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* Major orange juice manufacturer

* Reformulation of their main high-pulp
OJ brand due to weather-related crop issues in Florida

* Must increase ratio of California oranges

* Research will involve 3 prototypes with increasing
California fruit content

| Product | CA/FL Ratio

Control 20/80
Objective
Prototype 1 25/75 Identify the largest
Prototype 2 30/70 ¢ ratio ngt resultingin a
meaningful sensory
Prototype 3 35/65 difference from control

* Two-step research approach
* Internal: Tetrad method with trained panelists

* Consumer: Confirmatory preference&sts
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Internal Tetrad Testing

» 24 highly trained discrimination testing panelists

* One tetrad per panelist for each comparison l- ]
e EE S

* Binomial, p, =33%
* Number for significance at the 0.05 level: Need at least 13/24

Prototype 1 9/24 >0.05
(25/75)

Conclusion:
Control P’°(t$;’£e 2 41724 >0.05 Up to a CA/FL 30/70
ratio is acceptable

Prototype3 14,54  <0.05
(35/65)
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Consumer Testing « w LI

I

* 80 regular users of the company’s high-pulp OJ brand

* One paired preference per consumer (forced choice) of each comparison gl
1
* Binomial, p, =50% e

* Number for significance at the 0.05 level (one-tailed): Need at least 48/80

* Results

ohosen m
Comparison
chosen

Prototype 1 43/80
(25/75) (54%)

>0.05

Conclusion:

Pf°(*33}gge 2 5{1 : ;)0 <0.01 Up to a CA/FL 25/75
ratio is acceptable

Control

Prototype3 59/80
- (35/65) (74%)
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Decision Conundrum

TETRAD PREFERENCE
" Gomparison | # correct | p-value | p-value | # Gontrol
Prototype 1 43/80
25/7) 9/24 >0.05 >0.05 (54%)
ittt kbt bbbl bbbl ) ol - e L L LU L LU L \|
1
Prototype 2 51/80 I
1
; Control (30/70) 11/24 >0.05 <0.001 (64%) :
T S B - 7
Prototype 3 59/80
(35/85) 14/24 <0.05 <0.001 (74%)

How can we explain the Prototype 2 results?
* Are the internal panelists less sensitive than consumers?
* |s discrimination testing not able to predict consumer preferences?
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* Two samples will never be identical

* Chew (1977): Two putatively different samples
will always be found to be statistically different
given a sample size that is large enough

Sample Size

* Case in point (OJ tetrad):

[ontrolvs | #cortect | pvatue

18/48 146 /384

@ Prot. 1 (38%) >0.05 @ Prot. 1 (38%) <0.05 @
11/24 X2 22/48 176 /384

Prot. 2 (46%) >0.05 @ Prot. 2 (46%) <0.05 @ Prot. 2 (46%) <0.05 @
14/24 28/48 224/384

Prot. 3 (58%) <0.05 ® Prot. 3 (58%) <0.05 @ Prot. 3 (58%) <0.05 @
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TETRAD

Prototype 1

(25/75) (54%)
[ ——— e e
1
I Control Prototype 2 51/80
: (30/70) (64%)
Prototype 3 59/80
(35/65) (74%)
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Decision Conundrum

PREFERENCE
| p-value | # Control

43/80
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Methodology oLl

A B
* Methodologies differ in their ability to detect sensory differences I\

* Driven by

N\ . Thurstonian Framework
* Inner-sample variability

» Specific task decision rule

100%

80%

60%

40%

Power

20%

0% 1
0 0.5 1.0 1.5 2.0

; Delta (d’): Size of sensory difference A
3 ‘DS' DAVIS
: SENSORY INSTITUTE 11/22

11




2/16/2026

Thurstonian Framework

' %

g8 g uvtgli

Prot. 1 9/24 >0.05
Prot. 2 11/24 >0.05
Prot. 3 14/24 <0.05

DSl SDé’I\}llslﬁ)RY INSTITUTE

Power

o 0.5 1.0 15 2.0

Delta: Size of sensory difference

Prot. 1 8/24 >0.05 Prot. 1 15/24 >0.05
Prot. 2 10/24 >0.05 Prot. 2 18/24 <0.05
Prot. 3 11/24 >0.05 Prot. 3 20/24 <0.05
A
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Fundamental
Principle

* Two samples will never be identical ’

* Instead of checking for ‘matching’ (impossible),
we need to establish ‘small enough’
* Conceptidentical to that broadly used
in quality control . —
1 v

LOWER CONTROL LMIT

e jdrooudem M
QUALITY CONTROL CHART

|
|
1k
|
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- How Can We Establish
the Upper Sensory Control Limit?

Upper Sensory @) O

Control Limit o) @)

Tomserdcnnbees
QUALITY CONTROL CHART

No difference

"l Preference Test

S How big of a difference before
consumers have a preference?

Same-Different test

* How big of a difference £ B
before consumers call ‘
two products “different”?
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Illustration with Scenario

TETRAD PREFERENCE
o e ] o e [ R
70%
Prototype 1  9/24 0.48 4(35 : f}o 8
@ g 65% ‘> ’l'.h
& 10 = o - i w———————
Control Prototype2 11/24 0.87 gLy & o0% ‘
(64%)
55% ¢ N
59/80 o
Prototype3 14/24 1.31 i ? s 070 is

d' value

5(d) * Notes on using preference to establish consumer relevance
<> * Need to set the preference ‘threshold’ (statistical significance not

A B sufficient since contingent on sample size)
‘ * Sensory differences can trigger population segmentation and thus
lower estimate of the underlying preference

* We generally recommend using
the same-different method
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Consumer - Internal
Relationship

CONSUMER
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Relationship Between Internal
and Consumer Panels

.» 2 |
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6:-:4.-:5_ |:> 6;@ |:> Opc |:>

il
boo g
Consumer Test =
Same-Different L
y=1.22x
2
4
Consumer | Internal E L
Z +
. 1 ' 0,(,'/{"/
Typical d'c1 d'y1 7t
Experimental CONSUMER
Approach d'c2 d'2
d'.3 d')3

PR
282

Internal Panel Example
* a=0.05
* Power (1-B)=0.90
* 3,=1.22x5,,(0.95)=1.16

BreE:
W DS SRy mstirute

N =53
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Don’t Play Darts in the Dark
and

Hope You’ll Reach
the Right Decision!!!
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