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Abstract 

In order to make competitive and successful products, companies need to know what 
consumers really want. They need detailed insights in the perceived product characteristics 
and their contribution to consumer liking. Traditionally, sensory information is collected by 
the R&D department and liking information by the market research department. These two 
disciplines use very different methodologies and subjects to obtain this information. For the 
sensory information, experts or trained panellists are used and for the acceptance data 
consumers from the target population are used. The sensory professional in R&D is employed 
by the food company, for the collection of consumer preferences companies will use their 
own market research department or rely on outside market research agencies. In recent years, 
there has been an increasing interest in obtaining both sensory and hedonic information from 
the target consumers. Market researchers have been doing this for many years using the JAR 
methodologies. But when consumers can answer JAR questions about sensory characteristics, 
they should also be able to rate the perceived and ideal intensities directly. The Ideal Profile 
(IP) method combines both JAR and classical profiling methodology: consumers are requested 
to rate the perceived and ideal intensities for the relevant product characteristics and to give 
acceptance ratings. The resulting data are used to compute the effect of the difference from 
ideal for each individual attribute on overall liking and to guide R&D in product optimisation.  

Keywords: profiling, consumer, product optimisation 
  
1. INTRODUCTION 
The success of a food product depends to a large extend on consumer liking: The higher the 
liking, the more successful the product. Most methodologies applied in product optimisation 
work from the implicit assumption of the existence of an “ideal” product. A key challenge in 
product development and optimisation is to modify and redefine the existing product closer to 
this ideal. A core assumption underlying this thinking is that consumer’s loss in liking ( ) of 
a product is a weighted linear combination of the absolute attribute level deviations from the 
ideal product. More formally this can be expressed as: 
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where is the consumer’s loss in liking for product p, is the relative importance of 
deviations on attribute j for consumer’s overall liking judgment, is the consumer 
perception of product p on attribute j, and is the ideal level of attribute j (averaged over all 
products of reference) that would generate maximum liking (Engel, Blackwell, & Miniard, 
1995). When all attributes have the ideal level, there is no loss in liking and liking is 
maximised: The larger the deviations from ideal, the higher the loss in liking and the lower 
the liking for that product.  

The classical sensory approach is to obtain a sensory profile of the different products from 
trained assessors, to obtain liking ratings from target consumers and to find out which sensory 
aspects drive liking through regression modelling (Lawless & Heymann, 1999; Stone & Sidel, 
2004; Meilgaard et al., 2006; Greenhoff & MacFie, 1999) market research has a different 
approach to this problem: Just-About-Right (JAR) scaling. Since market research has no 
access to trained assessors, they have to extract the necessary information directly from 
consumers (Epler et al., 1997; Popper et al, 2004; Popper & Kroll, 2005; ASTM E-18, 
Moskowitz et al., 2004). In JAR scaling, consumers give a liking rating for a specific product 
and rate it on a series of sensory attributes. In contrast to standard sensory profiling, they do 
not simply state their perceived sensory intensity but make an assessment of the difference 
between their perceived sensory intensity and their ideal intensity for that aspect. For each 
sensory attribute, they indicate whether the intensity is “just about right”, “too weak”, or “too 
strong”. From a psychological point of view, this is a complex task and the only output is the 
result of the mental arithmetic. This task could be made more explicit by asking the 
consumers to give both the perceived and ideal intensity instead of asking them the result of 
the subtraction. This is actually the procedure in Ideal Profiling (IP). Consumers rate the 
products on a set of relevant sensory attributes (both perceived and ideal intensity) and on 
hedonic aspects.  

Comparison of sensory profiles from consumers and experts show that the results do not 
differ (Moskowitz, 1996; Husson et al., 2001; Worch et al., 2009). The final 
recommendations for product improvement based on expert, consumer, or JAR profiles also 
suggest a high degree of convergent validity between the various methods in terms of the 
order of ideal points (van Trijp et al., 2007).  

A number of alternative profiling methods have been developed in the past years which allow 
the use of naïve consumers. Most are based on the assumption that consumers should not be 
asked attribute questions and use ranking procedures with free choice profiling (Delarue & 
Sieffermann, 2004) or use “Napping®” (Pagès, 2005).  

Since the results from these different methodologies lead to similar conclusions, the choice 
for one particular method can be made on practical grounds.   
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From a business point of view, presenting product developers with quantitative sensory and 
ideal profiles and information about the effect of deviations from ideal on liking is more 
efficient than showing them a product map or the results of a ranking. The IP method provides 
accurate sensory and ideal spider webs, drivers of liking and suggestions for optimisation, as 
will be shown in this paper with an example for eight different fruit yoghourts.   

2. MATERIALS AND METHOD 
2.1 Samples 
The following eight commercially available fruit yoghourts have been tasted: 

Raspberry/Peach Orange 
Fruit mix Mandarin 
Cherry/Orange Maracuja 
Mango Dades 

2.2 Consumers 
A total of 130 consumers participated in the test, 78 females and 52 males. They ranged in 
age between 19 and 65 years (median age 42 years). All users fruit yoghurt, 49% is heavy 
user (several times a week) and 51% light user (at least once every two weeks). They have 
been recruited by telephone from the OP&P consumer database.   

2.3 Questionnaire 
The questionnaire consisted of six acceptance questions including overall liking (rated on the 
9-point hedonic scale), buying intention (5-point scale) and 28 intensity questions (both 
perceived and ideal intensity has been asked on 100 mm line scales with anchors at 10% and 
90%.).  
 

Acceptance (9-point 
category scales) 

Intensity and ideal (100 mm line scales) 

appearance gloss fruity taste Thick in mouth 
odour colour intensity freshness fruit smooth in mouth 
taste amount fruit sweetness watery/thick 
mouth feel recogn. fruit sourness airy mouth feel 
aftertaste thick appearance. bitterness firmness fruit 
overall liking  odour intensity astringent amount fruit mf 
buying intention (5-p) fruity odour creamy taste aftertaste intensity 
 sweet odour mild taste aftertaste length  
 sour odour fresh taste  
 taste intensity off taste  

The questionnaire has been administered by computer (EyeQuestion software, 2005). 

2.4 Procedure 
The consumers were invited to the sensory facility (a sixteen booth tasting room) on two 
consecutive days for two 60-minute sessions. They were paid for their participation. On each 
day, they tasted four of the eight variants. The variants were presented one after another at 12 
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minute intervals, according to a balanced presentation design (MacFie et al., 1989). The 
participants received 125 gram of each variant in a plastic cup with plastic spoons. Between 
the presentations, they were advised to clean their palate using crackers and water.  

2.5 Statistical analysis 
The acceptance and intensity ratings for the different products were analysed by ANOVA 
(repeated measurements ANOVA, each subject has tasted all products) and LSD post hoc 
analysis. A significant product effect shows that the eight products are rated differently, the 
post hoc test shows which individual product differs from which other products. To see if 
there is an effect of gender, age class or cluster membership a factorial design with block-
treatment confounding (split-plot design) has been carried out. The consumer panel has also 
been segmented on the basis of their liking ratings (Clustering around latent variables, 
Vigneau et al., 2001). 

For the multivariate analysis of the intensity ratings, a principal component analysis (PCA) on 
the correlation matrix for product � panellist with varimax rotation has been carried out. 
Liking is regressed on the extracted principal components (this method is also called Principal 
Component Regression). All analyses have been carried out using Senstools.NET (beta 
version, OP&P product research, 2009). 

3. RESULTS 
3.1 Acceptance aspects 
Comparison of the overall liking ratings show that the eight variants differ significantly from 
each other (figure 1). Fruit mix and Cherry/Orange are liked most; Dades and Mango are 
liked least. There is no effect of user type (heavy or light users) or gender on overall liking 
but there is a significant effect of age class (consumers between 34-49 give higher ratings 
than the younger and older consumers, but there is no interaction with yoghourt). 
Furthermore, the consumers can be divided into two clusters of 85 and 45 consumers 
respectively with different liking patterns (figure 2).  
 

 
 
 
 
 
 
 

 
Figure 1: Overall liking for the different yoghurts and post hoc significances (LSD). The letters in a 

bar indicate from which other product this specific product differs significantly 
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Figure 2: Overall liking for Cluster 1 (n = 85) and 2 (n = 45). 

The two clusters differ mainly in their appreciation for the Dades yoghourt. Cluster 1 clearly 
dislikes Dades but Cluster 2 likes them. The clusters differ in usage frequency: Cluster 1 has 
more light users and Cluster 2 has more heavy users.   

Besides overall liking, participants rated several other aspects on liking. Table 1 shows the 
averaged acceptance ratings (9-point scales) and buying intention (5-point scale).  

Table 1: Average acceptance ratings and buying intention for the eight yoghourts 
 Rasp/ 

Peach 
Fruit 
mix

Cherry/ 
Orange 

Mango Orange Mandarin Maracuja Dades

appearance 6,7 6,5 7,0 6,7 6,6 7,1 6,5 5,6 
odour 6,6 6,6 6,7 6,4 6,8 7,1 6,4 5,9 
taste 7,1 7,2 7,0 6,1 7,0 6,6 6,9 5,2 
mouth feel 6,8 7,1 6,9 6,4 6,9 6,5 6,7 5,5 
aftertaste 6,6 6,9 6,7 6,0 6,6 6,2 6,6 5,3 
overall liking 6,7 7,1 6,9 5,9 6,7 6,4 6,7 5,4 
buying 3,7 3,9 3,7 3,0 3,7 3,3 3,6 2,6 

The eight yoghourts differ significantly from each other for every aspect.  

3.2 Sensory and ideal profiles 
The eight products differ significantly from each other at each aspect except sour odour. Table 
2 presents the ANOVA results (F-ratio’s and p-values). 

Table 2: Results of the ANOVA for the intensity attributes (model main effects for product and subject 
without interaction) 

 F-Ratios 
products 

p-values products F-Ratios 
subjects 

p-values 
subjects 

gloss 7.57 <.01 10.88 <.01 
colour int. 67.20 <.01 4.94 <.01 
amount fruit 22.99 <.01 5.03 <.01 
recogn. fruit 25.56 <.01 5.75 <.01 
thick app. 3.99 <.01 8.39 <.01 
odour int. 10.93 <.01 7.38 <.01 
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fruity odour 18.66 <.01 6.05 <.01 
sweet odour 3.76 <.01 9.59 <.01 
sour odour 1.02 0.42 10.40 <.01 
taste int. 14.45 <.01 7.62 <.01 
fruity taste 19.09 <.01 5.01 <.01 
freshness fruit 6.22 <.01 6.00 <.01 
sweetness 35.85 <.01 5.44 <.01 
sourness 12.03 <.01 6.51 <.01 
bitterness 11.05 <.01 8.64 <.01 
astringent 10.46 <.01 7.19 <.01 
creamy taste 9.31 <.01 9.21 <.01 
mild taste 3.93 <.01 6.88 <.01 
fresh taste 18.82 <.01 6.90 <.01 
off taste 5.32 <.01 8.70 <.01 
thick in mouth 2.24 0.03 8.85 <.01 
smooth in mouth 9.65 <.01 8.48 <.01 
watery/thick 2.14 0.04 6.40 <.01 
airy mouth feel 5.57 <.01 9.08 <.01 
firmness fruit 24.71 <.01 4.02 <.01 
amount fruit mf 11.77 <.01 6.35 <.01 
int. aftert. 7.16 <.01 7.22 <.01 
length aftert. 4.61 <.01 7.14 <.01 

 
 

 
Figure 3: Sensory profiles of the eight variants (n=130) 
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Figure 4: Ideal profiles of the eight variants (n=130) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Sensory and average ideal profiles of Fruit mix (liking 7.1) and Dates (liking 5.4)   n = 130. 
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Comparison of the sensory and ideal profiles of the most liked and least liked variant shows 
that they clearly differ in their deviation from ideal (figure 5). They both lack recognisable 
fruit, Fruit mix lacks more fruit than Dades, both lack fruity odour and taste, odour intensity 
and the fruit lacks freshness (more so for Dades). Fruit mix is ideal on the basic tastes, Dades 
clearly deviates from ideal on these aspects. Dades has too much off taste and it lacks 
mildness and freshness and the mouth feel lacks smoothness and airiness.  

4. DRIVERS OF LIKING 

First, a PCA is carried out to extract the underlying sensory dimensions (PCA on the product � 
consumer � attributes matrix with varimax rotation). The 28 sensory attributes can be 
summarised into the following eight underlying factors or dimensions (67% variance 
accounted for).   

Table 2:  Extracted factors 
F1 Fruity/fresh F3 Thickness F6 Smooth/mild 
fruity taste watery/thick smooth in mouth 
taste int. thick in mouth airy mouth feel 
freshness fruit thick app. mild taste 
firmness fruit creamy taste fresh taste 
sweetness F4 Odour aspects gloss 
F2 Fruit aspects fruity odour F7 Aftertaste 
amount fruit odour int. length aftert. 
recogn. fruit sweet odour int. aftert. 
amount fruit mf F5 Bitter/off taste F8 Sourness 
colour int. off taste sourness 
 bitterness sour odour 
 astringent  

 
Since the analysis has been carried out on the product � consumer matrix we can also estimate 
the amount of variance which is explained by differences between the products and which can 
be attributed to differences between consumers. Table 3 shows the ratio between the product 
and consumer variance for each dimension. 

Table 3: Variance ratio by dimension 
 Variance between  

products 
Variance between  

consumers 
Ratio

F1 Fruity/fresh 24.6 2.8 8.2 
F2 Fruit aspects 17.6 3.0 5.87 
F3 Thickness 5.7 4.3 1.32 
F4 Odour aspects 11.9 3.8 3.16 
F5 Bitter/off taste 7.4 4.7 1.55 
F6 Smooth/mild 4.5 4.3 1.05 
F7 Aftertaste 3.4 4.0 0.85 
F8 Sourness 6.9 4.3 1.59 

For most dimensions, the variance explained is mainly due to product differences and not to 
subject differences. 
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Regression of liking on the factor scores (with backward deletion) shows that liking can be 
explained by seven of the eight factors (multiple correlation coefficient 0,63). Figure 7 shows 
the standardised beta weights.  

Figure 6: Standardised regression weights (standardised beta) for the significant factors (blue bars 
contribute positively to liking and red bars negatively). 

 

 
Figure 7: Attribute beta weights (standardised). 
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To obtain the “attribute beta weights,” the factor loadings for each attribute within a factor 
have been multiplied with the standardised beta weight and the resulting values have been 
summed for each attribute. Figure 7 shows these values. 

The values indicate the relative contribution to overall liking for that specific attribute. Here, 
it appears that the “fresh” attributes have the largest positive contribution to overall liking. On 
the other side, astringent is equally important, but contributes strongly to disliking (strong 
negative contribution). In the final step, the deviations from ideal are weighted by these 
attribute betas and the impact on liking when the specific attribute would be ideal is 
computed.  

5. OPTIMISATION 
For each attribute, the relative effect on overall liking is computed provided that this attribute 
would be rated ideal (the assumption is that liking will be rated 9 on the 9-point scale when 
the product is ideal). 

The final result is presented as a fishbone plot in which the potential increase in overall liking 
and the deviations from ideal are shown. Only attributes which show a relative improvement 
of 2% or more are shown in the plot, the attributes are ordered according to the improvement 
(attributes on the right have the highest impact).   

Figure 8 shows the results for Fruit mix. The yellow bars show the potential  increase in liking 
if that attribute would be ideal (in percentages, left axis) and the red diamonds show the 
absolute deviations from ideal (right axis).  
 
 

 
 
 
 
 
 
 

Figure 8: Optimisation or fishbone plot for Fruit mix. 

Since Fruit mix already has a high liking rating (7.1) there is little room for improvement. 
Increasing the freshness and making the fruit more recognisable and increasing amount of 
fruit will increase liking (Note that the increase in liking is not directly related to the amount 
of change: for recognisable fruit, the deviation is larger than for freshness Fruit, but the 
possible gain in liking for freshness is higher than that for recognisable Fruit, not every 
deviation is equally important). 
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For the Dades variant more improvements are needed. As can be seen on the right side of the 
graph, increasing fresh and fruity taste and decreasing astringency have a large effect on 
liking. Increasing creamy and smooth mouth feel and decreasing bitterness and off taste also 
will improve liking.  
 
 
 
 
 
 
 
 
 

Figure 9: Optimisation or fishbone plot for Dades. 

6. DISCUSSION AND CONCLUSIONS 
Compared to the classical procedure (expert panel for the sensory profile and consumers for 
liking) the IP method is faster and more efficient because all information is obtained in one 
test. The final results are the fishbone plots which show for each attribute how much it 
deviates from ideal and the relative effect on liking when it would be made ideal. In contrast 
to expert panels, consumers do not use a specific language and cannot tell R&D which 
ingredient is missing. The final translation has to be made by the expert. For the translation of 
the results, a knowledgeable researcher is indispensible. Identical conclusions with respect to 
all methods of product improvement were reached by van Trijp et al. (2007): “…….the 
results therefore show that statistical criteria only are an inadequate basis to decide on 
product adjustment or not and that this criterion needs to be complemented by managerial 
judgment as to whether the deviation from ideal is large enough to justify product 
adjustment..” and with respect to JAR scaling by Popper (2004): “….Nevertheless, JAR scales 
in the hands of knowledgeable researchers and along with the appropriate analysis can do a 
just-about-right job ….”. 
Compared to the JAR procedure, flash profiling and napping, the IP method provides more 
detailed information. It shows not only how the different products are perceived (the sensory 
profiles), but also the ideal profiles and it shows estimates of the effect on overall liking when 
an attribute would become ideal. 
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APPENDIX 
The average intensity and ideal rating are shown in table 4 and 5 

Table 4: Average intensity ratings for the different products: 
 Raspberr

y/Peach 
Fruits Cherry/ 

Orange 
Mango Orange Mandarin Maracuja Dades 

gloss 61 64 61 63 64 62 63 58 
colour int. 42 35 62 44 36 40 38 49 
amount fruit 54 48 50 44 43 56 40 54 
recogn. fruit 43 44 47 40 42 57 34 39 
thick app. 58 57 57 60 59 60 59 62 
odour int. 48 51 52 46 52 56 46 45 
fruity odour 45 47 51 42 51 56 43 40 
sweet odour 45 46 44 40 44 45 42 42 
sour odour 40 40 42 41 40 42 41 39 
taste int. 56 63 61 53 57 54 62 55 
fruity taste 53 59 61 47 54 51 61 48 
freshness fruit 54 58 56 49 53 54 56 49 
sweetness 51 59 54 43 49 38 54 43 
sourness 40 38 38 43 42 51 38 41 
bitterness 26 23 27 30 27 30 27 35 
astringent 30 27 30 37 30 34 30 39 
creamy taste 52 54 49 50 54 47 55 47 
mild taste 51 52 50 47 52 48 53 48 
fresh taste 57 61 60 52 62 59 60 48 
off taste 36 39 40 40 35 38 38 45 
thick in mouth 52 54 52 53 54 55 55 56 
smooth in mouth 55 60 55 53 57 54 55 48 
watery/thick 53 53 52 55 54 52 55 56 
airy mouth feel 50 52 52 47 51 50 51 45 
firmness fruit 57 65 51 58 46 43 56 52 
amount fruit mf 50 53 49 42 42 49 41 50 
int. aftert. 50 56 54 48 51 52 57 53 
length aftert. 48 55 52 48 50 51 55 51 

 
Table 5: Average ideal ratings for the different products. 

 Raspber
ry/Peach 

Fruits Cherry/O
range 

Mango Orange Mandari
n

Maracuj
a

Dades 

ID gloss 61 61 61 61 62 62 62 60 
ID colour 48 41 59 45 43 44 42 47 
ID amount fruit app. 64 64 63 61 61 64 60 62 
ID recogn fruit 60 61 61 59 60 64 57 58 
ID thick app 61 60 61 60 61 61 60 60 
ID odour int 59 58 59 56 60 61 56 57 
ID fruity odour 60 61 61 59 61 63 58 57 
ID sweet odour 49 50 49 49 49 49 49 50 
ID sour odour 38 39 40 37 39 39 37 37 
ID taste 62 64 64 59 62 61 63 58 
ID fruity taste 64 65 65 62 63 63 64 60 
ID freshness fruit 65 67 66 64 64 65 65 61 
ID sweet taste 51 54 53 50 52 50 53 50 
ID sour taste 38 39 39 38 39 42 39 37 
ID bitterness 25 24 25 26 25 26 25 27 
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ID astringent 26 25 26 28 26 28 25 29 
ID creamy taste 62 62 60 62 62 61 62 61 
ID mild taste 56 56 56 53 57 55 56 55 
ID fresh taste 63 66 64 62 66 65 65 61 
ID off taste 32 34 36 33 32 32 33 34 
ID thick mf 59 59 58 58 58 59 59 58 
ID smooth mf 59 61 59 59 61 60 59 59 
ID watery/thick 58 58 57 58 59 59 58 58 
ID airy mf 54 54 54 53 55 53 54 53 
ID firmness fruit 63 67 61 62 59 57 61 58 
ID amount fruit mf 63 65 64 62 62 64 62 60 
ID int aftert. 53 55 54 51 53 53 54 52 
ID aftert 51 53 52 50 52 51 52 51 

 


