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DIFFERENCES

Important or Not?

• NOT IMPORTANT: OUT OF CONTROL 

plant variability, hand-made bakery and etc..

• IMPORTANT: UNDER CONTROL

processed products varying across batches,  

factories, chain stores and etc..



MORE 
HAPPEN TO…

Daily maintenance

• Quality control

• Ingredient sourcing

• Plant to plant variability

• Shelf life determination

• …

Intentional 
substitution

• Product upgrade

• Reformulation

• Ad claims (“bottle beer taste in a can“)

• …



⚫ Can you tell a difference? 

⚫ Is the difference obvious?

⚫ Is the difference confusable?

Straightforward 

question: 
How can we know 

whether consumers 

detect the differences? 



THERE ARE FOUR TYPES OF PEOPLE

“I Can Tell The 

Difference”

“I Cannot Tell The 

Difference”

“I Can Tell The 

Difference”

“I Cannot Tell The 

Difference”

Those Who Say:

Yes, They Can

No, They Cannot

No, They Cannot

Yes, They Can

Can They?

No Surprise

No Surprise

No Surprise

Big

Surprise!



Discrimination Testing

◼ Definition: Discrimination 

test, also known as 

difference tests, are 

comparative procedures 

for use in the study of 

sensory discriminability of 

similar types of stimuli.  

FORCED CHOICE!



Which is the one 
we asked?

Key Strategy: 

IF YOU CANNOT TELL, 

GUESS!



What can we 

obtain from 

Discrimination 

Testing?

• The difference between products is  

perceived at a previously established level 

of significance.

SAMPLE POPULATION



Discrimination 

Testing

Available discrimination tests



How to 
choose the method? 

Nature of difference between products

 A given attribute differ between 

samples

Which one is stronger than the 

other one (2-AFC) or N-1 (N-AFC)?

 No given attributes differ between 

samples

 Which one is the “different” one 

from the others? (triangle, duo-trio)



Discrimination Testing

2-AFC
• For the below two tomatoes, 

which one is more red?

✓ The probability of correct guessing is p=1/2

Triangle test
• Two products are the same, 

one is different (odd sample)

✓ The probability of correct guessing is p=1/3



Example: 2-AFC

• Two different aged wines

Two glasses of wine 

(A is sweeter than B)

How to 

Interpret the data?

Participants were asked to 

select the one that is 

sweeter (A)



Sample size

• IDEALLY, The Bigger, The Better

How many people 

Do we need?

- (24-48)

- Fixed panel 

- Casual consumers 

• PRACTICALLY, 

N=36



Example: 2-AFC test

How to 

Interpret the data?

Correct: 20 out of 36 

SO is this proportion 

significantly higher than guessing 

probability (p=1/2)? 

• Binomial test

- Use the correct table!

BINOMIAL TEST!



Binomial test?

Null Hypothesis H0: No significant difference between 

A and B (18 select A & 18 select B)
18 A 18 B 1:1

19 A 17 B

20 A 16 B 5:4

21 A 15 B

22 A 14 B

… …

30 A 6 B 5:1

… …

36 A 0 B

Most common on H0

Most rare on H0



Binomial test?

1：1 5：4 5：1

A：B

• 36 participants, 36 

selections, 36 events 

(p+q)36

p = probability of  selecting A =1/2

q= probability of  selecting B =1/2



What is Binomial test?

309

20 out of 36

30.9% 



Example: Triangle test

• Binomial distribution: 

To determine whether the result of the study was due 

to chance alone or whether the panelists actually 

perceived a difference between the samples. 

𝑃 𝑦 =
𝑛!

𝑦! 𝑛 − 𝑦 !
𝑝𝑦𝑝𝑛−𝑦

n = total number of judgments; 

y = total number of correct judgments;

p = probability of making the correct judgment by chance

n!= n*(n-1)*(n-2)…*2*1; P=1/3 for triangles



So, according to the current result (20 out of 36 correct), can 

we say A and B are significantly different from each other 

(REJECT H0)?



Issues: 

–Limited information; only find out if there is a perceptible difference 

–External clues 

–Power (need many judges); tables do not account for subjects pre-screened for their sensory 

acuity in the category of interest. 

Discrimination testing is widely used in sensory science today. 

◼Small panel procedure. 

◼Subjects screened for sensory acuity. 

◼Triangle and Duo-Trio are most common and are equally sensitive. Less fatigue with Duo-Trio. 

◼Can two ‘Control products’ pass? 

◼New methods are introduced; keep up with literature. 


