Web-based Supplementary Materials for Extraction
of food consumption systems by non-negative
matrix factorization (NMF) for the assessment of
food choices by Mélanie Zetlaoui, Max Feinberg,
Philippe Verger, Stephan Clémengon

Web Appendix A

NMF gradient descent algorithm : technical details

Let consider the following constrained optimization problem:

Dk(V,(W,H)) = ||V -WH]|?
N F K 2
_ zz<vfn—zwfkﬂkn>
n:lf:l k=1

subject to the constraints that Wy, > 0, Hy, > 0 and Z?Zl Wi = 1.
The standard gradient descent approach consists at each step in assigning
to each component Wy of W the value

0Dk (V,(W, H))
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that is
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with 7y, a small positive real number. To assure the positivity of Wy, let

put
ek = Wo[VH g
that implies the multiplicative update rule for Wy
[VH ]k
Wi — Wip—ri—
I I

Notice that the choice of 7y, is not necessarily small that not assures directly
the algorithm convergence.
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Figure 1: Representation of the predicted data in the map containing Wl
and Ws.
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Figure 2: Residual sum

I I
20 25
Number of CS

of squares for

30 35 40

K running from 1 to 44.

45



Bread, biscotiF T * -

Breakfast cereals|-
Pasta [~

Rice, semolina -
Other cereal -
Viennese pastry - ]
Biscuit [~

Cakes -

Milk

Ultra—fresh dairy product:
Cheeses |-

Eggs

Butter -
Oils

|

Maragarine
Others fats
Meat
Fowl
Offals
Cooked pork meats -
Fishes
Shellfishes
Vegetables
Potatoes
Pulses
Fruits
Dried fruits -
Ices -
Chocolate -
Sugars -
Water
Non alcoholic drinks -
Alcohols -
Coffee |-
Hot drinks
Pizzas |-
Sandwiches -
Soups
Cooked dishes -
Starter
Dessert
Compote
Sauces
Diet supplements | |

Figure 3: Graphical representation of the W matrix which describes the
loadings of each of the 44 food groups to each of the K consumption systems
for K =5.
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Figure 4: Graphical representation of the W matrix which describes the
loadings of each of the 44 food groups to each of the K consumption systems
for K = 20.
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Figure 5: Representation of the six clusters obtained by k-means clustering
in the base of cooked pork meats and vegetables.
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Figure 6: Representation of the coordinates in consumption system base of
the 6 cluster centroids obtained by k-means clustering.



