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improve if performed in 2nd or 
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Introduction

Conclusions
❖ Thurstonian theory power predictions confirmed:

❖ 3-AFC > triangle

❖ Same underlying size of sensory difference (d′)

❖ Attribute specification: Specified triangle did not result

in greater discrimination than traditional triangle

❖ The higher performance of the 3-AFC over the triangle

is not due to the specification of the discriminating attribute

Triangle

“Find the sample most different

from the other two”

3-Alternative Forced Choice

“Find the sweetest sample

of the three”

❖ Thurstonian theory provides a scientific 

foundation for sensory and consumer research

❖ Predicting outcomes from one method to 

another to refute or validate the model

❖ Statistical power of discrimination 

methods to determine appropriate sample 

sizes at a given power

❖ Relating trained and consumer panels

❖ Theoretical predictions must be 

confirmed/challenged through experimentation

❖ Substantial volume of confirmatory research 

already published

❖ This research provides further support for 

Thurstonian theory and its applications

δ

Exploratory Rationale

vs.Example

samples differ on sweetness

Materials and Methods

3-AFC

Triangle

Spec. Triangle ?

Attribute

specification

Decision

rule

❖ Stimuli: Lipton Lemon Iced Tea

❖ Control A: 81.4g in 1L of water

❖ Sample B: Control diluted 10%

❖ Sample C: Control diluted 12.5%

❖ Two comparisons (10mL servings)

❖ Study 1: Small difference: A vs. B

❖ Study 2: Medium difference: A vs. C

❖ Attribute: “Flavor strength”

❖ Respondents

❖ Study 1: N=144

❖ 90 F / 53 M / 1 Other

❖ average age = 47.2

❖ Study 2: N=144

❖ 97 F / 47 M / 0 Other

❖ average age = 42.0

❖ Design

❖ For both studies, three methods

❖  Triangle

❖  Spec. Triangle

❖  3-AFC

❖ Three methods performed 

sequentially in one session

❖ All methods evaluated in each 

position (1st, 2nd, 3rd)  the same 

number of times (N = 48)

❖ All 6 triads of each method 

evaluated the same number of 

times (N = 24)

Results
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Within study, d′ values 

not significantly different

(p > 0.90)

3-AFC

Triangle

Spec. Triangle

• 3-AFC ➔ Correct

• Triangle ➔ Incorrect

Proportion of tests correct

d′ values

• δ: Standardized measure of sensory difference
• d’: Experimental estimate of δ

❖ This provides further evidence of how the Thurstonian framework can deliver 

meaningful information in industrial and academic research

Enables optimization of internal research (method, power, sample size)

Facilitates prediction of consumer perception based on internal panel data

Supports the likelihood of success of a product modification

❖ Finally, it offers a rigorous scientific structure to continue advancing the field

of sensory and consumer science

OUTCOME?

❖ Hypothesis 1: Subjects perform better 

because sensory dimension is given in 3-

AFC

❖ Hypothesis 2: Thurstonian theory – 

Subjects perform better because of more 

efficient decision rule in 3-AFC

❖ Which hypothesis is supported?

Specified Triangle

“Find the sample most different

from the other two on sweetness”

❖ Experimental setup:  Add a third condition 

❖ Large body of research has shown that 3-AFC > Triangle

47%

39%

50%

43% 41%
46%

68%

58%

38%

48%

71%

57%

75%

67%
62%

69%

93%

84%

54%

72%

Study C Study G

1 2 3 1 2

Reference Stimuli

Study A Byer & Abrams, 1953 Bitter solutions

Study B Stillman, 1993 Party onion dip

Study C Tedja et al., 1994 Salt solutions

Study D Masuoka et al., 1995 Beer

Study E Delwiche & O’Mahony, 1996 Choc. pudding

Study F Rousseau & O’Mahony, 1997 Yogurt

Study G Ishii et al., 2025 Cold lemon tea

3-AFC

Triangle

Proportion of
tests correct
in 7 studies
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