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Related Term Suggestion using Cooking Recipe Document
Structure and its Application to Interactive Query Expansion

opooono
Michiko Yasukawal
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! 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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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
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(1) tt : title; 00DODO0DO0DOO (10)

(2) ing : ingredient; OO (1000)

(3) prp : preparation; 000 (1000)
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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
0 126)00 vegetable_soup (161 O 103)0 00000
0000000000000 (ooo)ooooo
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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
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erun): DO0OO0ODOODOOOOOOO ORODO
erunl: OODOO0ODOOO un0O00O0O OROO
e run2: AND/NOTODOOUOO runl D0O0O0O
e run3: AND/NOTO n-gramO 00 run200000
erund: JOODOOOOUOO rundOOOOO
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000 (neg) 0000 (pos) 0000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

0150 -



gboooob oooooooo
000000000000 ooo0oo(@i4n)
SIG-AM-14-03

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

e [0 [ no_flour_cream_soup = no_flour
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000000000000000000000000
0 (Data Fusion) 000 0000000000000
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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
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