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Abstract-We take meals every day and our meal
tendencies, intentions or likings differ depending on
individuals or households. Here it is considered that
human meal tendencies are broadly divided into a
convenience-oriented meal tendency, a health-oriented
meal tendency and an earnest-oriented meal tendency
and methods are studied to evaluate our meal intentions
or likingsto menus on home dining tables.

First, we consider a method to investigate how much
individuals  prefer  convenience-oriented  menus,
health-oriented menus and ear nest-oriented menus using
the method of paired comparisons and the units of the
scales obtained are the standard deviations of the
standard normal distribution.

Next using use the method to give human meal Kansei
with respect to menus so that the units of the scales for
Kansa are the standard deviations of the standard
normal distribution, which is already proposed, the
evaluation of human meal Kansel with respect to menus
on home dining tables and the evaluation of human meal
intentions of individuals by the method discussing here
are combined into a method to evaluate how much
individuals like each menu. The evaluation of human
likes obtained in this manner might be considered useful
for food development or meal marketing.

Here the method to evaluate human preference to
menus on home dining tables is described and numerical
resultsare shown.

. Introduction

Kansei means human feelings about various kinds of
things. Here human meal Kansel is studied considering that
human mea tendency is broadly divided into a
convenience-oriented meal tendency, a health-oriented meal
tendency and an earnest-oriented mea tendency. An
experiment on human meal Kansel is conducted about many
usua menus on home dining tables in Japan to obtain Kansei
evaluation data on menus and a method for evaluating human
meal Kansel is proposed to investigate human meal
tendencies.

Here evaluation of human meal tendencies is studied
investigating how much we prefer convenience-oriented
food, health-oriented food and earnest-oriented food
conducting an experiment on Kansel evaluation by using
the method of paired comparisons. A method has been
aready proposed to evaluate human meal Kansel to menus
on home dining tables [1] based upon the data obtained from
an experiment on Kansei evaluation. In the method the scales
are obtained about how much we feel that a menu is
convenience-oriented one, health-oriented one and

earnest-oriented one respectively and the units of the scales
for Kansei to menus on home dining tables are the standard
deviations of the standard normal distribution. It is here
considered to combine the method to evaluate human meal
Kansel to menus on home dining tables, which is aready
proposed, and the method to evaluate human meal intensions,
which is to be studied here, into a method to evaluate how
much individuals like each menu. To do this in the method
discussing here the units of the scales for human meal
intentions are made the standard deviations of the standard
normal distribution.

Here the method to evaluate individuals' meal intentionsis
described and it is studied how to combine this with the
method to evaluate human mea Kansei to menus to home
dining tables into a method to evaluate individuals' likes to
menus.

Evaluation of Meal Intentions

A  Experiment

An experiment by paired comparisons was conducted to
obtain the data on individuas' meal intensions. In this case
there are three stimuli, a convenience-oriented meal intention,
a hedth-oriented meal intention and an earnest-oriented
comparison. In the experiment subjects are asked which you
have a convenience-oriented intention or a health-oriented
intention, a hedth-oriented intention or an earnest-oriented
intention and an earnest-oriented intention or a
convenience-oriented intention, and how much we have the
that intention. For the comparison of A and B subject choose
an answer for the following 7 answers: “I like A much more

than B”, “ | like A more than B”, “ | like A alittle more than
B”,“ I like A and B equally”, “ | like B alittle more than A",
“ | like B more than A", “ | like B much more than A. In

order to evaluate human meal intentions the values for A and
B are given to each answer using order statistics [2] as shown
in Table 1. Order statistics are given from the standard
normal distribution

Table 1 Values for answers

Answers A B
| like A much more than B 1.35| -1.35
| like A morethan B 0.76 | -0.76
| likeA alittlemorethanB | 0.35| 0.35
| like A and B equally 0.00 | 0.00
| like B alitttemorethanA | -0.35 | 0.35
| like B morethan A -0.76 | 0.76
| like B much morethanA | -1.35 | 1.35




B Numerical Results

Suppose a subject answer “| like health-oriented food much
more than convenience-oriented food, | like health-oriented
food a little more than earnest-oriented food and | like
earnest-food and convenience-oriented food equally”. In this
case hisher convenience-oriented mea intention,
health-oriented meal intention and earnest-oriented meal
intention are evaluated to be -0.675 0.850 and -0.175
respectively as shown in Table 2. Total of the scales for the
three meal intentions always becomes 0.

Table 2 Cadlculation of meal intentions

Meal intention C H E | Average
Convenience -1.35| 0.00 -0.675
Hedlth 1.35 0.35 0.850
Earnest 0.00 | -0.35 -0.175
Total 0.000

As examples of calculation of the scales for the three meal
intentions Tables 3,4, , 9 show the scales for the
convenience-oriented mea intention, the hedth-oriented
meal intention and the earnest-oriented meal intention of
subjects No.1, No.2, , NO.7 respectively.

Table 3 Scalesfor meal intentions of subject No.1

Meal intention C H E | Average
Convenience -0.27 | -0.57 -0.42
Health 0.27 -0.57 -0.15
Earnest 0.57 | 057 0.57
Total 0.000

Table 4 Scales for meal intentions of subject No2

Meal intention C H E | Average
Convenience 0.27 | 0.27 0.27
Health -0.27 0.27 0.00
Earnest -0.27 | -0.27 -0.27
Total 0.000

Table 5 Scales for meal intentions of subject No.3

Meal intention C H E | Average
Convenience -0.27 | -0.27 -0.27
Hedlth 0.27 0.27 0.27
Earnest 0.27 | -0.27 0.00
Total 0.000

Table 6 Scales for meal intentions of subject No.4

Meal intention C H E | Average
Convenience 0.57 | -0.27 0.15
Hedlth -0.57 0.00 -0.29
Earnest 0.27 | 0.00 0.14
Total 0.000

Table 7 Scales for meal intentions of subject No.5

Meal intention C H E | Average
Convenience 0.00 | 0.27 0.14
Health 0.00 0.00 0.00
Earnest -0.27 | 0.00 -0.14
Tota 0.000

Table 8 Scales for meal intentions of subject No.6

Meal intention C H E | Average
Convenience -0.27 | -0.27 -0.27
Health 0.27 0.27 0.27
Earnest 0.27 | -0.27 0.00
Total 0.000

Table 9 Scales for meal intentions of subject No.7

Meal intention C H E | Average
Convenience -0.27 | -0.27 -0.27
Health 0.27 -0.27 0.00
Earnest 0.27| 0.27 0.27
Tota 0.000

Evaluation of Meal Likings
A Definition of Scales

The scales of mea likings of subject | are defined as
follows. Let 1C;, IH; and IE; be the scales for the

convenience-oriented meal intention, the heath-oriented
meal intention and the earnest-oriented meal intention

respectively and FC;, FH, and FE; be the scales for

the convenience-oriented feeling, the health-oriented feeling
and the earnest-oriented feeling to menu i . Then the scales
for the meal likings of subject j to menu | aregivenby

L, =1C,xFC +IH; xFC +IE xFE . (1)
Here (1) is used to evaluate human meal intentions.

B Numerical Results

Using (1) the scale of the liking for each individual to a
menu can be calculated. The scales for the likings to 38
menus for subjects No.1, No.2, , No.7 are shown in
Tables 10,11, , 16 respectively. In those Tables first the
scales for the convenience-oriented meal intention (IC), the
health-oriented meal intention (IH) and the earnest-oriented
meal intention (IE) of the subject are shown and next the
scales for human convenience-oriented feeling (FC), human
health-oriented feeling (FH) and human earnest-oriented
feeling (FE) and the subject’s liking to the menus are shown.
In the tables the menus are listed according to the values of
the scales for likings.



Table 10 Likings of menus for subject No.1 Table 11 Likings of menus for subject No.2

Subject C H E Subject C H E
No.1 -042 | -015| 057 No.2 0.27| 000]| -0.27
Menu C H E L Menu C H E L

Gratin -035| -002| 045| 041 Laver 061| 025| -075| 037
Western omelet -0.37| 006| 040| 037 Vegetablesonly | 047 | 047| -087| 036
Cooked rice and Green fruit 049| 035| -075| 0.34
red beans 049 026| 036) 037 Corned-beef 060| -008] -050] 030
Meuniere of fish -042| 022| 030 031 Toast 058 | -006| -050| 029
Stew -032| 011| 034| 031 Milk Soybean
Steak -0.18 | -0.01| 033| 027 milk Processed
Boiled meat and milk 028 | 055| -073| 027
‘é?slgqet;t(’)'? S 05| 041 022) 0% Rice ball 048| 009| -045| 025
soy 036! 023! o23| o025 Boiledfishpaste | 044 | 0.10| -047| 0.25
Y ogurt 039| 043| o070| 017 Bacon 052, -010} 041} 0.25
Mixed Rice 020 020] 013 013 Stick salad 031] 039| -058| 024
Pizza 002| -021]| 017] o012 if’"vzrdal”ii”r%s of
Fried Cutlet -0.09| 0.09| 0.09 0.08 vegetables 0.25 035! -047! 019
Curry rice -0.08| 0.12 0.09 0.07 Chow mein 041! -008!| -0.26 0.18
Seefood friedin a Marine algae
hot pan -012| 013]| 0.03| 0.05 salad 020! 038! -045| 0.18
Spaghetti 006| 001| 004 000 Vegetables fried
Slicesof seafood | -0.06 | 0.21| -0.01| -0.01 in apot pan 030| 020| -036| 0.18
Beef fried in oil -0.03 | -0.05| -0.08| -0.03 Hamburger 045| -033| -014| 0.16
Fried rice 007| 012 -006] -0.08 Kinds of bean
Sandwiches 012| 004] -011] -012 curd 0l6 041 -043. 0.6
Mixed salad 007] 044] -022] 016 Miso soup 004, 030 021 007
Miso soup 0.04| 030| -021| -018 Sandwiches 012, 0431 0L DO
Hamburger 045 | 033 014 022 Fr!ed rice 007| 012| -006| 004
Chow mein 041 -008| -026] -0.31 Mixedsaad | -007| OAM| 022] 004
Vegetables fried in Beef fried in ail -0.03| -0.05| -0.08 0.01
apot pan 030| 020| -0.36| -0.36 Spagheti 006| 001| 004| 001
Kindsof beancurd | 016 | 04| -043| -0.37 Slices of sea
Marinealgaesalad | 0.20 | 0.38| -045| -0.40 fs‘g’:, odfredin 006 021} 001 001
ﬁﬁjﬁ‘i gfs vnggﬁ;ﬁri 025| 035| -047| -043 ahot pan 0l2] o0ls] 003 0.04
Bacon 052 | 010 041l 04 Pizza _ 002| -021| 017| -0.04
Rice ball 048 | 009 | -045| -047 Cgrry rice -0.08 0.12 0.09 | -0.05
Boiled fishpaste | 0.44| 010| -047| -0.47 Er'eirfmlet 'g'gg 8'22 8'33 '8‘82
Toast 058 | 006 050 -0.52 Nies ice 020 020] 013 -0.09
Stick salad 0.31 0.39 -0.58 -0.52 Steak -0.18 -0.01 0.33 -0.14
Corned-beef 0.60 | -0.08| -050| -0.53 Fish broiled with
Milk Soybean soy -036| 023| 023| -016
milk Processed Stew -032| 011| 034| -018
milk 028| 055| -073 | -0.62 Meuniereof fish | -042| 0.22| 030| -0.19
Green fruit 049| 035| -0.75| -0.69 Westernomelet | -0.37 | 006| 040 -0.21
Laver 061] 025| -0.75| -0.72 Gratin -035| -002| 045| -0.22
Vegetables only 047| 047| -0.87| -0.76 Cooked rice and

red beans -049| 026| 036]| -0.23




Table 12 Likings of menus for subject No.3

Table 13 Likings of menus for subject No.4

Subject C H E
No.4 0.15 -0.29 0.14
Menu C H E L

Hamburger 045 -033 -0.14 0.14
Yogurt 0.39 0.43 0.70 0.09
Pizza 0.02 -0.21 0.17, 0.08
Chow mein 041 -0.08 -0.26 0.05
Bacon 0.52 -0.10 -0.41 0.05
Corned-beef 0.60 -0.08 -0.50 0.04
Toast 0.58 -0.060 -0.50 0.04
Steak -0.18) -0.01 0.33 0.02
Gratin -0.35 -0.02 0.45 0.01
Spaghetti 0.06 0.01] 0.04 0.01
Beef fried in oil -0.03 -0.05 -0.08 0.00
Rice ball 0.48 0.09 -0.45 -0.01
Sandwiches 0.12 0.04 -011 -0.01
\Western omelet -0.37 0.06 0.40 -0.02
Boiled fish paste 0.44 0.10 -0.47, -0.02
Fried rice 0.07, 0.120 -0.06 -0.03
Curry rice -0.08 0.12 0.09 -0.03
Fried Cutlet -0.09 0.09 0.09 -0.03
Stew -0.32 0.11 0.34 -0.03
See food fried in 4

hot pan -0.12 0.13 0.03 -0.05
Vegetables fried in

a hot pan 0.30 0.20 -0.36 -0.06
Mixed Rice -0.20 0.20 0.13 -0.07
Slices of seafood -0.06 0.21) -0.01 -0.07
Meuniere of fish -0.42 0.22 0.30 -0.08
Laver 0.61 0.25 -0.75 -0.08
Fish broiled with

soy -0.36 0.23 0.23 -0.09
Cooked rice and

red beans -0.49 0.26 0.360 -0.10
Miso soup 0.04 030 -0.21 -0.10
Salad using

several kinds of

vegetables 0.25 0.35 -0.47 -0.12
Green fruit 0.49 0.35 -0.75 -0.12
Marine algae

salad 0.20 0.38 -0.45 -0.13
Stick salad 0.31 0.39 -0.58 -0.14
Kinds of bean

curd 0.16 040 -0.43 -0.14
Mixed salad -0.07 044 -0.22 -0.16
Boiled meat and

vegetables -0.50 0.41] 0.22 -0.16
Vegetables only 0.47 047, -0.87] -0.17
Milk Soybean

milk Processed

milk 0.28 0.55 -0.73 -0.21

Subject C H E
No.3 -0.27 0.27 0.00
Menu C H E L

Boiled meat and

vegetables -0.50 0.41] 0.22 0.25
Cooked rice and

red beans -0.49 0.26 0.36 0.20
Meuniere of fish -0.42 0.22 0.300 0.17
Fish broiled with

soy -0.36 0.23 0.23 0.16
Mixed salad -0.07 044 -0.220 0.14
\Western omelet -0.37 0.06 040 0.12
Stew -0.32 0.11] 034 0.12
Mixed Rice -0.20 0.20 0.13 011
Gratin -0.35 -0.02 045 0.09
See food fried in @

hot pan -0.12 0.13 0.03 0.07
Slices of seafood -0.06| 0.21 -0.01 0.07
Kinds of bean

curd 0.16 040 -0.43 0.07
Milk Soybean

milk Processed

milk 0.28 055 -0.73] 0.07
Miso soup 0.04 0.3 -021 0.07
Curry rice -0.08 0.12 0.09 0.05
Fried Cutlet -0.09 0.09 0.09 0.05
Steak -0.18| -0.01 0.33 0.05
Marine algae

salad 0.20 0.38§ -0.45 0.05
Salad using

several kinds of

vegetables 0.25 035 -047 0.03
Stick salad 0.31 039 -0.58 0.02
Fried rice 0.07] 0.12 -0.06 0.01
Yogurt 0.39 0.43 0.70 0.01
Vegetables only 0.47 0.47, -0.87, 0.00
Beef fried in oil -0.03 -0.05 -0.08 -0.01
Spaghetti 0.06 0.01 0.04f -0.01
Sandwiches 0.12 0.04 -0.11 -0.02
Vegetables fried in

a hot pan 0.30 0.20 -0.36 -0.03
Green fruit 0.49 0.35 -0.75 -0.04
Pizza 0.02 -0.21 0.17, -0.06
Boiled fish paste 0.44 0.10 -0.47, -0.09
Laver 0.61] 0.25 -0.75 -0.10
Rice ball 0.48 0.09 -045 -0.11
Chow mein 0.41] -0.08 -0.26 -0.13
Toast 058 -0.06 -0.50 -0.17
Bacon 052 -010 -041 -0.17
Corned-beef 060 -0.08 -050 -0.18
Hamburger 045 -033 -0.14 -0.21




Table 14 Likings of menus for subject No.5

Table 15 Likings of menus for subject No.6

Subject C H E
No.5 0.14 0.00 -0.14
Menu C H E L

Laver 0.61 025 -0.75 0.37
Vegetables only 0.47 047, -0.87 0.36
Green fruit 0.49 035 -0.75 0.34
Corned-beef 060 -0.08 -050 0.30
Toast 058 -0.06 -050 0.29
Milk Soybean

milk  Processed

milk 0.28 055 -0.73 0.27
Rice ball 0.48 009 -045 0.25
Boiled fish paste 0.44] 0.10 -047 0.25
Bacon 052 -010 -041 0.25
Stick sdlad 0.31 039 -058 0.24
Salad using

several kinds of

vegetables 0.25 035 -047 019
Chow mein 041 -0.08 -0.26 0.18
Marine algee

salad 0.20 038 -045 0.18
Vegetables fried in

a hot pan 0.30 020 -0.36 0.18
Hamburger 045 -033 -0.14 0.16
Kinds of bean

curd 0.16 040 -043 0.16
Miso soup 0.04 030 -0.21 0.07
Sandwiches 0.12 0.04 -011 0.06
Fried rice 0.07 0121 -0.06 0.04
Mixed salad -0.07 044 -022 0.04
Beef fried in oil -0.03 -0.05 -0.08 0.01
Spaghetti 0.06 0.01 0.04 0.01
Slices of seafood -0.06i 021 -0.01 -0.01
See food fried in g

hot pan -0.12 0.13 0.03 -0.04
Pizza 0.02 -0.21 0.17] -0.04]
Curry rice -0.08| 0.12 0.09 -0.05
Fried Cutlet -0.09 0.09 0.09 -0.05
Yogurt 0.39 0.43 0.70 -0.08
Mixed Rice -0.20 0.20 0.13 -0.09
Steak -0.18 -0.01 0.33 -0.14]
Fish broiled with

soy -0.36 0.23 0.23 -0.16
Stew -0.32 0.11 0.34 -0.18
Meuniere of fish -0.42 0.22 0.30 -0.19
Boiled meat and

vegetables -0.50 0.41] 0.22 -0.19
Western omelet -0.37 0.06 040 -0.21
Gratin -0.35 -0.02 045 -0.22
Cooked rice and

red beans -0.49 0.26 0.36 -0.23

Subject C H E
No.6 -0.27 0.27 0.00
Menu C H E L

Boiled meat and

vegetables -0.50 0.41] 0.22 0.25
Cooked rice and

red beans -0.49 0.26 0.36 0.20
Meuniere of fish -0.42 0.22 0.300 0.17
Fish broiled with

soy -0.36] 0.23 0.23 0.16
Mixed salad -0.07 044 -022 0.14
Western omelet -0.37 0.06 040 0.12
Stew -0.32 0.11] 0.34 0.12
Mixed Rice -0.20 0.20 0.13 011
Gratin -0.35 -0.02 0.45 0.09
See food fried in a

hot pan -0.12 0.13 0.03 0.07
Slices of seafood -0.06 021 -0.01 0.07
Kinds of bean

curd 0.16 040 -043 0.07
Milk Soybean

milk  Processed

milk 0.28 055 -0.73 0.07
Miso soup 0.04 030 -0.21 0.07
Curry rice -0.08| 0.12 0.09 0.05
Fried Cutlet -0.09 0.09 0.09 0.05
Steak -0.18 -0.01 0.33 0.05
Marine algae

salad 0.20 038 -0.45 0.05
Salad using

several kinds of

vegetables 0.25 035 -047, 0.03
Stick salad 0.31 039 -0.58 0.02
Fried rice 0.07, 012 -0.06 0.01
Yogurt 0.39 0.43 0.700 0.01
Vegetables only 0.47 047, -0.87 0.00
Beef fried in ail -0.03 -0.05 -0.08 -0.01
Spaghetti 0.06) 0.01 0.04 -0.01
Sandwiches 0.12 0.04 -0.11 -0.02
Vegetables fried in

ahot pan 0.30 020 -0.36 -0.03
Green fruit 0.49 035 -0.75 -0.04
Pizza 0.02 -0.21 0.17] -0.06
Boiled fish paste 0.44 0.10 -0.47 -0.09
Laver 0.61] 025 -0.75 -0.10
Rice ball 0.48 009 -045 -0.11
Chow mein 041 -0.08 -0.26] -0.13
Toast 058 -0.06 -050 -0.17
Bacon 052 -010 -0.41 -0.17
Corned-beef 060 -0.08 -050 -0.18
Hamburger 045 -0.33 -0.14 -0.21




Table 16 Likings of menus for subject No.7

Subject C H E
No.7 -0.27 0.00 0.27]
Menu C H E L

Cooked rice and

red beans -0.49 0.26 0.36 0.23
Gratin -0.35 -0.02 045 0.22
\Western omelet -0.37 0.06 040 0.21
Meuniere of fish -0.42 0.22 0.30 0.19
Boiled meat and

vegetables -0.50 0.41] 0.22 0.19
Stew -0.32 0.11] 0.34 0.18
Fish broiled with

soy -0.36 0.23 0.23] 0.16
Steak -0.18| -0.01 0.33 0.14
Mixed Rice -0.20 0.20 0.13 0.09
Yogurt 0.39 0.43 0.70 0.08
Curry rice -0.08 0.12 0.09 0.05
Fried Cutlet -0.09 0.09 0.09 0.05
See food fried in &

hot pan -0.12 0.13 0.03 0.04
Pizza 0.02 -0.21 0.17, 0.04
Slices of seafood -0.06| 0.21 -0.01 0.01
Beef fried in oil -0.03 -0.05 -0.08 -0.01
Spaghetti 0.06 0.01] 0.04 -0.01
Friedrice 0.07, 0.12| -0.06| -0.04
Mixed salad -0.07 044 -0.22 -0.04
Sandwiches 0.12 0.04 -0.11 -0.06
Miso soup 0.04 030 -0.21 -0.07
Hamburger 045 -033 -0.14 -0.16
Kinds of bean

curd 0.16 040 -0.43 -0.16
Chow mein 041 -0.08 -0.26 -0.18
Marine algee

salad 0.20 0.38) -0.45 -0.18
Vegetables fried

ina hot pan 0.30 0.20 -0.36 -0.18
Salad using

several kinds of

vegetables 0.25 0.35 -0.47 -0.19
Stick salad 0.31 0.390 -0.58 -0.24
Rice ball 0.48 0.09 -045 -0.25
Boiled fish paste 0.44 0.10 -0.47] -0.25
Bacon 052 -010 -0.41 -0.25
Milk Soybean

milk Processed

milk 0.28 0.55 -0.73 -0.27
Toast 0.58 -0.06 -0.5 -0.29
Corned-beef 0.60 -0.08 -05 -0.3
Green fruit 0.49 0.35 -0.75 -0.33
Vegetables only 0.47 047, -0.87, -0.36
Laver 0.61 0.25 -0.75 -0.37

Fina Remarks

In this paper we were concerned with human meal Kansei
considering that human meal tendencies are broadly divided
into a convenience-oriented meal tendency, a health-oriented
meal tendency and an earnest-oriented meal tendency and a
method was discussed to evaluate our convenience-oriented
meal  likings, health-oriented mea likings and
earnest-oriented meal likings to menus on home dining
tables.

First, a method was considered to evaluate our
convenience-oriented mea intention, health-oriented mesal
intention and earnest-oriented meal intention and combining
this method with the method to evaluate the three kinds of
human meal feelings to menus on home dining tables, that is
human convenience-oriented feeling. human health-oriented
feeling and human earnest-oriented feeling to menus on
home dining tables a method was studied to evaluate our
convenience-oriented meal likings, heath-oriented meal
likings and earnest-oriented meal likings to menus on home
dining tables.

The method discussed here might be useful to know our
meal tendencies and able to apply to food stuffs devel opment,
production or marketing.
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