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ABSTRACT

With the competitive environment in restaurant business, food order data analytic
can help restaurants recommend food menu to their customers responsively and
pertinently. This study aims to analyze food ordering data at the casual dining
restaurant. We collected data for the study from the frequency of customer orders
and then analyzed with a graph-based representation technique for food menu
recommendation since the relationships of decision nodes are complex. The results
have shown that used various analyzing data are important to the opportunity for

the customer's current interests. The development of food menu recommendation
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based on graph data structure is the way to find the key success in the intense

restaurant business competition.

Keywords: Food menu recommendation, Graph-based data structure, Casual dining

restaurant
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1.1 Nodes: gnudioyaiiuansiondnual
- Menu (57811981115)
- Value Price (AUANA1YBITIANDINNS)
- Cooking (3n13U39)
- Main Ingredient (dqulsznaunan)
- Main Seasoning (1A383Ugawan)
- Taste (5@%1#)
- Customer Group (NgugnaAn)
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1.2 Relationships: Auduiusfidenlvun
- ORDERED (from Customer to Menu)
- HAS_VALUE (from Price to Menu)
- COOKED (from Cooking to Menu)
- INGREDIENT (from Main Ingredient to Menu)
- SEASONING (from Main Seasoning to Menu)
- TASTED (from Menu to Taste)

1.3 Nodes Properties:
« Menu fanauiif fail
- name (o wn3)
- price (57A")
- serving (8Nwauzn15L&3W) : bowl, plate Wag hot pot
« Customer fuszinnmuanasd lu 1 property muteyagniidnly
uSnseid
- Gender: Male, Female ag Mixed
- Age: Teenage, Adult, Senior Lag Mixed
- Nationality: Native, Asian, Western wag Multi
- Group: Single, Couple, Family uag Colleague
- Visit: Never, Irregular, Regular kag Mixed
NnanaNsRvesgnAiiiunlduinsaunsadnnndenleslunisudsngs
Iéan 768 neaignén

« Order relationships lu 1 property
- Order: 919ANUANTHTDUDIGNAT LA

?i’)ﬂﬂ')’lmalﬂ'ﬁébﬂ‘%aﬁﬁﬁ'ﬁ (ﬂ%ﬂ/Laau) ANAZLLUY

0.00 - 8.00 0.10

9.00 - 17.00 0.20
18.00 - 26.00 0.30
27.00 - 35.00 0.40
36.00 - 44.00 0.50
45.00 - 53.00 0.60
54.00 - 62.00 0.70
63.00 - 71.00 0.80
72.00 - 80.00 0.90
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81.00 - 89.00 0.10

« Value price relationships Tu 1 property
- Value price: 9390834aA51ANLDIMNST LAl

1AA151A" ANAZAUY

high price 0.10
perceived price 0.50

value price 0.30

« TASTED Tu 1 property
- Weight : wyemm1s 1 sensilsavidivainvaigainnisdunival

1 o Y 1 ¥ g [d [ i
‘W’e)ﬂﬁ?lﬁ@l’)@ﬂ’]ﬂi’]ﬂ%@ﬂﬂﬁ%ﬂﬂ@?LU‘H@QG\']TN‘VI 1
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SAVINDINT (100%)

Fo310M591M73 » = » »
$ITU LA WJsen L Q[9 PR
ﬂamzwwamwmfwﬂm 0.40 0.60 - - - 1.00
g11108UNNTU 0.15 0.35 0.35 0.15 - 1.00
nindalUAy 0.40  0.50 - 0.10 - 1.00
yils . . . . 100 1.00
AUEN 020 020 045 0.15 - 1.00

31NA15°99 1 Uagdayannuduiusvaddnundie 4 auisaweuleannuduiug

yaatayatusukuunTINvasinuaLarANduius 3 ndeyanilaseaiawuuiiassiaiy

Fudouwrtiaveu (Hoang-Qui wax Jedidi, 2014) NsidauAeNaINA18YDINTIN 91150

Aumdeyanaulaladiedu uaninimanueuleswedayanigui 1
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Cosine Similarity (I, J) =

NsANYIANLANTUSYRIgNAT #1501 nAN Cosine similarity vasAaaineslu
TRuegiuanudveINsdulyeImMIsn o laswainnuduiusseningnmdegun 2

v \ Similarity {value: [0...1]} \
an ’"Ilj4 =€] 12

=b.

Ordered Ordered
{Level of frequency: 0.90} {Level of frequency: 0.60}

5U#1 2 Cosine similarity s¥vinsgnen
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Zhang (2010) Recommendation on  d1m5unuzin graph Tngdana3iuLuy
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1. M3 Nearest neighbor sedeyagninidasyemsindidsediu
Msuuziuyesfignidiliinesiuse Anisdiems suuazdugaingndnid
dnwnglndidsagnndidianlduinng dsfimnuduldlded sgeiiazainnisallsdn gnénd
ArudsnTense W siikurihd Sudfunsndemslian Cosine similarity a1ngudeyadis
oguazarmdiudiiieltoonuuuanudenlsssgninengugnniidilduinswuin mades
Anuduitusvesluuagnaignilousisauduius “SIMILARITY” aunsnendio8ig

ANUEITUSIAAMIS99 4 uaznmANduiusvesgnAndudisgun 3

] U 1 1 LY . . . .
13199 4 AIBYNANAIUFAUNUT Cosine similarity

similarity | anf 1 anen 2 anen 3 anén 4 and1 5
Qnﬁh 1 1.00 0.96 0.74 0.70 0.37
Qnﬁh 2 0.96 1.00 0.83 0.84 0.45
Qnﬁh 3 0.74 0.83 1.00 0.80 0.86
Qnﬁh q 0.70 0.84 0.80 1.00 0.49
Qnﬁh 5 0.37 0.45 0.86 0.49 1.00

SIMHLARITY.

Qﬂf?l"'l q STVITLARITY Qﬂf?]’"l 5

UM 3 nsaiennnsmlauduiusuesgnen
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Neighbor Similarity
ane 2 0.96
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//Initializes the vertex and edge for graph

Set of vertices vertex

Set of edges ed

//Pass the parameter as “vertex” and “ed” to
//maximumtree() function

return maximumtree (vertex, ed)

//Define the maximumtree() function

define maximumtree (vertex, ed):

//Loop executes until the “ed”

for edge in ed:

//Set all the edge weight as “maximum edge //maximum weight”
edge.we = max.edge. we

//Calculate the minimum spanning tree by calling the //Prim’s and store the result into “mst” variable
mst = prims(vertex, ed)

//Store the edge “ed” to “max” variable

max = ed

//Loop executes until the minimum edge in minimum
//spanning tree “mst”

for edge in mst.edges:

//Remove the minimum edge from the “max”
//variable

max.remove(edge)

//Return the “max” variable which constain
//maximum edge weight

return max

gﬂﬁ 4 A1SYINUNITALUNTT

M13197 8 LY MNSWULIAY Prim's algorithm

LYBINS n1suugin
Foruyemns FUEN 5.91
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