Sorted napping data analysis associating HMFA and PCA
Data come from a sorted napping. Panelists have grouped on a tablecloth smoothies according to their resemblances and characterized them by words.

For each panelist we have 3 figures: two for the coordinates of each product on the tablecloth and one for the words they have associated with. 

The products are eight smoothies from 4 brands: Carrefour, Casino, Immedia, Innocent. For each brand, two products having different tastes are tested: Pineapple, Banana and Coconut (ABC); Strawberry, Raspberry and Blueberry (FFM); Strawberry and Banana (FB); Mango and Passion fruit (MP).

Three sessions are performed: 

-1: panelists didn’t know anything about the products

-2: they knew the brand

-3: they knew the brand and the composition. 

To characterize the resemblances between the products and to analyze the different between each session we use HMFA. A first level with the panelists is set to give the same importance in the construction of the principal components to each of them. Then, another level of equilibrium is set, with the sessions.

The HMFA is done without standardization, since it’s mandatory not to attach the same importance to each variable.
I

-
HMFA
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The plan (which retrieves 62,47 % of total inertia) is separated in 4 parts: one for each flavor.

The first axis separates the smoothie with banana favor from those which don’t have it while the second one separates the smoothie with strawberry flavor from the others.
There are differences of judgment between the three sessions.

The third session tends to better separate the products than two first sessions, along both axis 1 and 2, as its partial points are directed to the extremities.  

II

-
PMFA

We will compare the representation of a specific panelist’s tablecloth with the mean representation.
	Panelist
	RV coeff

	Y1
	0.5403400

	Y2
	0.2746136

	Y3
	0.5686878

	Y4
	0.2322126

	Y5
	0.6768238


As an example, we work with 5 panelists only:

So the panelist 5 (resp. 4) is, among these, the closest (resp. most far) to the mean representation as we see on these graphs (the mean representation is in black, the individual representation being in green).
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 Graph 5 – Representation for Panelist 5
                  Graph 6 – Representation of Panelist 4

III

-
Principal Components Analysis with supplementary data

To sharpen the HMFA axes’ interpretation and so the relative position and the gathering of the products on the average tablecloth, we consider other descriptors:

- Marks given by 24 panelists about 9 sensorial descriptors

- Words associated with the products during the categorized napping

We perform a PCA without standardization of the two first HMFA axes and project the descriptors as supplementary variables.
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PCA with the marks as supplementary variables

A product having great coordinates along the first axis (resp. second) has thus a solid consistency and is not acidic (resp. a low taste). 

· PCA with the words as supplementary variables


We obtain the confirmation that the smoothies are gathered because of their flavor. Indeed the most frequent words are relative to a flavor (banana, pineapple…).

We notice that words relative to the smoothies’ texture are also important to place them on the tablecloth.

IV

-
CONCLUSION 

The HMFA allows to give the same importance to each session, even if they don’t have the same protocol, and thus to compare them.

The PMFA allows comparing immediately one panelist responses to the average.

PCAs associated with various supplementary variables help to interpret the HMFA axes.

Graph 7 – Representation of the sensorial descriptors as supplementary variables








Graph 10 – Representation of the words as supplementary variables








Graph 2 – Superimposed representation of the partial clouds 








