 1

4.00

3.00 |
2.00 4|88

1.00

0 | L - Sl
Relevant | Meaningful | Missing Unmerged Unsplit

Hit number number number number number number
B BL+TECH 3.73 4.27 4.18 0.97 0.48 0.45
D Baseline 2.06 2.85 3.03 1.15 0.52 0.76

Fig.4 Comparison between TECH and original modularity algorithm
Kl 4 TECH 5JRIAHETe R S HLAL

4.3 Jigsoo 5 H i RG R bLE

T TR TECH S92 A B IR A4 B 2 W40 47 &5 R 280, 3RAT T ot 77— AN 7 38 HL SE B R EL 5 Jigsoo
fill 3 AFENFIERRGE A MWZERME .3 DA RSN AT RE1Z Cuil(http://www.cuil.com) Fi
Vivisimo(http:/clusty.com). —AN%&F SCHR[L1L]H PR 90 S0vE S B R 2 RE A T 75 R 48

BATAMREYI —TiX 3 A RS Vivisimo & — /M B4 LR B To M R 515 I 2 IR i
FHAEST HE R 40 R 3 B A W HE R AN ) T b 25 R 28 HU2 1 T Jigsoo 2 — Rl o4 & 514, i HL L AR i i) 4
T H st LT 2R 5 3R 0] 45 5 X HL 4 5 Vivisimo $ A T BESBL A b, 3 HLIE ] Vivisimo 11 24 % EE R 45
Cuil H Googlebase T &5 /i B AR B 55— PRI R T EH F QAL S I AR P aS —Fh 2 XA AW
%% H % Explore by Category. It Ah T 18 S P T — A3 T~ B Rl o) Sk (W 2 B & W4 R ¢ StarClus, 2R A )
Bl il 4y 5324 star clustering ™A% 513 84 i Wang 25 AR T i ) 45 SR 3R 2 974 il B AT 0 H S

S T R B D H Al DR 3 S P AL 45 S B s, FRATD SRS IR A TR RS R LB IR S5 R AT g —
B AL 2. 1T Jigsoo H:T- Google (3% [ 45 5,1 Google (1) [B] 45 5 I I 415 26 28 4k, D e Fe A 12 4 — Rk b 30 4
AN IR 2 S R A 98 22 0R (0] &5 SRR R B A M IX KR Jigsoo Al StarClus () 45 BB # 5L T A — Bds . 1 7 £ 4
Vivisimo Fl Cuil 82515 % 4l i, A 1% Vivisimo F1 Cuil #1464k SR i B s 45 R UL 8o 45 1 X Al fig e th
700 U T AR /NS5 D DR 11 ok T A S AN RS T b L3, BRATTHE BoR 4 MR RS 4 Bl A RS T
AR EHER M BIR. 00504 DA RGN il 85 R BOF KA — 19 St b R 7R, I 25 0 B A BA
system1,system2,system3,system4, B /' /S 5138 B IR A R Gt N B AR bR S Al Ik Be g 4R AT b T AL
il P52 0F FH 7 SP A 5 R R SR

TATBET 55 MK S A IKAS TS5, Horp 39 N0 551,16 Ak Lotk B2 500 2% A A AT 30 3 Jn 48 % 5
B ARG FFLR T, AT I A AT T A IR S50 1) H IR AT P 2%, AR 5 A4 2 Bl SR B i — UL R 14 52 56 i B
SO WY SO, B A A B SORH R 6 A Y 4 75 1) S T RN T g A (AN A0 B A ] S A e 1 P S A 1
SO I A5 T 6T FH 7 ) R 52 36 TSR ) — L 3 1.

9 MNEWHTH 2 H LK “bank rescue”,“Nobel”,“mouse”,“player”,“Beijing Olympic”,“China”,“apple”,
“paper”,“ph™. i SEAS % B 2 [A) 1) 22 5, S8 o A P AN J0A7 AR B U A RO LE R 48 FRAN BT 6 AN
KPS RGN &AM A AR i H 685 5 MK & WG 9 NEY X L RGEH 4 A5FGL, XA =4 36 Fil
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HE TR T B 2 PR 45 5%, 304117 F T “within-groups™ [t S5 % v 7 1228 AN B 0 BEHL M S 3 A
PRI A B AT VR A A B AT L4 S R GE I 45 SR 1) B R 7, A 2R 58 10 &5 SR A B AU HE 51 LAHE
K42 )3T % (transfer of learning effects) FIMAr & [K 2565 1 5 REAR (F) 5% .

XN R I AR R H SR KN 6 AN DT TN AT VR IR [R1 2 6 ik B AL 4 AR BT 2T
BAZRAN MR G FF. A2 H S 1250, 53 4 AN 0] JOG T H SR AT PR RT 4% B 43 0] LA o o A 4 T
T P A il A 45

(1) XTI RGMERE RIS A I R R T 3G 22

AN B, I—RIlA Co LA D wWEMNEZ

(2) PR2EE W ARG RIS IS T %I UPh 5255 302

A G XAWTE T B RRT UM EEEN C BERTRZEESN D. 1382 X

I A,B,C,D Z il sx WAk A A1 1,2,3,4. 1 K, R G845 AT, 43 (2 A A At 1) A0 4 208 LA ALy 7 50
ZLILTE R 6 AN VEAT Fie b 75 V5 I 1 288 1 4 (adding) 75 MR 14 288 i 4 (deleting) s 75 & I 11128 5l £ (merging) . 7%
43 402 A B (splitting) . & 2R E SCFE B (coverage) 4144 ELFE E (tidiness). 3R 2 4 T (%N R A A48 L
300 R 1 b A b SCTEIME R TR 6 AN R bR SFIE B S CEIE VRN 5 3 AN E WG AR B e ik —
BRTH & RREZ 4.

Table 2 Average responses about term hierarchy quality of different systems (lower=better)

T2 AN ZR et SOMERS R 46 R 1P 3498 7 (O BB )

Adding Removing Merging Splitting Coverage Tidiness All

StarClus 1.56 1.76 1.85 14 151 211 1.7
Jigsoo 1.59 1.45 1.61 1.47 1.33 1.72 1.53
Vivisimo 1.08 3 2.92 1.21 1.28 2.66 2.03
Cuil 1.8 1.7 1.84 1.4 1.7 2.02 1.74

431 oA Ry A 7 02

76 7 S5 b A Al A el 2 T 3R — A In) R

WERILAE R SR e vE — AN AW HERE R4, IR A B8 U4 5 AR R R AH G &R 2

A. B BRI Google ARFEFR AT A AHCHE Rk | — i

B. HHEAH OGHE W5 J I B AU B A R0 e w

C. F & SCHAAf 25 SR AR I A v 72U R R i B SOl vz AR A I B SRR

D. HAhx K

FeA143 I LA List,Hierarchy,ITS(intelligent term suggestion),other F Ri%1H A,B,C,D./& 5 44 T #R [RI 24 1
il g N R BATT UG H, 2 80H P A 325 208 fe B i HERE 07 2, Ok 5580 R A v e (0 3 L o oK
TR Ab ).

80%

60%

40%

P = v =P

0%*

List Hierarchy ITS Other

Fig.5 User preferences on the manner of term suggestion

K5 sl AR e 75 X R Ee
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4.3.2 Jigsoo 55 Vivisimo,Cuil ff Eb %

M 2 FIRATH LA B, Ak L Jigsoo 4T Vivisimo #1 Cuil. J7 2 23 #1 Bon 78 2 7K ~F 0.01 K Jigsoo 7
“TEMBR RIS E . T AN A SURELRR X e e bR LT b R S Jigsoo 7R E iR SRR
5 Vivisimo £ 2 A% HAFT Cuil(Tukey’s post-hoc tests: all p<0.05).Jigsoo [ i V- 34 {8 e A%, 1t B P o 422
% Jigsoo W45 A Vivisimo 7T MIIZEMEC . “FF AR K MNE gk B0 TN R (A2
AT BRI R AE . “HE IS, AL R LRI, X S 8 B 1 (2.

TECH Hi5 5 B4 F k1 i TECH Sk A0 A 135 SONES 1R 30 B0 T B 4> 53k StarClus.fif FH 5
F 2 Jigsoo [l RE 5 3%, FATTHE 2 T 35 T+ 1 1l 43 53 “star clustering”/ ) 85 BE 25 i) #E 47 2 48 StarClus. A& 2
AT LA H,Jigsoo 7E 2 $idEds LAL T StarClus 35 AR 1 F. T 5562 W Jigsoo F1 StarClus 7575 8 N i 28 51
e a2 28R e LR B3 25 R AR H AR e bR L Jigsoo WA 2AR T StarClus(p<0.01).

433 N &N REMLEE T

T35 5 1R R A 1) 2 o A A B R AN X B R G A T PR T — ARG VRl S R G m R Rt T
TR G X AR EE B2 N ) ) L

ESERR R AR E S SR RS X R )2

A HESMH B &M C A&l D. gafh s
XTI 23 4 Ay 1,2,3,4 53 ARG T G v 40 B e Ja A A AR 2 0] 25 DL i)

B ARG AR SR RS2

A RZ1 B #%2 C. R4 3 D. &% 4
F 3R 6 7345 H T X B AS il {119 55 v 45 2R Jigsoo 7E v AT P s i B R38O0 T I0Ah R 45 A m R
1 Jigsoo ZEME—IME/DNT 2 MRS, T K5 278, Jigsoo & #E L T HAth & 48 (p<0.05).

Table 3 Responses to the question: Would you use this system for term suggestion in practice?

R3O0 AE SR P R A SR ARG X AR A 2 1 [P 2155 O

StarClus Jigsoo Vivisimo Cuil
Definitely Yes 4 9 2 8
Yes 34 38 20 26
No 16 8 25 19
Definitely No 1 0 8 2

21.00

16.00+

User number

11.00

¥

6.00 T ‘
StarClus Jigsoo Vivisimo

Fig.6  User preferences on each system

K6 =& RAEBAEL
5 REEMARKIE

BRI AR AE T T AR SR R B R R BOR R P S JU AR A SR e A p— A 4

(R4 180, AR5 15 B R ARG W IXAN A W45 T VT BCAR BN A 02 P BT 5 15 JEL 2 T (R A 2 e 55 B P 4

I REIE A A AR SR R I 108 A R 3 A B [P 2 — B X3 T, A SR B AR E

/NI SR TR P B AR BOR A RE AW HERE T LA A Sl R A R A SO G R A v SO

EIEE 0, DU 7 A R A 1% 340 1) 45 Rl AT T PR A AT DG B W 2 BT SO H ok D TSI
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HERE, FATE5 A T T 4 BEL 27 53 2% 0 5% o B A DX R BRI AR R ARG R BR B ) — o 2 i 1) 8 SR 595
TECH.JE T TECH, JATTRE A T — AN 51K 2 R 2 10 40 77 S B R 4t Jigsoo. oy 17 IE A VP A 2 e 2 10 477 11wl 1k
M TECH S B BOR, FATBEVE T VRO 7 i ME I, JF R F Jigsoo i 17— ZR 51 S S 6 45 SRR W1 AN T A2 S
AT 77 A B R e AR B T TECH #4210 Jigsoo e A7 280k il A0k £ 140, Jigsoo #4 - )i L
W& 2326 H AT Hofly 3 AN ML AN 7 A0S R 5.

FERIL S Jigsoo L2 R T4 NI4T i 45 R JRA TS 723 RE 20 i HEE BE0N TECH SEMES R
MG 2 1 BN A RS B R A 7 S8R T B (0 A8 B 2 AR AT SN oy AE AR AR b, 3k
AT RITT & LA R W 5E:

o AWRGIHEA Y L 21T A IR P B bh SRR, 45 1 T A R A A A A

TECH X 2 ify H A BEAT AL BE, 7] GE 219 21 S 47 1) REHE A7 45 R

o Jigsoo TR AN U] AOIEHK . IR 5C AR W 4 R I AR ] T SEAR R SR T i, LU 7 B R RS R G
AR L B2 2 A RO SR R R R R RE A A A IR ROR.

o IR Z A I AW UE O SRS L AR ST, AN SCBAT R R SO E AW HE AR (R BOR AT AT VP R
SCWMAT A AR E R/ R AT e SR R B, FATT TR 2B T R v SO T A e A
WHETERI ST,

o RICIN TARAEAR 2 )5 45 2 T ) B 27 SO0 B AR TE 5 AN 052 2 9 2% AT 9, 40 L 2 A S AT 1) £
JEEAR K 2 0 A RE A AR AE BRI 58 36 18 BT 28 1) 35 1)
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