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The Goal of Sensory and Consumer Studies

• Analytical methods

• 10 to 15 Trained panelists

• Attributes of products

• Describe products on the basis of taste, smell or feel.

• Affective methods

• 100 to 150 consumers

• How much do you like this product?

Improve products

Make/target a new product for a population segment

Sensory Panels Consumer Studies
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L-shaped Data in Consumer Preference Analysis 
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Application to Real Data: Perfume Study

 Data description
• 12 perfumes (products).

• 12 descriptive evaluations (attributes) grade: 0 to 10

• 12 trained panelists.

• All panelists evaluated all the perfumes 2 times.

• 103 consumers grading their liking of the perfumes.
These data were collected by Melanie Cousin, Maelle Penven, Mathilde Philippe, 

and Marie Toularhoat as part of a large master’s degree project.

Relating customer preference to the 
attributes of perfumes

 Issues that we would like to discuss
• How to assess the overall quality of sensory data?

• How to detect the sensory differences and similarities between products?

• How to approach textual data when products are described by comments?

• How to approach hedonic (liking) data?
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Commonly Used Statistical Tools

Product characteristics, i.e. 

sensory evaluations
Consumer preferences

Sensory attributes + other

P
ro

d
u

c
t

P
ro

d
u

c
t

Consumer

PLS

MFA

• Mixed ANOVA model

• Principal component analysis (PCA)

• K means cluster

• Multiple factor analysis (MFA)

• Partial least squares (PLS)

• Text explorer

• Multiple correspondence analysis (MCA)

Consumer

Consumer attributes



Copyr i g ht  © 2012,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

Issues that we would like to discuss

 How to assess the overall quality of sensory data?

• Mixed ANOVA model for attributes

• ANOVA and MFA for panelists

 How to detect the sensory differences and similarities 

between products?

 How to approach textual data when products are 

described by comments?

 How to approach hedonic data?
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Overview of the Perfume Data 

(Data from Sensory Panel)

Sensory profiles and evaluations 

of panelists on the perfumes
Perfumes are rated by panelist 

with several lists of attributes

Summarized table 
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Mixed Model (ANOVA) : The Importance of 

Sensory Attributes 

Yijs ~ μ+αi + βj + γs + αβij + αγis + βγjs + εijs

• The panel discriminates between 

the products for all attributes.

• Attribute Marine is insignificant.

• The panel is repeatable from one 

section to the other for all 

attributes, except for Floral and 

Marine (Product*Section).



Copyr i g ht  © 2012,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

ANOVA Model and Graph Builder : The 

Performance of Panelists

Yis ~ μ + αi + γs + εis

Both ANOVA and the profile plot indicate that all panelists have well discriminated the 

perfumes except for panelist NMA. 
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Multiple Factor Analysis (MFA): Agreement Between Panelists

• An agreement exists between panelists on attributes such as Greedy and Fruity, but not on attribute Oriental.

• Wrapping on the one side, and Floral on the other side suggests that an agreement exists between panelists.
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Issues that we would like to discuss

 How to assess the overall quality of sensory data?

 How to detect the sensory differences and similarities 

between products?

• PCA

• K means cluster

 How to approach textual data when products are 

described by comments?

 How to approach hedonic data?
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PCA and K Means Cluster: Sensory Profile for 

Each Product

• The first dimension opposes perfume such as Pleasure to perfumes such as Angel. 

• The first dimension opposes attributes such as Floral, Citrus, Green and Fruity to attributes such as 

Oriental, Heady, Spicy and Wrapping.

• Angel has been perceived as Greedy, Heady, to a lesser degree as Spicy.

• Pleasure has been perceived as Floral, Fruity and it has not been perceived as Wrapping nor as Heady. 

PCA map: relations between perfumes and attributes K Means cluster: 4 clusters of perfumes are identified 
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Issues that we would like to discuss

 How to assess the overall quality of sensory data?

 How to detect the sensory differences and 

similarities between products?

 How to approach textual data when products are 

described by comments?
• Text explorer

• MCA
• Hierarchical cluster

 How to approach hedonic data?
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Overview of the Perfume Data 

(Data from Consumer Study)

Consumers’ liking 

on the perfumes

Consumer comments 

about the perfumes
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Text Explorer: When Products are 

Depicted by Comments

Comments such as “flowery”, “fresh” and “flowery” are associated with perfume J'adore ET and Coco Mademoiselle, 

whereas comments such as “soap”, “strong” and “spicy” are associated with perfume Shalimar and Chanel N5.

Topic analysis based on comments in Text Explorer identifies 2 clusters of perfumes.
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Issues that we would like to discuss

 How to assess the overall quality of sensory data?

 How to detect the sensory differences and similarities 

between products?

 How to approach textual data when products are 

described by comments?
 How to approach hedonic data?

• PCA

• K means cluster
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PCA and K Means Cluster: Identify the Best 

Product with Hedonic Data

• One the first dimension, perfume J'adore EP and J'adore ET are preferred by the 

majority of the consumers.

• Customers who prefer perfumes such as Shalimar and Chanel N5, by opposition to 

consumers who prefer perfumes such as Pleasures and J'adore ET.

PCA map: relation between perfumes and consumers K Means cluster: 2 clusters of perfumes are chosen 
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These data were collected by Melanie Cousin, Maelle Penven, Mathilde Philippe, and Marie Toularhoat as part of a large master’s 

degree project.

Relating customer preference to 
the attributes of perfumes
• PLS

• MFA
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Combine Sensory and Consumer Data Together

Sensory Consumer preferences Consumer attributes
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PLS and MFA: Link between Sensory Profiles, 

Products and Consumers’ Preference

Consumer age gradient
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PLS and MFA: Link between Sensory Profiles, 

Products and Consumers’ Preference

MFA shows that sensory profiles can be used to explain consumer preferences. J'adore ET and 

L'instant are the most common products to the two groups, whereas Lolita Lempicka and Pleasures

are less common to the two groups.
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Conclusions

 Support all standard methods. 

 The most appropriate methods are related to each other.

 PLS and MFA are very efficient.

 An automatic way to do MFA and L-PLS is on the way.
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Thank you for your attention

Jianfeng.Ding@jmp.com


