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Conversational Agents Based on Trend Information
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Abstract: This paper proposes a method for conversational agents to change topic during conversation

based on trend information. Detection of dialogue breakdown is one of important research themes for

developing conversational agents. However, few studies have been done on how to do after detecting

dialogue breakdown. The proposed method finds a topic that relates with current topic in terms of

temporal trend by using context search engine. This paper also proposes a method to detect dialogue

breakdown based on response time by a human. The results of preliminary experiments are reported to

examine the possibility of the proposed methods.
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L7z,

RIFEIRICIE, JEAHDICIZSCHR[O] D %EE 10 4 SRiC
o TH B o, MO REE R D DDHE
BRCd B 1270 5~ EBRIG 13#E O B OFEEER
BT TRV E S IR L.

2

http://developer.yahoo.co.jp/webapi/jlp/keyphrase/v1/ext
ract.html

-080-



XEFERERNIZ 1 BB 720 55T, P CTRBKRRHE
FEEAT o Tz E W L 735 A s IR 217 o 7=.
EREERHE I, 1 BT L olC L, EORILERE
MR ZITOR VWL VIR E L. £, 5 o0k
L CHREREEZ R Loy 12 5A/10F, S
EATOTHRTTDHEIICRE L. b, 32HIT
R LTI O IMERGEIC L BT — X ZUET
HZELAREROBNTH L0, IRETHIFET
172 <, IRIER CNAEOFGED ERE L 755 ka6
DMEHE L7z & LSRR A 1T > TV 5.

Fo, TNENOXRGEERTHRIZ, BREE U5
B NHR LR U285, K OGEEEBERN T O

ZEILRMW T ENCET AT — N EIT o T2

FEEII T HRRFEEA B 8 AT /ILTH B,
1 N&7=v 3[ETEH 24 HOEREZITH- -,

43 REBRER

43.1  XFREREHERR R OO FEAT
KEEDOFERE T o — FDORERMND, kEFT—Y
= N ORFEE BRI E RBRRRFHIC AL
o, ZENENDH A TOFRFHEIZOWT, 3.2 HiCIRE
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B 2.11 3.98
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C 3 7.6
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D 3.57 3.25
(2.32) (3.25)

E 1.93 4.87
(1.93) (3.27)

F 2.01 2.75
2.01) (2.43)

G 5.52 3.17
(1.76) (2.70)

H 1.53 2.15
(1.53) (1.60)
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Related Term Suggestion using Cooking Recipe Document
Structure and its Application to Interactive Query Expansion

opooono
Michiko Yasukawal

lOoooooooooo
! Faculty of Science and Technology, Gunma University

Abstract:

This paper introduces a method for related term suggestion for cooking recipe search.

Our method recognizes the document structure of recipe data and allows users to specify which

word context is to be searched. Users can also specify the length of related terms and the relation

between the search term and the related term. The suggestion system uses cross-searching to

obtain related terms with the given length of word n-grams that are also consistent with both

the user’s search intent and the word meaning in the context of the given recipe documents. Two

salient characteristics of the proposed method are (1) document structure recognition and (2) word

n-gram length. Results of experiments conducted using standard text collection demonstrate that

searches conducted with these two characteristics outperform baseline searches significantly. An

exploratory search using query expansion with the proposed method is also described in this report.
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HEBLIEOXEEE e D E&pH
ttl:?'ﬂ*}l/ tt: Oriental Chicken Noodle Soup
(147) ing: B 2 single chicken breast fillets
] - B 4 green onions, chopped
ing: #1%4 B 1 medium carrot

(A1TELE) B 1 celery rib

prp: @ Combine stock, water and
chicken. Bring to boil,

prp:{EYU A uncovered, until chicken is
(1fTELE) tender. Remove chicken,
chop finely.

@ cut celery and carrot into
thin strips, stir into pot. Stir
in noodles, chicken, onion.

@) Bring to boil, until veggies

att: B are just soft.
(0fTELE) 7 |att course-Soups

U1l.gb0bo0boooobooooobooobo.

obobooooooooooobooboboooon
oboooooooobooboobobobooooon
O00000000000NTCIR-11 RECIPEODOO
obobooooooobooboboboooooon
oboooboobooooboboooooo

2 0JOodgd

godddoooboooooboooooooooon
O000000oO00ooooooooouoo elooo
goddboooooooooooboooooooo 1
gooooboooooboo1ooooooooo 4d
goooooooood

(1) tt : title; 00DODO0DO0DOO (10)

(2) ing : ingredient; OO (1000)

(3) prp : preparation; 000 (1000)

(4) att : attribute; OO0 (D0O0OOOO0OO)

000 (att)D0ODOOODOOOO0OO0OOOOOOO
goooouboodooooooooooooooa
gdododobobooboobooooouoouoooa
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(noodle) O O O (chicken) OO 0000 (oriental)d
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U1l1.00000000000000.

00 (prefix) OO00O0OOOO0OOOOOO

00 (infix) gooboooooooooooo
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Algorithm 1 Boolean-search to calculate S(d;).

S(ds) < 0.0
: for t; € d; do
if ¢; is included in Qor then
end if
end for
if any t; € Qanp is not included in d; then
9: end if
10: if any t; € Qnor is included in d; then
11: S(dz) ~— 0.0
12: end if

Algorithm 2 Cross-search for related terms.

: for t; € INDEXTaArRGgET dO
DF(¢;) « 0.0
end for
: for d; € INDEXTarRGgET dO
calculate S(d;) in INDEXsource with query Q
if S(d;) > 1.0 then
for t; € d; in INDEXTtArgET dO
DF(t;) < DF(¢;) + 1.0
end for
10: end if
11: end for
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00000000000 100 2000 beef_stew (174
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0000 (0)oo0ooooooooooooo (oo
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e ANDODO: terml AND term?2

¢ AND/OR/NOT O O: terml +term2 —term3
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040000000000000000O00O00DOAO
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O0000O0O0AND/OR/NOTOOOO AND/NOT
000000004 /-00000ROOOOOOOOO
oboboooocoooboobobobooooooon
ggodobbobboooooobobobboooa

O (terml OR term2) AND (term3 OR term4)0 O
gdodoooooobbobbobbbodooguoo
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Related Search: [ingre] carrot AND onion (4725 recipes)
[Garmat AND arion ] [oaen BEERROXIRETE
SOURCE): [title] [i 5l: # % E&( carrot, onion |
(SOURCE): |title] [ingre] [prep] [attr] [all] 4
(TARGETY: [iile] [ingre] [prep] fott] [all] EHHEICEOHELIE

[title] [2-gram] words and phrases searched: [8357 = 6054 terms] [indirect, stop, stem]
[1] beefstew (174 = 126) [11] chicken nogdle (106 > 54) [21] chicken pot (80 = 34)

[2] vegetable soup (161 = Jaa=="= ~aaligrley soup (38 = 32)
[3] crock pot (640~7"  BizE |- ;- 2 MEDRE Sop 222 31)

4] pot roast (Y7 N (775 = 29)

Sibeansou? AR FEEEcarrot, onion IZHMEHZEL  Myes 105 = 29)
HELLEDRAML OB DOBEE2-gram |2

2= 27)

[

[

[6] lentil sou
[7] slow cook
[

[

[

8] stir fry (389 S ENEHEEIETERR ~ffad (432 = 26)
9] chickensoup (132 S®ommu o _m remen stew (72 = 26)
10] noodle soup (129 = 56)  [20] Tiee TOMITES == ™"~ [30] low fat (372 = 25)
page: 123456789 10 next
n-gram: [1-gram] [2-gram] [3-gram] [4-gram] [1/2/3/4-gram] EEEOESD
relation: [indirect] [any] [prefix] [infix] [suffix] .
stopping: [no] [yes] BB DR
stemming;: [no] [yes] *IEE

04 0000000000000.

4 0000

gogbodobooobboobooboobooabo
ggogaoo

e JO00O0OO0O:DO00DOODOODOO
e JOOOD: 00O n-gramOd0O0O

oO00O0D0O002000000NTCIR-11 RECIPE
gbobooobodgboboboobooboboboonoon
ggboodgboobobooboobuooboaboa
ggogooaoo

4.1 0O0OO0OO0OO0OO0OO0OOOO

NTCIR-11 00000000000 1000000
00o00oooooooooooooooooooooo
000o0ooooooooo0ooooooooooo
000oo00ooooooooooooo3000ooon
0000000000000 Yummly[11)ODOOOOO
0000000o0ooDoooooooooo 5000
000D00000000000 “Yummly Recipe Data
v 0000JSsONOODOODOoooooo 101,783
ooobo0oooooOooooOobobobooooo
Yummly OO0O0O0O00OOO0OOODOOOOOOOO
O0000O0OO0O0O00e280000000O0ODOOO
goobOOobOo0oOO0ooOooOoboOobobOoboooboo
go0ooOoOoOOooobobOOoOOgsouobbboboogo
00 (00O0rwmO00)OODOOOOO
erun): DO0OO0ODOODOOOOOOO ORODO
erunl: OODOO0ODOOO un0O00O0O OROO
e run2: AND/NOTODOOUOO runl D0O0O0O
e run3: AND/NOTO n-gramO 00 run200000
erund: JOODOOOOUOO rundOOOOO

e runb: ORO ngram OO0 rund OO0 O OO

000 (neg) 0000 (pos) 0000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

0150 -



gboooob oooooooo
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02 0000.
boolean operation n-gram length search part results

pos/neg ‘operator or ‘and /not or ‘and /not| MAP ‘relret
’run0|n/a ‘or ‘Word(l—gram) ‘n/a ‘all ‘all ‘0.2603 ‘ 5471 ‘
runl | pos or word(1l-gram) |n/a all all 0.2902*** | 5775
run2 | pos, neg |or, and, not | word(1-gram) | word(1-gram) |all all 0.2903*** | 5604
run3 | pos, neg |or, and, not | word(1-gram) |1/2/3/4-gram | all all 0.2967***| 5523
rund | pos, neg | or, and, not | word(1-gram) |1/2/3/4-gram | all, ttl, ing, prp, att |ing 0.4131***| 5996
run5 | pos, neg | or, and, not |1/2/3/4-gram |1/2/3/4-gram | all, ttl, ing, prp, att |ing 0.4212***| 5999

¥**OOOUOOO (run0) 00000000 01%000 (p <0.001)

e 10 0O0OO: free, less, no, with_no, without

e 0OODOO: and, with

e 1D DOODOO: no_bake, no_cook, no_crust,
gluten_free, dairy_free, fat_free, cholesterol_free

00000000000DOlessO00O00O0OO n-gram
ooobo0o0ooooOOooooboOobOobobooooo
000000 1gramO00O00000OOODOOOOODOO
U2 gramJ0 000000

e 10O DOODO l-gram: eggless, flourless
e N0 ODOODO 2-gram: egg less, flour_less

gboboobooboobboobgoobooaoo
000 (0:no)000000 1000 (OODDODO
flor 00)000000OO0OO

e [0 [ no_flour_cream_soup = no_flour

gooooooooooooobobboobbooo
GETA[12]000000000000C0O0OOOOOOO
O00000000000000 Singhal0O OO [13]
Oo00000 WISMARTOOOOOOOOOOOO
O0000O0O0O00O0Porter000O0O (1400000
gboooobobooooobooon

e JOOOODOO : in, for, or

00000000000 rund0 run5000000
0 (l)D00000 (t)000 (ing)D 000 (prp)0
00 (att) 00000000000000000500
000000000000000000000000
0 (Data Fusion) 000 0000000000000
000 (1)000 4; 0000 S.(d;)00000000

Se(di) = ao*So(d;)
+ay * S1(d;) + az * S2(d;)
+az * S3(d;) + ag * Sa(d;) (1)

O (1) O So(di), S1(ds), S2(ds), S3(di), Sa(d;) DO O
000 (00000 (#t)000 (ing)0000 (prp)d

O3 MAPOODOOOOODOOtOOO pO.
’ H run( ‘ runl ‘ run2 ‘ run3 ‘run4 ‘ run5‘

run || nja | FFF | RRE | RRR | RRE |k
runl | — | n/a | 0.928 | 0.197 | ok | ok
run2 || — — | n/a | 0.233 | *Hx | ke
| — — nja | FFE | Rk
rund | — — — — n/a *

runb | — — — — — | n/a

*p < 0.05, ¥**p < 0.001

OO0 (att) 000000000 4, 00000a000 ay
gbobooooooobooooboobobooooon
000000 ;00 a4 OONTCIR-11 RECIPEO O
00000 OKSAT[15|0 00000000000 04,
04,0.2,0200000000000 () DODOOO
00000006 0000000 0O0O0ODOOO [16]0
oboooobdbae=140000

4.2 0O0OO0OO0OO0OOO

oooboo20000rmmO0O00000000OO
O0rmmbO00O0000D0O0O00O0O0O000 runO0000O0
AND/OR/NOTOOODOOOOOODOUOOUOOOOO
ob0oboo0o0ob00obO00d ngramO0O0000O0Orunl
U0 run3000000mnO0000000000DOO
gbboogboglbooligboboobooboboooboba
U00rmmd0d runb00000000000000O0O
UooDoooDobDO0rumd D0 runb 00000000
OO0DO0DO0OANDO NOTOOO ngram OO0 OORDO
U0 ngramUJ00000000000O0O0O0DOO0ODO 20
MAP O MAP O (Mean Average Precision)O relret O
0000000000 (relevant returned document)
gooboooog

MAPO (0 2)0000000OO0OO0 t0ODOOOOO
gboboboob00Orm000000000O0 run1 00O
run5 0 0000000000000 (0000 0.1%)0
run0 00 runb 0000000000 MAPOOOOO
00000000 30000runl 00 run3d MAP
0(02)000b00000o0oo0ooUoooooon
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0.5

0.4
0.3 —
02
0.1
0

run0 runl run2 run3 run4d run5

O 5: MAP(Mean Average Precision) O .

6000
- I I I I [
5000 J T

run0 runl run2 run3 runéd run5

0600000000000 (relret).

0000000000000 run4 0 runb 0 runl OO
run3 00000000 0.1%00000000000
00000040 runb0000000O0O00O0DOO0O
5000000000000

Orun0d MAPOOOOOOOOOOOO (relret) O
O50060000runl00 run300MAPOODOO
0000000000 00rum20 rund30000000
00000000000 O000OO00O0O0000d0runl
dooodoooooorRObDOODOODOODOOOd
000000000000 run20 run3 000000

000 (no egg whites) 1000000 (NOTOO)OO

0000000000 (with goat cheese)ld 0000
0000000000 (with yellow cake mix)00 0O O
000 (ANDOO)OOOOODDOODDOODDOOO
gobooboobooboboobuooboobon
gooobooobooobooboobobbooboo
oooooooooooodooooooonoad
oooooooooooooooooooooaoon
oooooooooooboodooooooooooo
000000 ngram0O000000000000O00O
oooooooooooooboooon
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gbooooboobooboobobobooboooooon
gbobooboobooboonooboobooboobooon
gooboooooooboooobobooooooon
gbooooooboobooboboboooooogon
goooooooobooodn negramdogonon
gboooooooboobobobobooooooon
gooooboboooooboboooooboooooooon
gboboooooooboobobobobooooon

gboooob oooooooo
000000000000 ooo0oo(@i4n)
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00000000000000000 n-gramO0000
0000200000000000000 NTICR-11
000000000000000000000000
0000000000000000000

00000000000000 (AND/OR/NOT) O
000000000000000000000000
00000000000000000000

HEN

o000 JspSO0OO Jp26330363 0000000
gooooo
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Abstract:

AR, WEB ZE[IIC A S Nz imiy

g & RHEREZFOREOFET — X &2 H\WT,

e LW OB E AT OMEPEH SN T WS, RIIFETIE, fEEI N HicRED Y —X v

BEREL, E5I28Y—X 2B 5 T8y

2Ry MNEZHHUT, KFEREARY bO Y —

AVEEWLT /) T—2a v EEADFEEEEL, TED VB~ Yy TAlULIEZIRET 5.

Flickr 7— &% & W72 RERCHMVEZMRGES 5.

1 FEUL®IC

A, bR& IR IS O iR B e 2 BRI U 72— D
AZIZ & D, Geo-tag D3MSBE U 72351 E DIGHR, 7 F A
M EHOC FEIE ), B REIE R &SNS XY — ¥ v b
AF4 7Y A4 ME@ELUT WEB ZBIZEfES N, By
TTF—=RE UTHELSITTE Y, Hi/- R iEHED
RINTWDB. & Z AT, TripAdvisor 1%, 1% 7221 %
FifLZAXD LV 2a—%2EHTHHI IV MTH
D, =P, ML OfTE TS v =V T RITOR, F
BB TR 2 MR T 5 Z & T, EH L728bk#4
et 203 IhoAERERE2ERSTES
aEeER D S, UL, RBT—EINDBOLAFTIEE
272 DNE L iRk 2\ D BAL TGO b v A 4E
FAE. A, SiHANE AN OITEID &, BANRG AT D
BYXCARY MR BEZEPHIONDE LDz
P, N2 TR & ST b AR 7R 2 - SRR U CERBRIC
RIZeD0Wd DIk Z RIMEADRHL. D7k
&, A, WER L, AR, ERVRITAVWRE, BT
H RIS U WSk ARy M ERBDEAR Y Mz
GHBHZENEFE UL, WEB e ALz A4
D Geo-tag i & DITENEHR» SBEAR Y b & R
HEPEHINDDH 5.

Geo-tag DMIBE L 72 Twitter D DOIPE L WS FF
A MEHR» OB EREST S HEE LT, THFAD
HHRIZB T A DEIEME 2R DHBEEICER L, |
fEH & BEE OIS ZIBHI L, X S12IXBDEM & D

A : AR \
WA W TR 1-5
E-mail:t15m020@mail.ryukoku.ac.jp

HENE WS OES 2T I — & UTHIE T 50
% (1) Bd 5. Lh L, Twitter DOIP E1E, 7F 2 b
T TH S RO EONE L, DI ALE AT
5T H DRGEIEIR N 20D, HEFE S 2 AL T L ~oniz
2578, ZEMMRENM S R A AN H 5.

—F, BRI T 256, et o6
RO ROIFAET B A FeMEA e <, AR ERRE R R A% <
DIPPFAR R NMLEICFEL TH, BEITERY
DLEOVPOHRICEB L7 S Ind Z 9%
WZ D5, Geo-tag IZRidk I Nz Tl 3562 &
FHARPBEAR Y N 2 EBIZERL T2 gD
W, Crandall & 2] %, BELEEY 1 McERI WK
O Geo-tag ff EEEHZ W THEMZEL TAXE
5 FHERE AR Y bERHE L. UL, HRD LS
WCEITE U TR AR Y MBBIL LS5854, Bl
HEMZE Uy n% SIZERT 5 &, HLHEEDK
WD A7 i AR Y b % Rk T algeErd 5.

ok, sk L AR DR T IZFHH U THE O 4TH)
XU, BEVED & B itk & R & B3 B S [3] P,
TR I U, R oy — X VBRI L, e
WHARIIZZ < D A% D3FI S &\ D N — A MEDB{ A
DO RN A Y — XV &AL S B %S [4) 217> C
E 7z RIFFE T, ikfTH DT & 72 240 & R A3
FoTW2LE, ZORNREENLZ Y —XVIZBW
T, P ANQDH B FERE AR Y MZIF TR, £D
V—AVEEDYXERE AR Y bREZIIH LR
MU hS S B OBINEIZET 32 M T 5 &
ST, HH RO AR Y b 2RI A<y
Vo rd sy — A EAMICED S EERBE AR Y b
DEER A Yz A MAFULIEZIRET S
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Flickr 7» S IUE L 72 KE D Geo-tag f{F EEE T — X
ZHWZERT, REEOARNEZMGET 5.

2 BHYATIAITY T

Flickr 7 ¥ OEEHLEY 1 M T v Izl s
FORHIEHRZ £ DFEIIE DV T, f5E S Nz
RS2 1 EMOBYER A Yz A M~y TORKER
EZ25. T TERE y IR I N EET —
RERDEEE D= {d;sne N} &L, ZThEHNT
D1 EBOBNEA YA Yy TRHEETE. 2
Iy 35 AoNEOBKTHS. £, K 5FET —
R d, \ZISHIEE R 2z, = (Tn1,Zn2) & R REE R ¢, B
ML TWS. 72720, 21 & Ty BENETNEHJ,
DS S NI AEE CRE, L, 1k d, PRI NZHTH
5. kR e REOEHE HWIUE, HE L T8 HND
u%iQﬁmmmm 5[ R® WO Q WO L[
—flEhart ZeicEELTEL.

Crandall 5 DA% (2] & Fkk, GTEEE D HEEEK
ZEMAT D WS BUEN S, FHK Q & 5m PUJ5O¥AL
MM OEE D & U THiBL L, £ 0 & AR
Wa BWTIE, 1 AOEFHEDIFE U HICEROE E % iy

LTwhe LT Ehz2 1R EID Y NT B LT
Té ZDESCLTRONIEET —XREROES
t%%ﬁ%%@%é%%h%ﬂﬂwzmmneNm

={tyn e N’} L9 5. KWIZETIE, £, g
?%%Mm:ﬂb,Tmﬂidvf,%@%mmdﬁﬁ®$~—
AVEE{Sk =1, K} 2T 5. KIT, £ —
AV S IR U, ZORHHICIRE S N - EE2RDOES
Dy = {d, € D';t, € Sy} IZE DNV, %@%BFEOD -
XVSkﬂﬁﬁéiﬁi%%ﬁﬁ{&mj Ik}
TS, X512, %IE%%%WRkOL/;Z/
BEEEL L ORBEARY bz, DV—AVEEE %
EHEL, TNSHICEDNWTE Y — AV O FE B HE%
BEAMM Bicadifbs a2 iz kD, LAEMOBEX 1
VI AMYy TEBET LS. RIS, BAEEOENE DR
BwbDz, DIZEEFNTVWEIEET —X2HWTT
JF—vavyb,

3 REZX
3.1 Y—XVIRH

BEMNMEE INZHERDOES T IZHEINT, T4
LT BHEMCRE DY — X VB {Sk = [sk.0,5%1); k =
LK} EBHETAZLEF RS, Buly EHOT—

LAMROEBRIZB W T, HAEABZ NG L LT\ 5720, #iE
& RERETRTR & A E A FEATR (PR TOAE R £ 2@ A ﬂ“EHjL’?) )
FEEFMAL, FHEMEEIZERL TV,

gboooob oooooooo
000000000000 ooo0oo(@i4n)
SIG-AM-14-04

XS 1 FEMOFEENBRIES N EHANEDT, 12 A
SLHE 1H 1 HIZBEEET 2 &\ 5 R 513 2 JE 1
MEEAT L. LT, FKE#EzEs T3 EHEDO T
BEEF S DOFE 4 #HVT, TICESE1H1IH®S
12A31HE2 ARV VI F5Z212&D, V=AYV
ﬁ{skz[Skﬁo,sk’l);kZLH',K} itds, 22
6:,51U--«USK F1H1H»S5 12H31HEFTOITAR
TOHTHY, kA£K BSIES, NSy =0 THB. AF
#iE, NV RiE% 15 H IZ[EE U 72z Epanechnikov 77 —
FWVILEBI—vyT7 MNEEHAWD

3.2 IERFHESOHH

M EN/-Ey =2 S 12U, HIE Sy fﬂ%?ﬁ

N-EELROES Dk MNEZT D O DS

WT, ZDHEHD Sy 1T ﬁ%fgffi?ﬁﬁﬁiﬁﬁ%?ﬁﬂﬂjj‘
5Z¢%%Z5. £ Crandall 5 DHFSE [2] & [FEE,
YR —=2 A=) LTV NiE%E 100m 1Z[E5E
U, Epanechnikov 71— W2 k53— 7 MEEH
WTC, D, WEHTD QO LEDORBEEEITARY VI
5. ZLT, 52607l Ny A EODE DR (Thbb,
BEH) 2L D207 AXEE {CkJ;j =1,--,Ji} %A
T5. 22Oy DERIZQ EOETH Y, BHOH
AEERLTVWD I LITERET S, I, & Cry 1T
;UT, Ck’j WZETAIRTOEZELE Rk)j % K
FF B, WA, {Reyij =1, i} ZZOEHHD S,
B FE AR LTt T 5.

3.3 Y—XVEEMH

V=RV S 1B B E RS Ry, ; OEEM A
RITZHD—DL LT, ZNWMMEDOY =X ZEIT 3
FEBGAER & IR T ED L S5 WEHDIFIETH 50,
Thbb, EDOSHVWEBLVWEDOTH L EERILT
L5ZeREBERD. Bl V=AY S T8I FEERE
ORI Ry ; DY — X VEBE (Season characteristic
degree)Ey, ; %, TDY —AVIIHT 5 FDHEBTDE
HOEALE SRR Cr; DD B, MDY =X ITHB1T 5
TEBZHEBICE EN2VEODEIEG, Tabb,

Jyr
Hx € Crgs & & Upou Uyl R’“"j'}
|Ch

Ey; =

TEHTS.

Fiz, V=RV S IXB D EBRYEE Ry ; NIC
HEJEARY bz, ITHL, ZTOEEEZRT OO
—2Y LT, Z0HY =RV S, XD SVWEATH
L EEltT Bl E2ERDL. Bxid, TDLORE
HOBYALE 2, DY —XVBEEE e, %, S, SO
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% 1: Flickr S5 INEL - EEHTF— X

e e oiae | HERER
eS| el il BEME | BEKK
AR 2013 ~ 2015 4£ | 223,464 114,658
AR 2013 ~ 2015 4 | 892,443 488,914

£ 2 ET—REY MIBITEY X UBKER
(R | >~ XK | E BT |

HUAR T 11 1,540
B 15 6,746

V—=AVDIb, x, *EBERGHEBRIIEE RNV —X
VOEE, Thbb

K —b,
K—1
TEHTD. ZZIT,b, o, ZEBREHBIZEL Y —
AV DOMBTHD. 2, BN—DDY =XV O EEHHH
BlzUrgiEhinwizsife, =1THD, o, DTN
TOY—=ZAVIBWTEERPHBICE T oo iX
en,=0ThH5.

BEDEALE v, P LB R, ITEEN5
PEPDYEIZDNTIE, Ry, WHATHB I L% F]
FA U, Crossing Number Algorithm %\ T475.

€kn =

3.4 wREE

REINHHICBWTREINZEY —XV S, 12
BEND LB HIESHE {Ry 0 = 1, -, Jp} ZHIKN
FICHiE T35 2T, & Ry CEENDEEDEGA
B 2, € Ri j \ZHEDWTIMAZ KD, ORI,
Y= XV B WIELTRDF RS, Y=
EAENRBEN0DE EE2FL L, FHAEN LB
DK, R, i R AL O — XV EREN R
1L E%RFLdE. 2F0 (WAFEEOMIZED ¥ —
AVEEWNET ) T—YarvT 5.

E7, TR D S B ey =1 TH D KIEWEALE ),
X, FhEELMaDS, 1 EBOTARTDOY—X VT
KD SN EDOMAEBRIZE G F N o TR THE
AUHEOBSRPSIEHITRETH D LHEZ, B,y &I
NAZY — A VERE e, DERKME 1 % & 5 FEERE A
ARy b, EUTEOAD/NTTHHILT S, 72, xfkb
Iz, I RTOY =X v T EhzmaicgdEns
VA VEERE epn, BER/MEO % & BFERARDD B
FERREHISDO AR Y b o2, IZOWTEFEO/NTTH
k9 5.

a—YiE, AL I N AR Y b &R /N &
METZVY 2352212k, BEZMETSI LN

gboooob oooooooo
000000000000 ooo0oo(@i4n)
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TE5. £/, 2V, BEEA YV ANy T ET
V= A T E BRI Ry X EEHEE ARy b
z, ZHRATESZ1 TR, MEOBITEHE % &% E
TE 370, TRTOY — AV D% ER T EERY
THEP FEREARY V2R ETEAS.
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3 A

6 ¢1A
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o
e
9A8
(b) AT — &

X 1: Y—AVvBHEIZBIT 58y — X ORI
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41 T—4

AIREIRIZ & B A ULIEO B % WMGEES 2 720 F
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BETF—RA2NELEZ. £72, V—AvoREBIZBWT
&, Bl y SEF DT — & 9 5 1 EM O 72 ik 5 5%
WZEFIRS S 2T, R1ITRT LI 201305 2015
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FAHICBET 2T — Xy NEFHT— Xy N EIE
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Probability
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Season characteristic degree
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1.0
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T
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0.2}

0.0 i i i i
0.0 0.2 0.4 0.6 0.8 1.0

Season characteristic degree
(b) A F— &

B 2: FEEREAIRD Y — XV EA A6

4.2 V—AVKRHDOEREBEEELSH

FWMT =Xy hEHET—XEy MIBITEY—
AVRHEFERER 2123807, £, M 1 ITRH I Nz
By = AR 502 52 7ERE2 RS, 58T —
RIE 11 =AYy, AT —=RIE 15 V=AU RfRI 1
TWAR, WInd o oY RO MR E EH
TWbZehbhsd. £/-12A31H1H1 HAZHE
b LTy — AUkt R fTo /R E LT 12 HRE 1
HiB 2G50y — A0 R—2o0DYy =X & L TR
NTWVWBZLHhhrsb.

T, M 217, ey —X v izt En
TEEHE (R Oy — X VEEESEER
T KL S — XV EAE, Mt — XV EA ED
Ey; $0REVEERYHEIMOEEMERTH 5. M 2
0, HZ#HT—%ty b (K 23) KBFEDY—
ANTBWTH Y — AV ERHENRK L 45 FEE Y
FEI A 6 BIRLEAFAET B Z A% h 5. Z O, B
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