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Proportion of Distinguishersp g

• Commonly used model
• Easy to understand and explain
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Two Triadic Methods

Triangle Test

Unspecific

3-AFC

Attribute specific
“Which product has the strongest sensory 

magnitude?”
“Which product is the most different 

from the other two?”

Guessing Probability = 1/3
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Gridgeman’s Paradoxg

Gridgeman, N. T. (1970). A re-examination of the two-stage triangle test for the 
perception of sensory differences. Journal of Food Science, 35, 87-91.

P
Study Product # Tests

PC

Triangle 3-AFC

Byer and Abrams 1953 Bitter solutions 45 47% 71%Byer and Abrams, 1953 Bitter solutions 45

Stillman, 1993 Party onion dip 108

720

47% 71%

39% 57%

50% 75%

Tedja et al., 1994 Salt Solutions
720
240
240

199 108

50% 75%

43% 67%

41% 62%

Masuoka et al., 1995 Beer 108

Delwiche & O’Mahony, 1996 Chocolate pudding 156

Rousseau & O’Mahony 1997 Yogurt 180

42% 69%

68% 93%

58% 84%
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Gridgeman’s Paradox Revisitedg
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Thurstonian approach

A model which resolves Gridgeman’s paradox



Thurstonian model principlep p

δ
X YX Y

δ = Distance between the means (μX and μY) in terms of standard deviations

μX μY

d´ = Experimental estimate of δ

Two main assumptions :
Variability

Decision Rule
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Thurstonian view of Triangle Testg

δ

X Y

Triangle testTriangle test

C t I t
|x2 - x1| > |x2 - y||x1 - x2| < |x1 - y|

x1 x2 y x1 x2 y
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Thurstonian view of 3-AFC

δ

X Y

3 AFC method3-AFC method

C t I t
y > x1 and x2 y < x1 or x2

x1 x2 y x1 x2y
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Resolution of Gridgeman’s Paradoxg

T i l C t

Monte-Carlo simulations
(δ=1.5, N=100,000 tests)

Triangle : Correct
3-AFC : Correct 48.0%(a)

x x’ y

Triangle : Wrong
3-AFC : Wrong 17.9%

(b)

x x’y

Triangle : Wrong
3-AFC : Correct 28.5%(c)

x x’ y

Triangle : Wrong
3-AFC : Wrong 3.2%

x x y

(d)

Triangle : Correct
3-AFC : Wrong 2.3%

x’xy

(e)
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Resolution of Gridgeman’s Paradoxg
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A Method-Invariant Measure: δ

P P
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Connecting δ and Proportion Distinguishersg p g
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Tables and Tools to transition easilyy

Jesionka, V. , Ennis, J., Rousseau B. (in preparation). Transitioning from Proportion , , , , ( p p ) g p
of Distinguishers to a more meaningful measure of sensory difference, Food Quality 
and Preference
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Thank youThank you
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John M. Ennis: john.m.ennis@ifpress.com, www.ifpress.com

Benoit Rousseau: benoit rousseau@ifpress com www ifpress comBenoit Rousseau: benoit.rousseau@ifpress.com, www.ifpress.com


