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d Obtaining the addin

= General presentation of the features:

difference-gcs.com/en/services/excel-addin/

= Download and installation instructions:

difference-gcs.com/en/services/excel-addin-installation/
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General presentation
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Toolbar items

License manager
Tools and accessories Documentation

/ A \ / Application reset
-~ — 4 elect language
) (X)) X @ (e '2' Viewsheet..: +EBE @ £ B | o @ 6 IHas
&l wyl| = P

E
Univariate Bivariate Experiment and Optimization Stability Additional 5 Enghsh.
analyzes ¥ analyzes ¥  simulate ¥ solver Analysis  tools ~ [] Alphabetical sort <] 4 E> b
/ \“naysisﬁm& Worksheets utilities Settings
Analyzes with Analyzes with Experimentation,
1 variable 2 variables simulation =] ImR decision rules
| - |1 Edit histogram
\’_k'_ll Univariate analyzes &% Means comparison il‘i Plan a M5A % Interval calculator
<g g [-. Windows Calculator
Iﬁﬂth: Statistical distributions f(‘ Simple regression Q_‘ Analyze a MSA
L~ = g
U Pareto Analysis I"ﬂ“" Contingency Analysis :% Monte Carlo Simulation
gpj_y Time series [EEi Power and sample size
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Install or update the addin

Microsoft Excel Security Notice 2

In Wlndows EXplorerl @ Microsoft Office has identified a potential security concern.

double-click on the file - ) )
Warning: It is not possible to determine that this content came

from a trustworthy source. You should leave this content disabled
[ |

. unless the content provides critical functionality and you trust its
source.
Yes, enable
xI_differencexlam

File Path:  C:\Users \ o s «/am m
Macros have been disabled. Macros might contain viruses or other security / mMAacros!t!

azards. Do not enable this content unless you trust the source of this file.

Enable Macros

+ Update: close all Excel instances, download the
xI_difference.xlam file, overwrite the existing one (that simple!)

+ The license is maintained during this process since it is store
outside the addin file
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Acquire a license

= Send an email to licenses@difference-gcs.com

and wait for connection credentials
eememange X

Enter credentials

received by email \

Click on Acquire to
obtain a license
(if there is an available
license left in the pool)

© Différence

Statistics, optimization and simulation addin by
Différence
Disdlzimer

B2017 Différence S.EN.C. Version 5.02

N

— License details

Cluster
Instance
Password

Server response:

Expiration : 2500-05-05
User's license is valid

@l Release | Reﬁ-esh/l Help |

MR

= Buy or renew fcense  ficenses @difference es. com

Anytime:

7 inquire about

license status
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Cloud-based license system

= Différence will send by email license credentials
(cluster, instance, password)

o Release a .
Différence’s S license ___ Letlicense token
addin K become available
token
X Acquire a license token
(requires credentials)
Periodic refresh (automatic) Internet

connection

Saved license If a license in the pool is |
data on local PC available: assign to user

Différence
License Server
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Proper data structure

= To ensure proper analysis, data must be

organized in a table following this convention:
* Row 1: column headers
« Row 2 and + : the data
* A column = a variable (Y or X, qualitative or quantitative)
A row = an observation : at one moment, these are all the

values corresponding to one observation
+ To have names of the variables appearing on a report, make
sure they are located in first cell (row) of a range

+ Cells with nothing, wrong data type or Excel error codes will
be excluded during data reading process

+ Well conditioned and filtered data ensures reliable analyzes
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Row exclusion mechanism

= To exclude particular rows from an analysis, use
an indicator column (instead of deleting!)
* In an empty column, put a “0"” (zero) on rows to be excluded
¢ On a form, indicate this column in the “Exclusions” field

+ The entire row will be ignored during the data reading
process, even if it is a multivariate row. Example :

A B C D E F G H
| Tester Sample  pH
2 | Jason D 53
3 Ke“":” B 5.3 | Plan an experiment |
‘; j‘(e‘ﬂ” g gg @ Here, column D designates

asan » Ex iment .
& korr | E o periment | process | Report | which rows to exclude.
7|4 E 54 ;
5 J:EE: 5 o4 S data A o _ Rows 4 a_nd 10 W|I_I be
9 | Lucy A 5 Samples P o ignored during data import
10| Jason E 5.2 @

Re: ‘data’lC:C E13
11 Kevin D 53 SPOnsE . =
12| Jason E 5.3 I title i first celf
13 Lucy D 54 | ad ||ﬁ|
cec s Exdude - P . .
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J General principles and shortcuts

= Click on () to reset the entire application before
starting a new analysis or after an crash

= Result tabs are not linked to any feature
requiring the addin on the computer; they can be

© Différence

shared! p
U

Keyboard shortcuts: CRTL+SHIFT +.. <

_R

X:
C:
: reset the application

: univariate analyzes
B : bivariate analyzes (compare means)
L:

D : statistical distributions

simple regression

workbook explorer
calendar
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Common icons on forms

© Différence

lcon

Feature associated with the icon

Reset current platform
Help and additional explanations
Save settings on an Excel worksheet

Load settings saved on an Excel worksheet

Select a mandatory data range
Select an optional data range
Extra parameters for this analysis

Erase/disable selected parameter/property

x 3 + | R B [® B B0 & [v] [

Add a property or an item
Rename/edit selected property

Delete/remove selected property
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Analyzes with 1 variable

Main univariate platform
CPA settings, ImMR and EWMA settings
Pareto analysis
Time series analysis
Statistical distributions
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f“ Main univariate platform

© Différence

Specify vertical range

containing the volues\
(can also be “b:b") [ D=

If first cell contains

Univariate analyzes x|

=Sy | Fevil 1'B1:B59 ||g-|

the variable's name...

Optional range: data — |

labels (ex.: dates) and
row exclusion settings

Check or uncheck
desired analyzes and
charts to produce.

Use the [# buttons to
modify advanced
analysis settings

—> |V sitlein first call

Date /
lzhel ‘Feull'lA1:AS9
>

Exdude

[+ ([.[~+]

¥ ImP { EWMA chart
/< Jv cra

’
v Histogram |E|
™ Box plot

[ Moving range chart
I~ Normal quantile plot
.

oot ] [Plfd

When field is visible,
value is mandatory

Graphs Analyzes | |
F Tolerance interval [+

™ Autocorrelation test

[+ Teston amean =

™ Teston a std. dev.

[V Capability study &
Lower spec.
Target :
Upper spec, : f
/
/

Double-click on row
to edit its property.
Use the @ to
disable/erase
selected property
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CPA, ImR and EWMA settings

© Différence

Main procedure
Mandatory setfings

Mo, iterstions
Confidence level
Shortest segment

¥ Backward elimination

Mo, iterations

Confidence level 0,9

¥ Print CP summary

Change these settings to
modify CPA behaviour.

The default values are
recommended and robust.

Refer to literature for more
information on the
algorithm.

[ Histogram
™ Box plot

£

¥ ImR { EWMA chart

v cra

— Process parameters —

¥ Forced values

4 =0
o=|1
— Chart parameters

T

smooth ¢ 1istobs
from: &% pMean

— Approximated ARL ———
Cifferance to detect
(multiple of sigma)

ARLD = 3704 E

ARL sigma = 15

Use these settings to
create a custom ImR or
EWMA chart, forcing or
not process constants.

ARL estimator provides
error type | and Il risks.

Refer to literature for
more information on
these control charts.
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(J) Apply ImR decision rules

X.

Additional |

ImR decision rules

Check the rules to apply:
‘_\. ¥ Pointis outside of the contral limits Most prObab’e/User’ rules

tools ~

, Edit histogram

Interval calculator

i Windows Calculator

On a report, select
the chart object
entitled “ImR

Chart”

© Différence

from Western Electric in
order to detect instabilities
on an ImR chart

¥ 2 outof 3in zone A or beyond
@ ¥ 4outof 5in zone B or beyond
. W& points increasing or decreasing
® ¥ 3pis on the same side of the mean

Marker mzﬁl

/
Adjust marker size.

Remove all markers. )
Check desired rules

and click on
4

o A.[\,mf‘w/%\f\/\\

IR

‘ ]
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Modify histogram appearance

approximation (interpolation

s = IR decision rul | Minimum | 10 on cumulative curve).
e m ECISION rules
Additional \ = / Stepsize |25
|

tools - ) Edit histogram It is preferable to modify

— Maximum 35| .
histogram parameters on the
Mumber of dvisions: 11 univariate module.

vl [

‘x Warning! This is an a posteriori

1% Interval calculator

B Windows Calculator

Open widget. Modify the
On a report, select If no histogram was selected, parameters click
the histogram select one and click onlf] . on
chart
25% 1 — 25% 1 —
20% 1 20% 1
15% 1 15% 1
10% - 10% 1
5% 1 5% 1
o 10 15 20 25 30 35 o 10 15 20 25 %0 3
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Pareto analysis

A B
1 Method Time (min)
2 M 19
3 M 13
4 M 15
5 M1 21
6 M1 24
7 M 17
g M 26
9 M 14
10 WA 21
11 WA 13
12 M2 13
13 IM2 15

© Différence

Pareto analysis

Use this field to specify qualitative
— (grouping) information.

Cells values will be considered as
text during the analysis.

Cateqgories | aa ”9|€
¥ title in first ceal
Weights b:b 4R
Exolude o

ptional: numerical values

providing observations’ weights
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Statistical distributions

Select a distribution.
Precise all parameters

when sampling or | Fit  Compare Sample <.|_
compari Ping | [———— Sample
paring. 7\ \\
Data: Indicate number of points

Leave all fields\blank \||o~|

when fitting.
Statistical distributions

to simulate (ex.: 10,000).

values only This will produce plots to
show what the distribution
Distribution | Apalysis
I | cragts| looks like.
) Exponential Offset
) Laplace /
oz
S = Fit Compare
) Pareto .
¢y Poisson |:| Pick a data range. )
& Triangular o ) Pick a data range.
O Uniform std. dev. This will calculate optimal This will blot d )
O UniformD [ distribution parameters h'sd"_‘" _F;)Ot_ ata 09_0'”5t”
O Weibl (using nonlinear ‘é_e _tl)str! ution (precise a
regression) istribution parameters)
Ce ] [P
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Time series analysis

= Make a diagnosis:

© Différence

= W o= o e L b

11
12
13
14
15
16

18
19
20
21

23
24

A
Month
2006 - 01
2006 - 02
2006 -03
2006 - 04
2006 - 05
2006 - 06
2006 - 07
2006 - 08
2006 - 09
2006 - 10
2006 - 11
2006 - 12
2007 - 01
2007 - 02
2007 -03
2007 - 04
2007 - 05
2007 - 06
2007 - 07
2007 - 08
2007 - 09

2007 - 10
INNT - 44

B
Passengers
112
118
132
129
121
135
148
148
136
119
104
118
115
126
141
135
125
149
170
170
158

133
112

c D E F ¢
— Data:
v b:b |2 Apply the Change Point Analysis
W sitie.in first cell (CPA) procedure. Same as for
Date/ o o / main univariate module.
label : =
Exclude &
s

Diagnosis IE:qJ.smnnﬂilgl PLS,
|7Detectchanges'nﬂ1eme/
v Autocorrelation detection

WPaiodcsa’g\aJsdetecﬁon\

m.m

To obtain an autocorrelogram
|_—" (using the patterns approach)

To obtain a periodogram
[——— (discrete Fourier transform with
smoothing of the spectrum)
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C Time series analysis

= Build a predictive model:

Indicate if trend term

(double smoothing) Holt-Winters Autoregressive model __Precise number
is needed or not e ) | o ) of lags to use.
(simple smoothing) Ry ]| T
* Smpe * Double No.. Lags
Check this to add ¥ Seasonal e To select number
/l' & Automatic principal components

a seasonality; Known constants -
precise the period : pcm___(\ from the PLS model.

~ Place cursor on options

mr= —seores ¥ Residuas analysis and read bubble help.
+ v hori 12 ;
The constants’ values are Y Forsssthonzon R 2 F"'?t“"”"’"
determined by the addin.
To force using known values, Forecast horizon: precise number of
check this box and click on the# points to predict. Use the[# to modify

confidence level of prediction interval.
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Analyzes with 2 variables

Means comparison
Power and sample size
Contingency analysis
Simple linear regression
Simple nonlinear regression
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F ’

Means comparison

© Différence

A B C D E F G H
1 | Method Time (min)
2l w1
: m:} ;i [ Pata I Paired observations k/
¥l X z Lt
6 M1 24 s =2 = ¥ Group names in X1
; m:} ;; X2 for bib A 9 ™ Unequal variances (if 2 grm@
V' st v first ~
9 W1 14 If more than 2 groups:
10 W1 21 Exchide o
1 M 13 | \ || = | ¥ sort means
12 M2 13 \ [V all pairs comparison
13 M2 Confidence Sinyplified AN
14 M2 level r reforts | Compare mean\ | |:|
15 M2 14 \

X1 (or X)

Qualitative variable
describing to which group
belongs each value
Usually categorical

X2 (orY)

Quantitative variable,
the values to be
compared

Always numeric

For 2 groups only:

X1 and X2 may be
respective values from
both groups. Then,
uncheck this option

\ .
Check this box when

there is evidence of
unequal variances
(2 groups only)

With >2 groups,

this option performs
the Boneferroni all
pairs comparisons
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Power and sample size calculations

© Différence

Power and sample size calculations | x|

Population type

" 1group .

& 200ms [0 > —+— Select proper population type.
K groups Refer to additional help for

Known parameters

Alpha level o= |0.05
Std, Dev, o= |0.2602
Solve for...

Ciff, to detect A= |1.5

Sample size n=|43

Power 1-g1=

the sample size of one
ere n s he fotal sample
number of grouos.

=)

In 3 balanced pl

popuiztion

information on extra parameter.

T Mandatory parameters: specify
confidence level and standard deviation
estimate (RMSE, when available).

\ Provide two values and leave one
field empty.

Then click on "Solve” to get the
unknown'’s value.

Note:

With 1 and 2 groups: use of non-central Student distribution

With K groups, use of non-central Fisher distribution

Différence’s addin user guide
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Contingency analysis, Mosaic plot

© Différence

Main categories
(principal factor, first

level) )
Sub-categories

/(nested subgroups, second level)

A B C D E

Complaints Day Cost (k$)
Damaged boxes Friday 7
Wrong quantity shipped Tuesday 43
Damaged boxes ) .
Billing error Contingency Analysis @
Damaged boxes Synonyims: mosaic piot, crossed Pareto, Mankkemo a‘/
Late delivery ) —
Wrong quantity s Ce90es data"tAl:A209 ﬂ o
Damaged boxes Subcategories 'data"tB1:8209 &

Unreadable logo
Late delivery

Wrong quantity g
Damaged boxes
Wrong quantity g
Wrong quantity g
Late delivery

Damaged boxes

[ W [

v titie in first cel

Weights 'data"tC1:

c209

Exclude

53
/

v Simplfied table
(only the %)

N

ptional' numerical values
providing observations’
weights

Check this box to generate a simple
table with cell-wise percentages.
Uncheck it to obtain a comprehensive
table with counts and weighted sums.

Différence’s addin user guide
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C Simple linear regression

Define dependent (x-axis) and
independent (y-axis) variables.

A B C D E Indicate if first row contains
; No. ""'8"“"5 No. g‘?m variables names.
3 11 24
4 1 40 y’4 . .
5 6 Check this box to have quadratic
'Rej ' . PP .
6 10 2 X Reestatas @ term created artificially in
. 18 18 Y Rejets1B1835 |2 / memory during the analysis.
8 5 28 ¥ title in first cal
] 10 26 M %
10 4 Kl Exclude .
11 22 12 | M Available standard 1/(Y
12 15 18 i In(Y)
3 T 16 Confidence - phﬁed transformations v
11 3 u lewel reports on Y that preserve €
15 20 10 model linearity VY
% 6 25 Y2
17 12 24 ;
15 30 10 Generate three charts to verify
19 20 20 —  homogeneity, normality and
ig 153 ?ﬁ independence of residuals
22 10 24 ~
23 25 16 I~~~ In the report, Excel formulas
241 10 will be created on worksheet

(instead of predicted values)
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nonlinear regression

Define dependent (x-axis) and
independent (y-axis) variables.

A B C D E Indicate if first row contains
1 | No. Weeks | No. Rejects variables names.
2 8 25
3 11 24 s
4 1 40 Y = O-Xb
: 36 % Rejets1A1:A35 o Y = a+bX
6 10 25 : =
; 153 ;: ¥ 'Rejets'IB1:635 < Y = o+b-exp(c-X)

¥ title in first call
9 10 26 Y = a+b-X/(c+X)
10 4 38
. 3% Exchal| 2] Y = (a+bX)
Select one .
12 15 18 = X+c-X2)-
- BT 16 Confidence [ Simpified nonlinear < Y = (a+b-X+cX?)
lewel reports <
13 34 / model from the | Y = (a+bX)
15 20 10 R— _—
16 6 25 Correlation | Linesi | list: Y = (1+exp(a+b-X))?
1; ;i ?: fodel y Y = a+b-(1+exp(c+d-X))?!
¥ = a(X~b) -

19 20 20 | H) Y = a+b-(1-exp(-(X/c)d)?
20 13 22 : :
2 5 30 e LY = a+b-tanh(c+d-X)
22 10 24 :
23 25 16 D ~—_ Generate three charts to verify
24 28 10 homogeneity, normality and

independence of residuals
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Experimentation and
simulation

Plan a Measurement System Analysis (MSA)
Analyze the results of a MSA
Monte-Carlo simulation

Différence’s addin user guide | 27



Plan a MSA

Plan an experiment

Testers

3 T1
T2
Measurement system analysis T2

< 34|

<| Pian an experiment | /
Samples
Testers Lt
= 1
Samples & m 2 ‘/
X

Tables of trials

Mumber of replicates 2

Mumber of responses (¥) 1

¥ Randomize trials

Total number of runs: 45

Specify number of
additional variables to
create and click or= .

Use the #A to edit
selected variables
names.

Use the toremove
selected variables.

—— No. replicates:
additional copies of
original design table.

~ Default option is to
randomize design

table.

© Différence
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Analyze a MSA

= Define variables and historical process variation:

Specify the three columns
required for the analysis. Testers

and samples are qualitative data.

It is also possible to exclude
specific measurements

© Différence

o
I data on historical process iable:

Provided known values (at least
average and standard deviation)
or

Specify data range (1 column) and
addin will calculate de values

Différence’s addin user guide | 29



C Analyze a MSA

= Report options:

Experiment | Process Report |

S control chart on test-retest error, plus
¥ Repeatability and residuals plots €——1——

¥ Contribution to total variation

¥ Increment diagnosis ta =|:|
¥ Risk analysis
Limits: Lower Upper
Spedification 3 1
CEsEEETEE & g

Monte-Carlo simulation: 100000 |iterations

three standard charts for residual analysis

Measurement usefulness relatively
™~ to historical process variation (as
defined on the “Process” tab)

Assessment of decisions error considering
measurement error and acceptance limits

Specification: client’'s bounds (external,
S

determine if item is acceptable or not)

Acceptance : decision thresholds (internal,
producer accepts or rejects item)

© Différence
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f“ Monte-Carlo simulation

= Prerequisites to simulation with Excel

+ Setup of the Y responses (formulas)

* Each response cell must have a formula with references to X cells. Formula can
be an Excel built-in or custom VBA function

» Specifications and target are used to perform a classical capability analysis; it's
a post-processing of simulation results

» Standard deviation is the white noise amplitude added to simulated results (for
example: RMSE from regression analysis)

» Setup of the X decision variables (or assumptions, values)

* Each cell must have a number value. The value will be modified during
simulation; actual (initial) value is not important and will be put back at the end

» Lower and upper specifications are used to limit (truncate) the range of
generate pseudo-random values from statistical distributions

* The distribution and its parameters are mandatory information for each X
« Simulator will edit X values and re-calculate all Y functions at the same time
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(m Monte-Carlo simulation

= Configure the Y responses (in-cell formulas)

© Différence

The cell is a formula

referencing to X cells

Add multiple Y (indicate

f fe| =3"B14B2-0 6*B1°B2-B1+2+2*B2/2-3"LOG(B3)

A B C D

2 X2
4

5
2 Monte Carlo Simulation
3

Responses | variables | Simulation | Report |

5 Y1 36
@Yz | IERRETS
8
9
10

number of responses to
create), delete selected 12

responses

Select a response
in the list to view
its properties

/

E F G H
E3
Properties: ]
Label i
Cell : 'Sheetl'lB&
Lower limit  : -
Target =
Upper limit  : -
Std. dev. @ 1

>
/

o
/ \

Double-click on a
property to modify it.

Use the @& to cancel
(disable) the property.

Save and reuse
a configured
problem

Différence’s addin user guide
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Monte-Carlo simulation

= Configure the X variables (in-cell values)

© Différence

Add multiple X
(indicate how
many), delete

Monte Carlo Simulation
Responses Variables Iﬁmdatinnl Ra:pnrtl
Properties: &
Label : X1
g | Cell : 'ex_simple'lB1
1| Lower limit : -
Lnper limit + -
| Distribution : Lognormal I\
B T~
Mean E ™
Std. dev. 1
4
A

/ / Bl

T~

/

Select a variable to
view its properties

/

Double-click on a
property to modify it.

Use the @ to cancel
(disable) the property

It is mandatory to specify
at least: the cell and the
distribution to use.

Value for...

%1 : Distribution {pick from list)

Lognormal

£llvx]

L Bernouill

Exponential
Laplace

Mermal
Pareto
Poisson
Triangular
Unifarm
Uniform-D
Weibull

Différence’s addin user guide
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Monte-Carlo simulation

= Simulation and report options:

Specify number of sample
points and sampling method
(see information in|i|)

Possible items for the report.

Trial values: all X values and Y
responses during simulation...
can be big!
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Optimization
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(J) Optimization solver

Available algorithms:

» Evolutionary: direct search heuristic (genetic algorithm)
Fletcher-Reeves: conjugated gradients (Polak-Ribeire variant)
MADS: mesh adaptive direct searches (random patterns)
Nelder-Mead: simplex lattices direct search
Simulated annealing: direct search heuristic
VNS: variable neighborhood search (global optimization method)

Managed variable types:
» Continuous: all algorithms
* Discrete : evolutionary, MADS, simulated annealing, VNS
* Ordering: evolutionary, simulated annealing

Handling of bounds and constraints:

* Bounds on variables: all excepted Fletcher-Reeves
* Relaxable constraints: evolutionary, MADS, simulated annealing, VNS
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(J) Optimization solver

= Organizing the spreadsheet
* The cell with the objective function must have a formula. Formula can be
an Excel built-in or custom VBA function referencing “variables” cells
* Same principle for each of constraint functions g(x)

* The vertical range of “variables” cells must have numbers
» Ordering variable: number of cells = n, all values from 1 to n appear only
once

* If required, lower and upper bounds, and inequality constants a (in g(x) <
a) must be vertical ranges of numbers
» Hint: if all lower/upper bound values are identical, specify the bound’s value
instead of specifying a range
+ Range for X contains initial solution (starting point); it is recommended to use
a feasible one...

+ The solver will iteratively modify the X values and calculate f(x) and g(x)
functions; this is the black-box approach.

© Différence Différence’s addin user guide | 37



Optimization solver

Configure the problem

A B C D E F G H | J K
1 Lower Upper .
2 Iy £ 0 PP 10 Black box optimization x| Double-click
3 B 50, 0 200 problem | solver | Settingss:| / to edit a
4 C _0'55 - 0 (Doubledlick on a property to edit) / property
] 48.759 ? =required, to be defined — = not required /
6 Type (1=Min 2=Max) 1 (Min)
7 Objective (formula cell) ‘reg nonlin'1C5
8 Y (yield) 1 (tempel X2 (concent Predicte Square resid. Variables (vertical range) ‘req nonlin'IC2:C4
g 0.01 341 12 06671 04318 Lower bounds (vert. range [ valu 'reg nonlin'lE2:E4
] in'IF2:
10 0.10 352 106 12573 13393 e e raponge [ ol reg nonimF2Fs Save and reuse a
11 020 355 1.04 14047 14513 Constraints (vert. range a) - Configured
12 0.30 353 0.895 1.3762 11581 bl
13 0.40 359 092 16732 16212 ¥ Bounds | <=x <=u problem
14 0.50 365 0.91 1.9282 2.0398 ™ Constraints g(x)<=a v Er‘lablemerabonsk)g
15 0.60 378 085 24523 34312 il
16 0.70 37T 074 25949 35906 | | |J.|| ||°|
17 0.80 382 061 30353 49967 i
A8 noan 0L naq T aTNY a9 a%4a
Check boxes to enable Th|s will generate a report
handling of bounds of the successive
and/or constraints. Improvements

Then specify the
required ranges.
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Optimization solver

= Configure the solver

© Différence

Check the box to perform

Problem Solver |settings... |

an initial random seorch\

The search will be a latin

Perfarm initial
SV exploratory
search

Number of ponks

hypercube covering all
space within bounds (or
within unbounded radius).

Algorithm: | MADS

Assumption on variables:

Quantitative:

Specify number of points to

Mominal:

& real
= | oraenng

" integer

use for the initial search.

Select an algorithm,

| — then choose the type

of the variables

Refer to scientific literature for more

Problem | Solver i%
Algorithm:  MADS

F

inal mesh size

Double-click on a row to Max, evaluations

ify sol ttings.
modify solver settings —

Note: default values are
robust recommendations.

\

Activate line searching (0 or 1)
Initial mesh size

1

0,2
0,000001
10000

Modifying them is for

information on these algorithms.
Training also available at
info@difference-gcs.com

advanced users.
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Stability Analyis
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(J Stability Analysis

= The analysis process:

* The Y (1 column) is mandatory. An instance of the Change
Point Analysis is executed to determine the Y change points

 If Xs (multiple columns) are provided, a simple regression is
made between the before-after median changes around the
moments of the Y change points. Statistically significant
regressors are reported.

» All reports are generated using the significant Xs sorted in
ascending order of p-value

» All trend chart phases are defined by the Y change points
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Select several columns Stability analysis X Use this button to include/exclude
representing the causes Data _ columns within the Xs range
4
\LX (1..p) |AA

> ¥ (1) |
[ itle inn first cell

Mandatory : select 1 column
representing the KPI

LN

Confidence level of the CPA backward elimination.

] Fxcl o] The internal forward will use -0.2 automatically.
Optional: /g ﬁ| _ o
> _ = Iterations for the CPA backward elimination. The
¢ Column with 0 on rows to / /’ / internal forward will use half this value automatically.
exclude from the analysis .~ Options / _
« Dates or labels for the Confidence level | 0.9 Sh_ortest number of points between two chonge
time axis on the charts Number of terations | 10000 _— points. Needs to be at least 10 to calculate mid-

Shortest segment 10 segment medians

[ AN

Low |r| threshold 0,5

~—__ Used to list correlated Xs (only of the X-X correlation
¥ Hide X with high p-vaiues & coefficient is at least this value)

"~ If checked, regressions with a p-value greater
b than (1-confidence level)+0.1 will be discarded

from the reports

d
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© Différence

Tools and Accessories

"Worksheets utilities" section on the toolbar
Workbook explorer and date picker
Interval calculator
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Worksheets utilities in the toolbar

Workbook explorer Page setup and
widget (see next page) printing of active sheet

Create a copy of active sheet

and send it be email to a
Scroll down list of all friend

worksheets in active View sheet... al=F -1
workbook. Select to —_— 2
access sheet. :

[:l Alphabetical sort

Calendar and date
picker widget (see next

page)

By default, list follows
tab order. It is possible
to sort by tab name.

= First sheet
(::I Previous sheet

Go to previous/next tab
(first to the left/right in tab
bar), or to
leftmost/rightmost.
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() Workbook explorer and date picker

ﬁ Worksheet explorer...

Refresh display
Collapse or expand selected groups
Rename selected sheets
Remove sheets from their group
Delete selected sheets

o = A7 R
i <—— Ungrouped sheets
Sheet3

= pmnveriate analyzes <7 Reports grouped by
- Reportl analysis type

=> Statistical distributions
. Reparts

. Report4
Reports / Collapsed group
<-» Bivariate analyzes .
== Time series Enlarge window
. Report? /
Hint! ek

Try holding down
CTRL or SHIFT keys

© Différence

—

E

Insert a date into
the selected cell...

| April

—|>| 2016 |

Su

10
17
29

Ma

Tu

5]

26

27 28 29 30

We Th Fr 5a

6 7 8 8
13 14 15 18
20 21 22 23

] [x]

Select year and month

Select the day

Click on "OK" (or double-click on desired day)
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Interval calculator

Select interval type Interval calculator
in drop down list \

P Confidence interval (mean) - N

Confidence level ¢ 0,95
na. Observations 1 18
4 Mean 1 2,65
/’ Standard deviation ¢ L2 =
. | Confidence interval (mean)
Double-click on a

Confidence inrval siﬁndrd deviation)
parameter to modify it.

Confidence interval (propartion)
Confidence interval (Cp or Pp)

650, .
2,65 0.6266 (35%) Confidence interval {Cpk or Ppk)

All dlsployed porometers [2.0234, 3.2786 ] Tolerance interval of a population
are mandatory.
[=] Dedinas
| Reset | | Close |

Click on "Calculate” to
get or refresh the result.

Adjust number of
decimals if needed.
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