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OUTLINE

* What is PanelCheck and why use it?

* Data structure & data import

* Tucker-1 and Manhattan plots

* One-way ANOVA for panelist performance

 Export of plots
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What is PanelCheck and why use it?
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What is PanelCheck and why use it?

«LARGE» AMOUNT OF NUMBERS (for non-statisticians)

* Example:
— 10 assessors
- 8 products
- 2replicates
- 20 attributes
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What is PanelCheck and why use it?

How to extract relevant information?

* |s the variation in your data based on:
- Differences between the produts?
- Poor performance of the asssessors?

* Is your sensory panel well enough trained?

-

Ay
—

J‘Nofimn

16.08.2015 Per Bruun Brockhoff | DTU Compute & Oliver Tomic | Nofima___7

What is PanelCheck and why use it?

Which statistical method to use?

* Plenty of different statistical methods available

* Various commercial data analysis software packages (costly)
* Data collection software contain some methods

* Various open source free software packages (might require
programming skills)
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What is PanelCheck and why use it?

Which statistical method to use?

cnart
GPA T go@ L
A Assessor Models s, w‘;f
Con %
Sop, &
Q’Ice /hd .
€x ¥

Cluster analysis ™ o

© « 2

J‘Nofimn

PCA Q
0

16.08.2015 Per Bruun Brockhoff | DTU Compute & Oliver Tomic | Nofima___8

What is PanelCheck and why use it?

PanelCheck for practitioners and researchers

* An easy-to-use software tool for monitoring of sensory panel
performance

* Taylor made for analysis descriptive analysis data
* Visual approach for performance analysis

* Does not require detailed knowledge in statistics

~
‘ o * Free open source software o
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What is PanelCheck and why use it?

GENERAL PanelCheck CONCEPT

* There is no single plot / statistical method showing / yielding
ALL the information in your data

* Use different plots (based on different statistical methods) to
reveal different type of important information

* Use joint information from plots to get a comprehen
verview over performance (individuals, panel)
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What is PanelCheck and why use it?

WHAT CAN PanelCheck BE USED FOR?

* Checking performance of assessors and panel

* Checking performance of multiple panels in inter-
collaborative tests

* Analysis of tested products
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What is PanelCheck and why use it?

Where to download and get information?

* www.panelcheck.com

* Download PanelCheck software

PanelCheck
» Download posters, find info, etc

* Linkedin: PanelCheck user group
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What is PanelCheck and why use it?
PanelCheck history and facts
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What is PanelCheck and why use it?

PanelCheck history and facts

* Collaboration between

— Nofima (former Matforsk)
Technical University (DTU)
Norwegian industry
Danish industry

e First release in 2005

* About 20 000 downloads since

* Users from 94 countries [[]]]
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Data structure & data import
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Data structure & data import
-

attributes Xl,repl
3
3 X rep2
g Xz,repl
XZ,repZ
Assessor X
replicate 2
Column 2: products
Column 3: replicates
TROBI0IS e B Brockell | TV Compute & Okver Tomi | Noima. 17 » Nofima

Data structure & data import

How to organise the data

e Columns:
- Column 1: assessor names
- Column 2: product names
- Column 3: replicate names
- Column 4 ++ : attributes

* Rows:
- Each row represents one
tasting of one assessor
- Order of rows is not

important Unique combination of keys fc“‘l’u
each row i
—
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Data structure & data import

Balanced and unbalanced data

* ALL assessors need to have tested ALL products
e ALL assessor need an IDENTICAL number of replicates
» Unbalanced part will be stripped away (either assessor or product)
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Data structure & data import

File formats and ways of importing data

* Supported file formats:
- .t (delimited by: tab, comma, semicolon)
- sV
- Xs

e Import through:
- File = Import
- File = Import recent
- Drag & drop
- Right=click on file and open with 'PanelCheck’
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Data structure & data import

Missing data

* Missing data in single cells are OK and will be imputed
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Data structure & data import

EXCEL FILE (.xls)
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Data structure & data import
TEXT FILE (.txt)
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Data structure & data import

COMMA SEPARATED VALUE TEXT (.csv)
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Data structure & data import

IMPORT DIALOG

Select columns for assessor,
— samples and replicates.
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Workflow

In which order should plots be analysed?
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Data structure & data import

SUCCESSFUL DATA IMPORT

L%}

PanelCheck scans and finds highest
ke L and lowest value in data set.

PanelCheck suggests scale
limits for some plots.
you may change the limits.
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Workflow

* There is no "right” or "wrong” way of.
— which plots should be considered
- in wich order they should be used

* Workflow only a recommendation based on our own

experience
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Workflow

e PanelCheck menu:
| === | Help » Workflow
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Plots based on Principal Component Analysis (PCA)

Results used in:
» Tucker plot
» Manhattan plot
» Analysis of panel consensus
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Plots based on Principal Component Analysis (PCA)

For full details on Tucker-1 and Manhattan plots please read.

= Avmilalbly orine ot wiv scincedinect com

5 =i =g’ .
bt S irect Food Quality
_g_.ﬁ‘ ence DII' and Preference
ELSEVIER Foond Quaabity and Broferemce 19 (300 103113 —

e T ——
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PCA basics

Average consensus
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PCA basics

Example data

* 10 products
e 19 attributes
* (10 assessors, 2 reps)

K=19

J=10

average consensus
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PCA basics

|::> Systematic .
Data 0 variation + Noise

* Principle components (PC’s) are orthogonal (uncorrelated)
» Fach PC explains a certain amount of the total variance
* Scores provide information on the products

omi

* Loadings provide information on how the attributes have

——
contributed to the variation in the data -—
T T T p——r—— .;‘anima

PCA basics

* Products that are close to each other are very similar and vice
versa

* Attributes that are close to each other are highly correlated

* Superimpose scores and loadings plots to understand
variation in data
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PCA basics
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PCA — Tucker 1

TUCKER-1 plot —
DISPLAYING AGREEMENT BETWEEN ASSESSORS

i

2
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PCA — Tucker 1

Tucher! . commen soores:
What is shown in the plots? iy
8 « Product
 Common scores plot: Shows how samples relate to each other 4 T
* Correlation loadings plots 4
— Shows I * K dots in plot.
2
¢ |: number of assessors é
* K:number of attributes Bl s s s e i
— Each dot represents the attribute of one assessor Produntduet &
- Focus on either assessors or attributes :
— Inner circle: 50% explained variance 3 - Product 1 « Product 4
- Ouiter circle: 100% explained variance R
- Focus on assessor or attribute mu - : e o
; c —
ﬁ 0 kT3 5 T 0 5 0 —
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18-08-2015

PCA — Tucker 1 — common scores

I
1 /
! \ Unfold horizontally
J
1 K
K 2*K 3*K 4K I*K
1
Xl Xl X3 X4 LI XI
J
g PCA
Common scores plot Loadings or correlation
showing J objects loadings plot
showing 1*K variables E

PCA — Tucker 1 — common scores

PCA — Tucker 1

TUCKER1 — CORRELATION LOADINGS:
OVERVIEW PLOT

PCA — Tucker 1 — correlation loadings

Tckes] - ComTelaDs adngs hartet

Most of assessors have very

5 h ~ high explained variance for this
3 attribute
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PCA — Tucker 1 — correlation loadings PCA — Tucker 1 — correlation loadings

Tacker] - comelaton badngs. Trampaent Tucke] - Comelaton oadngs: Setmat
i “Panel divides more or less
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PCA — Tucker 1 — correlation loadings PCA — Tucker 1 — correlation loadings

Tucker] - cormeiatann kading: Dulbotimak ; Neka] - comslation ioadngs: Lrverimat
16 — e _
e -
.
) 3 /
¢ Y £ Only assessors with variation for this attribute are
2 = ag . . .
- R . = shown in correlation loadings plot
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PCA — Tucker 1 — correlation loadings PCA — Tucker 1 — correlation loadings

Tackar] - comelation leadings: Sabsmak

e R SUMMARY TUCKER-1 PLOTS

J * Features:
oy 8 . - Provides information about reproducibility across panel

- Provides information about systematic variation for each assessor —
attribute combination

H '

2 gl '
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* Weakness
wtar 30 /
* S / - No information on use of scale
as| b -
et = -
None of the assessors has systematic variance for this attribute in PC1 and PC2 .




PCA — Tucker 1 — one attribute

Tucker 1 with a little twist

* Look at only ONE attribute at the time
* = detach from influence of other attributes
e => easier (o evaluate agreement across assessors

* When agreement data should be unidimensional
- =» explained variance should be as close as possible to 100% in PC1
- => all assessors should cluster together on one side of PC]1
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PCA — Tucker 1 — one attribute
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PCA — Tucker 1 — one attribute

I*K
1

X, X, X X,
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J.
g PCA

Common scores plot

Correlation loadings pIotTu
showing J objects

showing | variables —
A
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JNofima

16.08.2015

Per Bruun Brockhof | DTU Compute & Oliver Tomic | Nofima___50

PCA — Manhattan plot

Manhattan plot —

A SCREENING TOOL FOR CHECKING GENERAL
DATA STRUCTURE

JNofima

18.08.2015 Per Bruun Brockhol | DTU Compute & Oliver Tomic | Nofima 52

PCA — Manhattan plot

i

Explained variance
of each variable

{

|

1 \ PCA on data from each assessor
J
—
1 K
X, X, X3 X, sae Xi
PCA PCA PCA PCA

i

Explained variance  Explained variance  Explained variance

of each variable

N

of each variable
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of each variable
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Visualise in Manhattan plot
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PCA — Manhattan plot

Pro. sign.
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7 * Vertical axis: # PC’s
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PCA — Manhattan plot

o Frod. sign.
{2-way ANOVA)

1 pel,05
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PCA — Manhattan plot

Focus on assessors
Vertical axis: # PC’s
Horizontal axis: attributes

shown for attribute in focus

higher than those of assessor 8.

Cumulative explained variance

Cumulative explained variance of
attributes of assessor 6 are often far
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PCA — Manhattan plot

PCA — Manhattan plot

oo st e Op— FU— o
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; : : : SUMMARY MANHATTAN PLOTS
20
T T
: “" iBE L 4B » * Features
K i N 7 — Provides quick information data structure for each assessor
: 3 : ] ~ Provides insight "deep” into data (beyond PC2)
TIORGOS (T TOIHRIGI  TDRseaeie - ;
T ua I * Weakness:
) ) “ - No information about repeatability
i s - - No information on use of scale
s s - No information on how prodcuts are distributed
=
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o One-way ANOVA
—
= =
* Applied on data from only ONE assessor at a time
P/OtS bGSEd on one—way ANOVA e Requires a minimum 2 replicates
* Main effect: products (fixed)
Results used in:
» F plot
» MSE plot
» p*MSE plot
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One-way ANOVA One-way ANOVA — p*MSE plot

—
» Cumbersome to do this manually for each assessor
and each attribute
e Example:
: ;g lis‘e;iﬁ EII/IIL\TLS'II'EAF;\L?CJ[)GSLY CHECK ASSESSOR'’S
- = 10 * 30 = 300 analyses in Minitab
REPEATABILITY AND PRODUCT DISCRIMINATION
* PanelCheck does this automatically for the user ABILITY
* Results are used in various plots
mi
T &/Nofima T &/Nofima

One-way ANOVA — p*MSE plot One-way ANOVA — p*MSE plot

What is shown in the plots? FOCUS ON ATTRIBUTE

* Shows | * K dots in plot: s ot ) vy v

— I number of assessors i //! o Ganil
— K: number of attributes o |eRes
[
* Each dot represents the attribute of one assessor \k - .

* Focus on either assessors or attributes

Poor performance
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One-way ANOVA — p*MSE plot One-way ANOVA — p*MSE plot
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One-way ANOVA — p*MSE plot

GOOD PERFORMANCE
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One-way ANOVA — p*MSE plot

POOR PERFORMANCE

FPUSE plt Ay
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One-way ANOVA — p*MSE plot

p * MSE PLOT - SUMMARY

* Features:

- Provides information about assessor’s repeatability AND ability to
discriminate between samples
- Shows all attributes and assesors in one plot

* Weakness
- No information about sample ranking (scale upside down?)
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One-way ANOVA — F plot

F plot —
CHECK ASSESSOR’S PRODUCT DISCRIMINATION
ABILITY

m

-
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One-way ANOVA — F plot

What is shown in the plots?

* Shows I * K vertical lines in plot:
— |- number of assessors
— K number of attributes

 Each line represents one attribute of one assessor assessor

* Focus on either assessors or attributes
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One-way ANOVA — F plot

FOCUS ON ASSESSORS
F piot. st by ansensans ki i
— Berry flavour
Astificial e
e Hardness
Melting abiit)
L] sign. level: 1%
- sign. level 5%
0
1 40
k]
20
- - 1% signficance level
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. . < o € L 3 T 5% signficance Iﬂ
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One-way ANOVA — F plot

FOCUS ON ATTRIBUTE
F plo: e by s >
—_c
o
0 '
'
— 6
[ sign. level: 1%
—  sign. level: 5%
50
Xa
0,
20
1% signficance level
10/ | o J
5% signficance level
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One-way ANOVA — MSE plot

MSE plot —
CHECK ASSESSOR’S REPEATABILITY

-— E
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One-way ANOVA — F plot

F plot - SUMMARY

* Features:
- Shows all assessors and all attributes in one plot
— Easy to compare assessors/attributes with each other

- Info about whether an assessor can discriminate between products or
not

 Disadvantages:
~ No information about use of scale
- No information about quality of replicates
- No information about product ranking
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One-way ANOVA — MSE plot

What is shown in the plots?

* Shows | * K vertical lines in plot:
— |: number of assessors
— K:number of attributes

» £ach line represents one attribute of oNe assessor assessor

* Focus on either assessors or attributes
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One-way ANOVA — MSE plot
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One-way ANOVA — MSE plot
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One-way ANOVA — MSE plot

MSE plot - SUMMARY

* Features:
- Shows all assessors and all attributes in one plot
— Easy to compare assessors/attributes with each other
- Info about whether an assessor can discriminate between products or
not

¢ Disadvantages:
- No information about use of scale
— No information about quality of replicates
- No information about product ranking
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Export of plots and results

WAYS TO EXPORT PLOTS
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Export of plots and results
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Export of plots and results

SAVE IMAGES TO FILES

[T sr—
* Copy (ctrc) and paste (ctrl-c
py (ctrkc) and paste (ctric| Choose which . s
plots to export S o = rentomion
* Save images to files: ~_ e 3
- All selected images are being saved to .pngiles 1 % hem
- .png-files should be handled most programs (like jpg-files) paaned
* Save images to PowerPoint:
- All selected files are exported to a new PowerPoint-file e et
- All selected images are being saved to .pngiles Choose file &5 g — Coma [
format - £ (Postacre troa) [Comten | =T [(omamn
I Ee—— e
ﬁ " Define files loca
/ ’
oIS e S oot T Comput £ v Teme e 51 o/ Nofima oIS e s Boset T Comput £ v Teme e 2 o/ Nofima

Export of plots and results
SAVE IMAGES TO POWER POINT

Choose which
plots to export

Define locaton of amd |

image files —

Datie |

— I

Output; | SO Pl he  partr et aon 16 W [—
ot e, )
N ————
Define location of PowerPoint presentation
/
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