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Comprehensive Consideration of Multiple Factors

Abstract: In this paper, we propose a recommender system for dinner recipes. The decision making of
dinner recipes is troublesome because we need to consider (1) a lot of candidate recipes (2) by taking into
account various factors, and that (3) the decision occurs at every mealtime. Therefore, it would be useful if
we could have a system that supports the decision making of recipes. In this research, we suppose that the
main factors considered when deciding dinner recipes consist of food preference, nutrition, calorie, ease of
cooking, foodstuff stocks, and recent meal history. Based on these factors, we propose a method to calculate
a quantitative score for each factor, and to find the best weights with multiple regression analysis among
factors based on the user’s sense of values or lifestyle. We implemented a prototype system according to
the afore-mentioned proposed method, and then we conducted an experiment where six subjects gave an
evaluation to each recommendation result. Through comparison of the proposed recommendation method
with the recipe recommendation method considering only one factor and the random recommendation, we
confirmed that the result of the proposed method is better than the other two methods where there are six
subjects who evaluated that the proposed recommendation result is good, while there are only three subjects
who evaluated the other methods’ recommendation is good.
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T L7z HikT) BHHd 3.

(2) 6 DDOERA T DEFIGE % 8 > THIHIZ & A
A7 LENRATIZHITB.

(3)6 DDA 7 DE/MEDOMEE 64(= 26 [2:% /KD 2
R6:ERDH]) 3@ » DEFIZHEDLET, DBOL Y
BT E (ZOMEMEN-TLIERRWESELH D).

(4)2. D& RF L7 64 HDO LV Y ERER S, K% 1D
RELVIEE T VR LTER.

(5)3. TEREINZARLVEOELEDOTH»S 327 > &K
LMLV ERER (RELVVEDOESD 32 fHEAA A
LHBHIEZTTRTER) L, Thozd Loy
HHEL TS,

Z D, BEABBOFAEOE 28K LT, Liox—
FIZDWTEH S o7 30 fHFTHEDOY v TV L Y DT —
2 (HEEHEE) &, KUY PYOERRAIT &2f-> THEE
SR EAT S .

ZZoIE, EREEDN A S R EARBOFED TTIE
DWW BIZERIAT 5.

9, 3BECTERALULEZUTORZMAWT, ERFSHIC
MBI A ZFHIAT 5.
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S =) % Spf + Oy« SNE + O3 % ST

(15)
+Cy % Spft 4+ Cs % St + Cg x SLB

BEARBOPFE S ER, SEizg (Fr 7)) LY ED
EfgTF—x, Spft Syf, ScoF, Spf, Sef, St iz& (v
TV) VYEDOERAITERALT, Ci(i=1,2,..,6)
D% KD 2 6 ZROEMIFIFTH 5.

DD, Ci(i =1,2,...,6) D% RD BI121E, FEET—
ZTHBH SR OMEIZIMAT, SpR, SvT, Scf, Spk, Ss&,
SLE DIEARE > TV B BELRH B2, SE, Spf, Sk,
Scft, S, Sef, Sp R MEMEBANICHLE R AN TH 5.

INSDANIE, MEATT SEIZB U TIXEERFOH
DERT—RTHEEY TNV LY EOHEREENZ Z
\ZAB. 7z, Spft SnT, Sc®, Spft, St S R i3 (0
YIN) LYEDOERZAATTHY, BEERELEOHE
VAT LDAIPS T TITRE > TWAH e, HEwDH
EFoTCi(i=1,2,..,6) DfEERDBZZ M TES. E
Gl TR AR 7 FE AT OFEROFRICE L TIE, Mt
V7 h IR] Z2RALTHEE2{T>TW5.

6. LYEHEY RT LDEMESR

6.1 EEBROEM
RETEORHEMTH S 16 DOERZHNTL AN H#HE
i) itk aAMEE TRWHEHR T2 — 953
BEGRAD] Ze 2T 520, KERTIE, 2—9H
BT BB OINGE Y, 21— —-BEEHT S —
BRNOAEFE> TV EHET 251k 7V XLTLYE
EHET L HED2ODOR—A54 2 6 DOERR%ZHW
TE AN 17D IREFE L OB 2175, WF
HEOHEIZIE, HEEEROMEE BBREIZL > TEFE
DOHWERER L U TIRRENEZLV YIRS ABIZEHKLTAR
T2WEDEo7h) DIEENARSD Z & Tl 5.

6.2 EERAE
6.2.1 ERAEOWE

FEBRIE, MEGEII - 1AM, AREBRIN:2 @O 3 E
M7 o 7. #EREIE, 20 ROKRERE6HTH S,

BFEIZBELTIE, VYT —ZR—AILEET S 141 L
VEDRZFNIZET EEHDOUABRTIEVIT RV E WSl
BT 2L, BETRRAY R SEHKET, HiE
DIIIZEHED P o T,

U EoEEDS &, ¥ TIEH 3 BORHMkE,
AEBIAMTIX, 3 BORFHLBHITMA THERM DRl
ZHBHDOITTH O, Z0D%, HEY AT LOMEEHE %
To72. FELUWVERTIEIL 6.2.3 HLAKRTHHT 5.
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6.2.2 RRTHEFAMEITIRT A
EEBRTIE4ADDOV AT LOEKFMZITS. 4 DDV A
T LDRRIEX 5 DED TH 5.

6.2.3 EFHEOERRAR
YEMRHIR A g, BRI, R OAHIE - (LEAM
DEFEE DT THE S 5T~

6.2.4 AERHABOERAR
AEBRIM T, WREIZIZ, BREOAHDE - £EA
Mok  2a—FFHEO-dDT v — b - HEERE O
fli7>r = D42 LTHRIZELTE S 572,
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[DEBLTVEHID) EHFBR7EMORFREE DTS |

¢

(0*xxBIBEORROREREEDTS |

-

[@xEBIBEEOEROREREE OIS |

@Y RAIEEREEDHD

Or—FTEDRELE T8I
GoBEFEED)LYEDRALVWEAVEFHET S

.

OFTENT-ADDEEL XT LD
HEER QIO FHor L5 £5HET S

(OxEBIBEOIRORFREE DTS |

6 AEBRUIEO—ADOEROFEN (RFEH 1 HHA)

(oxBo#mBOBFRIEOTS |

[0%BoBREDRFRFEDTS | MEOERER

' (2 —H A%
([SHBLTL3HE

[esrmicErRReEHT3 |

AIE D ERERD
SRUCAS7LY
55

@THERIEDER T—F LORZEBLT
(30f@IZE D)L DENEWDESLESFH

<L
BOFRTENI-ADDHEES RTLD
HEER LD Hor Li5H) Z5THET S

gt

[0uBorROBFRIEDTS |

7 AEEMHO—HOEBROEN (RIR 2 HE~)

2014 Information Processing Society of Japan

Vo0l.2014-DPS-158 No.32
Vo0l.2014-CSEC-64 No.32
2014/3/7
6.3 #HER

TR, REERE OARG I K D HEE T E R WM A
B o 127D F OFM LR U 72,

9, 5 BB ZO - A - xIZQYT, BEREIZD
WTHEFEL R—Z 5 A VO 2T LD FHifED
Vo -fEREZR LIIRT. R1OT—XDOHEHIZEWL
T, O A - xORHE, 5EBEFHGD 1 CEWH#ERERT
H5) 2 (EB50WS LEWELETHD) 2%, 5
BB 3 (ML bEL ERWHEHERTHS) A, 5
BYREFI D 4 (X552 WS ERWHEERKETHS) -5
(BWHEEHRTH B) %:Ot L7zbDTHB. £z, FH
EDOFOFH T, <IFFHbfEZ 0, AXFHTfEZ 1, O
WAHAifE 2 2 & bfajr%i%:ﬁo 7=.

1Mo, AFD 2 DODFENE SN,

K1 BREBRFEORETFIEE R—2A5 A OHFERERONLE DT
SKHERAE FC T [FEEE >1.0] LCTWBE0 % XF TR

WeBRE Systeml | System2 | System3 | System4
AZA(LRLDOA) 0.89 0.89 0.11 0.44
A XA (L5 ) 111 111 1.56 1.56
B XA (LAiDA) 0.69 0.77 0.00 0.23
B A (EAL5 1) 1.46 1.92 0.08 0.54
CTA (LADA) 1.38 1.38 0.38 0.13
CEA (EAL5 1) 1.63 1.63 0.25 0.38
D XA (LMDOH) 0.00 0.00 0.83 1.33
D XA (AL 54) 1.33 1.33 0.67 0.83
E&A (1MDH) 1.36 1.36 1.73 1.63
E ¥ A (EAL5 1) 1.91 2.00 1.91 1.91
FXA (1MDH) 0.50 0.25 2.00 1.50
F A (AL 5 1) 1.25 1.25 1.75 1.88

12HIZ, THEHEE (D10oLYE) 21 28RS
5508, EASHDOL Y ERERT SRS HEE
WRENED -7 CWOKHRTHS.

20HIE, MEEFEDHBR—ZA514 L0 BWHEEE
FERZ MM U EERE NS P o7z] LWHKRTH S.
DL, LFLOR»SEMESATLO [ LA 5oL
VEERBRUTCHMMLTH 5o MR OAZKESH L
HDER2ICHEHT 5.

Fomo, 2FBEOR—AT 1 v OHEFERER (E 2

R 2 REFIEER—RT1 VOHMEERORMREEDYE (LA 5 4

DAY
SCHERTRS B2 2 [FEITIE >1.0) LTV B M5 2 AT TR
Wk | Systeml | System2 | System3 | Systemd4
AZA 1.11 1.11 1.56 1.56
BXA 1.46 1.92 0.08 0.54
CZTA 1.63 1.63 0.25 0.38
DA 1.33 1.33 0.67 0.83
EZA 1.91 2.00 1.91 1.91
F&A 1.25 1.25 1.75 1.88

filf) [ZBEL T 6 A 3 NUDHEEERG IR I (M >1.0)
LTWAD->7DIZN LT, REFIROMBRR Pk
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i) (2B TIZ 6 AT RTOMERE P HEERRIZHE L
TW2720, BEFEFERTH S L WHFERIB/ S NI,
72, AEBHYM 14 HORT, &EBEIL ZER 30
G U TEBZ DT Z o 2R LUZOD
#£3Th5.
F£3D5, FEMEEZI0 91> TWSE T — XD —H

R 3 HEHAFABOIEEIZ 1D o - FFH

e WEH | EATHEIZ b 7B | 20 H 2T O
B XA | 2013-12-14 107.84 ¥ IR AE
A XA | 2013-12-14 127.94 ¥ IR E
C&A | 2013-12-14 140.50 ¥ HIE
E XA | 2013-12-14 133.52 7 IR E
F XA | 2013-12-14 282.30 ¥ IR
D & A | 2013-12-14 303.31 B IR AE
B XA | 2013-12-15 116.50 x

F XA | 2013-12-17 627.79 ¥ (@)
B&A | 2013-12-17 90.91. ¥ x

B &A | 2013-12-25 92.32 ¥ x

B &A | 2013-12-26 129.45 # @)

HBHLOD, Wi TEAFREIZH» BRI 2~5 4T
Hotz] LWHKERMPESNT.

Z DEAHBIZHD DRFOFER L FHRD TEEFED
HERERER CEEREMAE) (2B L Tix 6 AT R TOHERHE D
HEMSRIZME L TWZ] 2VWOHER2S, 5 aRE2 W
S WIHE O EAEEEE 1 [T 5 2 & TERELERE L
RTELLVVUEDRHETE 20, BEFED MHERYIR
DNV ECHES 2T L] ZZE U2 Z &% BERITR
TZENTE.

7. FED

AT, BOERIF TS AN RNENSAHEA =2 —
DOWERITI VY CHEY AT LARBEL, SERKDOAD
T DEMRM BB R ZENSD AT T DA TE, FL
T, EVAT LA ZEI—FIZELETHET L2014
L2 —PIEREDFER PE L CEAFE AT HIEIC
DWTRRT7=,

BEFIHRIZESWEZ LV EHEY AT L OFEiER T
I, MEVATFLEFEL, 2P -FEELHT S ERE
—DODAERAVEHETEL SV ZA ALY ERHEET S
FIED2DODR=A T 1 > L IR T 5 Z & THRIEFHE 2
Tolz. TORE, WHREL6 ADSSL, 2BEOR—-2
T4V DOREFERERZ B\ LRl L7z A0 3 ATH - 72
DIZR U, $REFIEIC K B HERE RS R W &Gl U 72 AN
6 NTHoT-E W FERD S, REFEOARMEZ MR
LZEMWTE.

SHOBFHEE LTI, KD EBRMIIHERZ L5257
&, TTH - BRI - 1D D & S5 TR DM &8 THETE
THEBEMIEEZ TE L L5 ICHATHEANDILEZ1T -
720, FRUIMZEHAE - BRIINUTHHENTES X
DIV ATLARERLEZDTEIENEZIOND. £z,
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AHGE D B A FIEED SR I1T = D AP EE DK E » ST

o TLE-TWAED, ABORTHHEERSE L

WZHEEREE D M B3 2 L D Ao TRy, ko

T, BEOEAFET—X2HMH L CHEREZN XY
BFERLEEWETAZ L 5BOBETH 5.
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