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Subjective Trigger Models for Opinion Retrieval

KazuHIRO SEKIT! and KuNiaAKl UEHARA 2

This paper presents a novel application of a statistical language model, in
particular, trigger language models, to opinionated weblog (blog) post retrieval.
Trigger models were originally proposed to incorporate distant word dependen-
cies that cannot be modeled by standard n-grams, and we employ the models to
capture the characteristics of written personal opinions based on an assumption
that there are two constituents to form a subjective opinion; One is the subject
of the opinion or the object that the opinion is about, and the other is a subjec-
tive expression. The former is regarded as a triggering word and the latter as
a triggered word. We automatically identify those subjective trigger patterns
to build a language model from a large number of product customer reviews.
Our experiments show that, when used for reranking initial search results, our
proposed model significantly improves opinionated document retrieval by over
20% in MAP. In addition, we propose dynamic adaptation of the model to a
given query, which is found effective for most difficult queries categorized under
politics and organizations.
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Table 1 Most prominent low level triggers.

PV A= (a) JFEF VA= (b) Ag_p
this — the 7.079
it —  the 7.079
i — the 7.079
i —  to 6.526
this — to 6.525
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it — and 6.497
this — a 6.381
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Table 2 Most prominent triggers identified by the modified criterion.
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Fig.1 Histograms of the distances (the number of words) between identified trigger pairs.
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Topic # 851

Title March of the Penguins

Desc. Provide opinion of the film documentary “March of the Penguins”.

Narr. Relevant documents should include opinions concerning the film documentary

“March of the Penguins”. Articles or comments about penguins outside the
context of this film documentary are not relevant.

2 TREC 2006 7u 7'+ 7 v 7 CTHwshi FEy 7O
Fig.2 Example topic from the TREC 2006 Blog Track.
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Table 3 Perplexity results. Figures in parentheses indicate percent decrease of perplexity as
compared to corresponding Pg.

R (dn) A (do)
Py Pg Py Pg
127725 | 9369 8946 (—4.5%)| 7198 6829 (—5.1%)
2775 | 6526 6279 (—3.8%) | 4749 4546 (—4.3%)
3775 | 5998 5762 (—3.9%) | 4337 4145 (—4.4%)
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Fig.3 Distributions of cross entropy for opinionated and non-opinionated blog posts.

DENLD D, ML URWEZ &5 EDHERTE S,

REICIE, EHIVSTET 7LV 2R SR O TR AT I O 72 3 RIS RER O FHili S5 1
DWVLTHET 5.

3.3 IBMESETTIEZRAVCERBERRE

331 HBRE

ZOFEBETIE, —IEERE T L o THE S M IRRER 2 RET TV &> THF
MEAZ A 2 2 &, BAMBBERICE 2L T VOERIEZ T 2. IR,
TFIDF HEERAMN T 2 Wz~ 27 FLVEREF A (VSM) & ST 7L % oz
Zv b7=2&FLP) (INM) ZHALE. Wi#F e b, RIMHT OISR (stopword)
ZhREL, K- /ADCFEORE X OERORE (stemming) (3fTo> Tz, 7Y L
TiE, FEY D title DAZHAVE (K2 2H), Ando k9 i, HE - SEDKANIE
Y, T 2~ DRFTRTCEZHEALE LR AL 31fizl). K412, WHRKRD
R E TREC 707 + 7 v 7 2006 ZMMED AR R % MAP (mean average precision)
TARY., £, 7RIy ZUBICRE SNZRENLEBERLSEDOLOIRLEL, &
B, TREC OARFEHRE L O TREC DI lE S iy, BABHRIERD 7O k4
ZEREHOCTEONAERTHZDICKL, VSM & INM 320D & I 2#fEZ VT
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R4 B EHEEREE TNV 2 MO HREROHKE. TREC O/XfER L TREC MBEOREN 2 IATIIED
FRORY
Table 4 Initial search results using alternative IR models, where TREC 2006 official results and
other post-TREC results are shown for reference.

Fik MAP
VSM 0.1126
SRR INM 0.1965
Best 0.1885
TREC Median 0.1156
‘Worst 0.0000
W. Zhang & 13) 0.2726

TREC bF¢ e 10)
M. Zhang & Ye 0.2257

ROHL ZPMIMBRORBRTH 5 2 LIERT 2MENH 5.

VSM & INM OHREICIZFRE R E 0% D, INM ICBIL Tk TREC OARKR%E b |k
2 FEEBE S, ZOED S, DBEOEBTIE, INM 2HHBRICHZGED A
G IR

3.3.2 FHEWNEETETILERRETILOHSE

INM IZ X 29Ik Tk, MBINZNZFNo7u 75iH dicBL ¢, d2¥1r—¥ oD
7 1) q ISHAT BHER Pgld) DHEE SN, MREROEMM T ICHsRTw S, 5
D dDBEBNBRZALLEDLE, dWq ISEATE2EP LM TH2 ERET S L, d
DPEGTHFTH ) »pORREELHERIL, Plgld) & Pe(d) ~ [[[-, Pe(wilh) ORETEE
2, 22 Tmi3dOREE (MK TH2, LoLaws, EBELD, BustEZL /A
S Pe(d) ZROMHAICH D, F7o, 2 DOMERSAIIKNE B 208 E FOWREEDL H
370, Hfflchi% & 2720 TIE—MRINIC) FCBREL v, 2 2T, WHEDOEAM S5
MzEED, 22 Pe(d) Z2XEDOES m TIEBULT 2 2 & T, WHHBEOFIEM AT 2
BN A a7 Scr(d, q) 235,

Ser(d, @) = (1— ) log P(qld) + %Zogﬁa wilhs) ®)

ZITHREBNSETTNVORELHIET 72—y ThH25, ke, LEXOH2HIZ
K (M Dr/rRAZyrrE—ICHYT 3.

*1 COREHIZBHTL S INM 4 VSM X b 4B Tw 32 L2 RTHIFTid%w, %, W. Zhang 513) 513,
VSM %FIH LT 0.2726 O MAP flizf$ T35,

PRI E 2GRS BEE T OUL LIS Vol. 2 No. 3 27-38 (Dec. 2009)

0.25
|

Mean average precision
0.15 0.20
| |
o
o
) /

0.10
|

4

0.0 0.2 0.4 0.6 0.8 1.0

Parameter B
4 HRBERRCE TS89 £x—=% 3 £ MAP fioBfR
Fig.4 Relation between parameter 8 and MAP.

KEB)DBE DS 1 TTHRACHMIE DS, FIIRKROMEZFIEMAT L E
D MAP fHOZAL 2B L 7245 2K 4 1ORT., 22T, —&BE (B8=0) DFERIWIHIR
RIHET 3, g 28LEE¢ 22 LT, MAP flllZiEE Icim EL, 3=0.35 D& % 0.2398
(+22.0%) OHEELS SN, ZORRIE, g 2EYIGERTE U, K (8) Ik 2 T8I
SHETILVOMENBRZEL 70 VR FEORIEICHRNTH S LERT. I 61, B4
D7aT Ty 7 2007 THEINEND 50Dy ZI2oWTHEHU EHEE{To7-E 25,
YIRS 1172 MAP fii 0.2508 %5 0.3072 (+22.5%) TR EL, FEOERENSS
hie, ZOFEBHTH 8 OREZMEIZ 0.35 THY, B2 by 7EAIHEL THiilER 3
PLEELTVD EWIHFE L WREDTHEETE 7,

BB, JITOMPIIR 4 IR LB ORIR L IFEBRHIETE R 2 LITHEREE
g5, I, FNFROBENE S L ICHIRROMESELE L Z LIk D, Wik
ROVERE I RAN R E SRR OMREIC KR E B2 522 Z LGS TEs ) 920,
F UMY A T L WIIBERICH W AR VIR D AR K Z2FT) 2 L IETE R, :n%?T
72dDHAAE LT, MAP T 0.3022 257 & b iR 2 il s RN S 3EE
W%ﬁmbt“.:@M%&%%%K%LT%,ﬁ%%?EMMAPﬁ%&&m(+M%)

*2 COYIIRERR R, BRAERREREO X ) AP RREDO, 7a s Ty 7 2008 DSMFICEAF I NLHD
ThY, XEETHE, RSO RHIND, KRR TR, FLEIOREY AT L0MIZHH S eI
Y%
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FCHEIELTENTEL,

3.3.3 E4DITUICET BERIT

HiE T, EBINSEEE 7 2 PIRRES RO IR A T O A HiEGT 5 2 LT,
MAP T 22.0% D HF g m LB Sz, 2ok, &FRNaEign EIxHs
Ko7 bDD, FBIWSHEETLMELZ D7 Z) ISR LTED LI I L o i3S
TRV, Z2ITARETE, 4072 JEOBRICOWTHMAEREZNA S, £3
= 5 Il 4 DR E FYIME (average precision) TaRY. Z 2T, "#IHHIMER, 0%z
RO EZTRL, ThYA—) OFIFFBNSFEETVEZHOTHIBENMAA T L L ED
RERT, ST X5 BIE, 7 ZVIhhb S $HIETR S N 2 ZmoifE (0.35) 12
[E L 7.

#£ED, 01 B4 ¥ MY EOBERA ESR SN E Y 71, macbook pro (40.2227),
mardi gras (40.1141), heineken (40.1977), shimano (40.1929), zyrtec (+0.1211),
board chess (4+0.1333) TH o7, —FH, DILIKHERTBRE SN FEY 71Z, ann
coulter (—0.0099), cindy sheehan (—0.0327), sonic food industry (—0.0136), west
wing (—0.0091), world trade organization (—0.0453), business intelligence resources
(—=0.0002) TH->7. RfEIZ, jim moran (—0.1490) XDV TUFHIKAYK & AF AR T 23
Ront, Ihon By ZHICH S 2O OREIHES 202 WA 2720, 20z
D LEY ZI2onTE (%< 13 Wikipedia 2> 5 Ok 22, 9, WEFEzE L
BROENIZPEY ZIZOWTELD S,

e MacBook Pro (#856) 1, 7 v 7V 23pi%, W5Ed %/ — b 7 v 7% Macintosh @

Y =D 172,
e Mardi Gras (#861) 1&, 77 v AT MEBRZKEH) 0BT, #HAZORKH, K
DAKIEHDHTH %2 FHKT 5,

o Heineken (#883) 77 v ¥ D —LEESLEE IO T I P4,

e Shimano (#885) (FRKIFHFHICAZE 77 b F7 2K — v it

o Zyrtec (#893) &7 LIILX¥ —FEE X OEEEBOGBHE (M),

e Board chess (#894) & 2 ATIT9 R — K7 —2LD—FHf,

INSD ¥y 71, Mardi Gras & board chess ZFR\WT T8N, 2L EZ2 52 L3 T
% % (Shimano 1Z&%%4TH 3 H DD, Shimano DEEZIERGAEICH L HW6N3),
B TERNSHEE T VOBEICH 7 v DL E 2 —3bT Ld I s 0l 7
EZIFE—APESENRICLALDDOTREAVICO22L ST, N6 DEANFHRIC
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x5 fl4 D7 VICBT 2 PIMER & FIEGLAT T8 O PR EE

Table 5 Individual results in average precision comparing initial retrieval and one after reranking.

My 7 ID 7L WIHIER b A — 7 ERES
851 march of the penguins 0.3089 0.3704 +0.0615 19.9%
852 larry summers 0.1797 0.2241 +0.0444 24.7%
853 state of the union 0.0222 0.0286 +0.0064 28.8%
854 ann coulter 0.4690 0.4591 —0.0099 —2.1%
855 abramoff bush 0.3652 0.3783 +0.0131 3.6%
856 macbook pro 0.2327 0.4554 +0.2227 95.7%
857 jon stewart 0.3431 0.4000 +0.0569 16.6%
858 super bowl ads 0.1368 0.1757 +0.0389 28.4%
859 letting india into the club? 0.0013 0.0016 +0.0003 23.1%
860 arrested development 0.2531 0.2692 +0.0161 6.4%
861 mardi gras 0.2166 0.3307 +0.1141 52.7%
862 blackberry 0.0506 0.0715 +0.0209 41.3%
863 netflix 0.5419 0.6135 +0.0716 13.2%
864 colbert report 0.3084 0.3458 +0.0374 12.1%
865 basque 0.1361 0.2061 +0.0700 51.4%
866 whole foods 0.1596 0.1681 +0.0085 5.3%
867 cheney hunting 0.3073 0.3265 +0.0192 6.2%
868 joint strike fighter 0.1129 0.1579 +0.0450 39.9%
869 muhammad cartoon 0.1431 0.1802 +0.0371 25.9%
870 barry bonds 0.2208 0.2402 +0.0194 8.8%
871 cindy sheehan 0.4903 0.4576 —0.0327 —6.7%
872 brokeback mountain 0.3198 0.4016 +0.0818 25.6%
873 bruce bartlett 0.2412 0.3119 +0.0707 29.3%
874 coretta scott king 0.1580 0.1874 +0.0294 18.6%
875 american idol 0.2055 0.2625 +0.0570 27.7%
876 life on mars 0.0100 0.0222 +0.0122 122.0%
877 sonic food industry 0.0383 0.0380 —0.0003 —0.8%
878 jihad 0.0574 0.1182 +0.0608 105.9%
879 hybrid car 0.0972 0.1076 +0.0104 10.7%
880 natalie portman 0.2072 0.2935 +0.0863 41.7%
881 fox news report 0.0426 0.1338 +0.0912 214.1%
882 seahawks 0.0543 0.0651 +0.0108 19.9%
883 heineken 0.1799 0.3776 +0.1977 109.9%
884 qualcomm 0.3134 0.3312 +0.0178 5.7%
885 shimano 0.1182 0.3111 +0.1929 163.2%
886 west wing 0.2498 0.2407 —0.0091 —3.6%
887 world trade organization 0.1111 0.0658 —0.0453 —40.8%
888 audi 0.6640 0.7318 +0.0678 10.2%
889 scientology 0.1918 0.2294 +0.0376 19.6%
890 olympics 0.1020 0.1575 +0.0555 54.4%
891 intel 0.0535 0.0578 +0.0043 8.0%
892 jim moran 0.6218 0.4728 —0.1490 —24.0%
893 zyrtec 0.0976 0.2187 +0.1211 124.1%
894 board chess 0.1256 0.2589 +0.1333 106.1%
895 oprah 0.2127 0.2541 +0.0414 19.5%
896 global warming 0.1142 0.1427 +0.0285 25.0%
897 ariel sharon 0.0818 0.1177 +0.0359 43.9%
898 business intelligence resources 0.0008 0.0006 —0.0002 —25.0%
899 cholesterol 0.0418 0.0746 +0.0328 78.5%
900 mcdonalds 0.1137 0.1431 +0.0294 25.9%
BN 0.1965 0.2398 +0.0433 22.0%

(© 2009 Information Processing Society of Japan



35 FHEIN RN —SEETNIC K 2 ERERRE

SEMTH B Z EWREN, ZOEIE, ThoDLEa—mhoEERLASEETAN
Shimano D & ) %77 v F4Z2 &L EREM, 8 X O Mardi Gras, board chess & V> 7z
HHEOIFTIBIL TH—BILATRECTH 5 2 L 2RET %,

T, YATLEEPDPLTHETLAEZIEYy ZICBLCE LD 3,

o Ann Coulter (#854) 17 XV ADFEMAK. I — X NKFR, I HVRAERIZET
F#ELEREZRED, BTROaAXA YT —F =TT LEICEEHEL TWw5 Z L THIS
ns.

o Cindy Sheehan (#871) &7 X VAW DKEIEHIRK, BT%2A 7 7HHFTHR Lk

o West Wing (#886) 137 X U A DBGER NBC T 1999 42> 5 2006 £E 221 THGEE
N7 R 72T, K74 PNTRAREEICRFEWEDON—F Ly b7 XY A ERERHEE
Z DMLEED LM TBGE R 7~ Th 5.

o Jim Moran (#892) ZRFWICHIET 2 NN—L =7 D THGERTH 5.

e Sonic food industry (#877) X7 AV AD77—A+7—=FLAFI7vDF =—VI)E,

e World Trade Organization (#887) IFHHEZMMEZE L7 2 HIE LTS Lz EER
BB,

e Business intelligence resources (#898) 13fil 52 DEAFLRIATIZH L, EVRAL ¥
TV VAICEHBZERD Z &,

NS DHERED S MW 2 &, RHID 4 013 TEA) KBBELTE Y, KXo 2213 TH
M B L TWwWB 2 E230h 5. Jim Moran MAADIEEDE FIZHb T TH B H DD,
INSDATIVIETS Py 71T 2EAIE, AFATREL EZBNWSEETLT
FHEYNCRBITE T RWVLbDEEZEZ OGNS, hk, BREDI TV IFIEFICERTHD, ¥
HIMERC O PHIRSEEEDS 0.0008 £ T HhDHTEY, LWz 2E, Corz)IcBLTlE, #
b Z L MBROR S TERSGEPREBRFICIZ LA LA EN TRV, THINSET
FLOEMEMIICIZH ENSLIHLL R,

RIT, R5D50D My 7% T#g,, "TBua, M £v) 3208 7TV IcalL
ZNEFNOAT ) TEIHEEOE I EREL 2. B, W ThoAaT IV ICHESZV
Ey ZIFEE L Tk, 2R, BT 46.8%D M E, BOATIE 7.6%D1A E, ik
T 3IRDETVBR SN, D EOKREEZRET 2 &, BUGLHEME B L CEBNER
ZRBTDDICHVo N 2EEREE, BRI T2ZN LI R 2bDEEI NS, 1B,
INSDOHIEH T# L\ AFTVICETA MYy 27 THhoTH, AL THESEL 2T/
BHBETNMC L > CEABWRRBERN LR o - FHNL Ho7 2 L HEHTRET
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& 6 WHIMRE BBIEIEE T VIS X 2 FHELA RO &€ T VISR DORTE & o i
Table 6 Comparison of initial search result and those after reranking by the subjective trigger
model with/without adaptation.

F MAP IR D 5 D L
WIS 0.1965 —
FENERLAS 1T B 0.2398 22.0%

1) 7Y D*H 0.2430 23.6%
EFVEIEG 2) RAGFD A 0.2456* 25.0%

3) 7V +R%a 0.2452* 24.8%

H%, Insldi & z21E, Abramoff Bush (+3.6%), Colbert Report (+12.1%), Whole
Foods (+5.3%), Muhammad cartoon (+25.9%), Bruce Bartlett (+29.3%), Qualcomm
(+5.7%), Ariel Sharon (+43.9%) %TbH 3.

RHETIE, 24 fHiTHRRZETVEIGZ NS 2 LT, FiCHADELWRE Y ZIZBL
TR 2S5 L2 0B 2 EET 5.

3.3.4 EFILED

24 BTN TFNVBIGDOFIAHE > T, BRASRERICBET 28MEH2T-7,
IC, BTGS2 3CEHE K IZHEBRINIZ 50 & L7z, R 6 1, HIHORR L €7 Vi
ISEATO T GE OB L D AR, &E, TTVEEOBI, RO 3FEHEOWERN Y
A=, THbL, 1) 7Y (FEY 7D title) D&, 2) 14 DR&FADH, 3) 71 LR
SFADOW S EEE LT, BHhDOTAY ) ZA71%, ERNEIEET TS L 2 FEM AT Ok H
EHR L7 L E, fFaMEICL>Tp < 0.0l DFERERIA LSRN ITE2 R T,

WIENZ 8 ) A —DFEF b 6T, FIAN—ETNLEANI Z)IZHEIGT 5 I LT,
WENOHAEOETORERN R o, £, ZRbTHrTHLb00, BIENL
VA=t L TREGFAD B Z - 75400 EAR O KED» o7, @07 Z)Ico20nTE 5
B L TA 5 E, IbBFERMRIA LIS SN/ DIE TZyrtecy GER) TH D, T
JEA3 0.2187 > 6 0.3230 (+47.7%) ~EfIEL T, —J, MREMETLAFHLH D,
i & 2 BT, "Basquey (Hi4:) DFEIRIEDS 0.2061 225 0.1673 (—18.8%) ~EAK
Tl ZhoD 2 20FFOECENILT 270, €T VBEIGIC L > THZICHE S
U= NDI L, ROWENPRED» > WK TR O NISEEAGINR DL (BN
) bDERTITRT,

£ 7 Zyrtec lICOWTHZ &, Ti — sure; ® Tit — perfect), 'i — bety, i —
extreme; %, MROERNEZMERT2LIBEAL MY WL HERTETHE I LD
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£ 7 "Zyrtec; & "Basquey ICPHL THiZICHIE S i RO » - 72 b U =R, N0, #I

RTHONLLBHEATOZNZND + YA —NOBEZ RS
Table 7 Newly identified, most influential trigger pairs for the topics “Zyrtec” and “Basque”, where
the numbers in parentheses indicate the frequencies of the respective trigger pairs in the

retrieved documents.

Zyrtec Basque
you — year (744) | this — spanish (224)
i — case (697) | you — come (161)
it — case (576) | i — spanish (138)
you — d (525) | i — told (108)
i — sure (516) | it  — 1last 97)
this — case (495) | i — simply  (85)
it  — perfect (478) | this — city (84)
i — bet (456) | it  — spanish (78)
you — come (418) | my — city (70)
it  — kind (400) | this — road (66)
my — year (353) | i — city (66)
i — extreme (339) | i — south (60)

KR8 EFNHIEEI T L EOWHEDE Py 7 OFEEDOLAL, ThY T —) OFEE 5 kb

Table 8 Performance (average precision) change for difficult topics before/after model adaptation.

1D rEy s YA — b1V [A) L3
854 ann coulter 0.4591 0.4838 +2.5%
871 | cindy sheehan 0.4576 0.4640 | 4+0.6%
877 | sonic food industry 0.0380 0.0453 +0.7%

886 west wing 0.2407 0.2410 +0.0%
887 | world trade organization 0.0658 0.0653 —0.1%
892 | jim moran 0.4728 0.4891 +1.6%

I %, —H, Basque IZDOWTIE, ZDXI R M)A —EEAER Y 5T, Tthis
— spanish] ¥ i — southy & Vo7 AL VDO NNR 7 HIGXICET 2 B - —ARHY
BERBZRT PIA NI AESN TS, ZHUL, TRECORET 2 FEy 7
N 7RI & B BSHEECTH D, 7Y DA ST —F DOERERZ RAIS
CEDVWEETHD, COT LS, A—YOMRERD I 2V S BIHS L TR L) 2
&, FBNSETSTNVOBEIHENRTH L EEZ NS,

RKIC, HIHCHR L HAEOR FEy ZICBIL T, EFVEIEOMEEBGEET 5. &8
2, ZN6DEy 7 T DEBINGHEET TV EHOCKHIEMNMTH & TVEIRLIT-o 7%
EEDOVHRBEERT. ZOMENRT LIIC, FOMBIZIEFICRENTIIHZDDD,
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ETNVEFICE>TEHLD M Ey 7 THENAFEN R S e, JofR2RT, 5%, &
REBIREICN T 2 S oG8 b ) A — D@7k - AR GEZBE LT CFHEe
b5,

4. BEN R

70 7%O UGCICHT 2k £ b 2 KL, BREHRER, BR~A =V /% %
COMEDfTbN T3, Zhon) b, HMAGRKERIE TREC 707 FJ v 7232006
FITHRE > TR, BRI I 227 4 TE DA I T 2 FIHET L WiIFES 1
Th3. IO7ul 7y 7Tl BRERBRRIERD 2ESIRA 7D 12THH, o
Z AL, Wik E TEBL EREERRE, 74— PR H03h 5. AT
BREHMRICEL T, 7a2 b7y 70% L OBIED, RREMZ & kI 2 B
W, Thbb, 1) FARARBREREFIVICE 20HIRER, 2) WHRERE 5 nkitsdhn
SEREEZMSOFETHE, Lw)IlAZFRALTWS, BEOBRIFEREDT
Bk, KEMIC 2SS T2 LNTE S,

BRIOFHRIEFER I AETH Y, AEND 2 WIEFECER L 2 FBINED Y
A2 LAV, G070 JHEERS LE2HEET 59191 2 & 212, Hannah 529
1%, ik OFEFNERD S AN RERED Y 2 2R L, 2O ZFNOHFEIIOWT
7075y 72006 DFALAL Iy a IilEENSHEATEHERE (&% 70 it
HINTwrHaEERTI7UV) 25k, BRAHE (opinionated discriminability) &
WHRaT7ERHLL, VT, ZORaAT7TEMNGLLHEEY A M EZRRIATLOI7 Y
LLTHVBZET, E7usiHolatzRHL, Bonk a7 2K H0ERS
LEERTRAa7LELL, COMOFHEEHKRL, REEFRITEAHERB LI E 574
ARETHY, RICBEREZGD L) ARKEOXESHUT L W E LI AEDBH 2. kB, ik
IS FETIR, — - SARAE, BENEBE 2 ) L oz EE L i)
bHY, TNPARRENEOERD 1 DLR>T03D,

2 BHOFIZ, B E DIk > TER L a2 o CBASGE2FET 2 b
DTH%., ZITE, ZOHETINETRSROERZEH T2 Zhang 521 O Fik
ZEL®D. £7 Zhang 51, T —2 L L TRBOBRCHLIEERGE2 Y27 1
POIEEL 72, BRI, BIH X retails.com, %413 Wikipedia 2> 5N L 7z, 774
BERICHIH L 2B, HED 17576827 50TH5. JONERE2 70 VHHD
P/ 2EUIGEAL, 2NZhoalifiizR Labe s 2L Td 02N EE
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R LEZ2liLE, 70759272006 DFAaL sy ayZ2HnTTokERTIZ
COTHETHONRED MAP il 0.2726 THh-o7- (£4 2H). ZORBIIARET
ETRONHEREIDBFEb DD, 3.3.2 HThRAL LI, B 20ERE W75
HEARETFETHLE S HwMAPﬁ(Owﬂ)#%%hTw%.&%,ﬂﬁ7—7#6
D B VIEBEE TV ESET S L) BlEL 6 F, T VTR ARETFIR
BOTROERETICHE S L R T I ENTES, Lo LAads, ST IInH
Wic, RFECIAN FERASGE) BRELRVEVIFIRIDH 2,

APRETFEE, BBt s 0B E B 2HEHNSEE T VICE IS FhkTth s, &
FHODVHIBIRY, N CRAXOR#E 4G L ZBNREOMIC X2 bYA= LT
E5 A, DOEREHRIRE ISR L 22 FE e,

5. b O |

ARTIF, FEWEREBICENZ Y TR MY A —SHET T L OEREHRE~OHEH %
i Lt'HmC7U7b7v72%6@Txb:u7ya/%mw%¥%fi,Eﬁ%ﬁ

FEETNEAMT S Z LT, MAP fHT 22.0%DMRBEM LR o, £, XDt
BREROSNTICE B L, FAESNLEBN MY =ML, BHEOn 77 LZEET LTI
ELZALNROERFHORYE L6 2 TED, FBNSHET T LVOEDA LICERRL T
L2 EDMERTE L, E6IT, Hror ) 2 RAKES, HEDOATIY, ThbbBiAL
BT 2 7 2 icowTE, BEOTEBNSHEET N (B2 ZDETIVEMHET S
cOIHALZ7 Y YyDLEa—) T, BRAERBROBE R LU WEH2H % 2
EBHS IR0, ZOREISHLT 270, 7Y ADEFINOBNZEILEIT-7 &

% D7) TEbThENLS IEER LOMENE ST,

SHBOBHELTE, O ARBELR7PYYOBEEZELE2a—2 70/ S5y 7DF AL
Loyvav® o7 x A P EFEOFIHZRE L Tw5, £z, BfEokfAa<TlE, 7ur
FUEEZFEORIE L Tifk> T2 DD, EBICEHIEGED My 7 L 3EBRZELL (A
FNTVBEEZGNS, ZHICHLT 370, 7L —XMHSo0EZ2EAL, SGED X
D RWRETEZBGETL Twl
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