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XLSTAT Architecture

@ Since version 2006

— XLSTAT uses the COM
interface to let the VBA and
C++ layers communicate.

— COM stands for Component
Object Model. It is a standard
that allows components
developed with different
languages to communicate

— Consequence: You can
develop your own applications
using either VBA, or other
programming languages to call
XLSTAT VBA or C++ functions

Paris, June 7, 2007 Architecture (1) 3 g -




UL S I A I : g YOUR DATA ANALYSIS SOLUTION
your data .1n.'||y!'.|ﬁ salution

How does it work?

@ How XLSTAT works

Excel spreadsheet » XLSTAT VBA
Input data Load data

. 4

XLSTAT VBA

Clean data “

WNOD

“ XLSTAT
C++ Engine

=
Call XLSTAT C++ g
 : :
(p)
XLSTAT VBA
Excel spreadsheet « Get results
Display results

Print results
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Adding your own code

@ You can use the XLSTAT VBA layer, or use XLSTAT as a bridge
to the XLSTAT C++ layer

Your VBA code

it

o

Excel spreadsheet
Input data

XLSTAT VBA
Load data

. 4

XLSTAT VBA
Clean data
Call XLSTAT C++

4

Excel spreadsheet
Display results

«

XLSTAT VBA
Get results
Print results

90BJIUI |AOD

XLSTAT
C++ Engine

Paris, June 7, 2007 Architecture (3) ) )




VBA — What is it?

@ VBA is a TLA (3 letters acronym) for Visual Basic for
Applications. First version was released with Excel 97.

@ VBA is a special version of Visual Basic aimed at automating
simple tasks, and developing basic up to complex
applications within Office programs.

@ To start the VBA Editor:
—

Tools  Add-Ins  window  Help

st | Tools | Daka  Window  Hel HLSTAT
Tﬁ = = = .j Iﬂlﬁ J_.$36|’II‘|D[II]I%|&I§‘H'>\|@|
’ Speliing. .. F7 . LAl Z = s
e il Gl = - g KL ) 100 H AN WRURN R N = D -
Share Workboak. .. Project - YBAProject
I Protection 3 | G | H | | |
| Macro '| b Macros... alt+Fs I@UBAP ojec t(B ok1)
fdd-Ins. .. @ Record Mew Macro. .. E‘@"’B-‘“’ oject (Book3)
H a0l
Cuskamize. .. Security...
. [=15)
Options. .. ) wisual Basic Editar P-It+F11Cg ----- 487 Thisworkboo
¥ XLSTATZ007 (xIsTAT.xla
= Microsaft Scripk Edibar Alb+Shifk+F11 . @ o )
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VBA — How does it look like?

@ The Microsoft Visual Basic Editor allows managing VBA projects

7 Microsoft Visual Basic - Book3

i Fle Edit Wiew Insert Format  Debug Bun Tools  Add-Ins  Window  Help

HERERA™ NN NN N

T I

g MainButton (XLSTART.XLA)

Yiew Code

Wigm Objeck

This\Workboo

E VEBAProject Properties. .,
@} XLSTAT2007 (Hlsl|

Inserk 4 | LE UserForm

Import File, ..

Export File. .. 1 Class Moduls

Remove
Prink. ..
Dockable
Hide

QR
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VBA — What you can do with it (1)

® Design forms:
— Forms are dialog boxes used to interact with the user

@ Microsoft Visual Basic - Book3

I File Edt Wew Insert Format  Debug  RBun Tools  Add-Ins  Window  Help

=R RN N RSN l%l&@ﬁ%l@l

%I» T W EURCN RN Nzl = W=y e
Project - YBAProject x|
=i=1E B
% & MainButton (XLSTARTALA)

-- @ 'H'BAPro]ect (Book1)

No programming is
required to design the
L i form. But it allows
R controlling it and
manage the actions

- @ XLSTAT2007 {(xlsTAT.xla)

Cantrols I

R A abl B8 EB
= \ The toolbox allows
= you to add controls

to the form
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VBA — What you can do with it (2)

©® Add code to control and react to events that happen in a workbook, a
worksheet, or a chart
— Example: A procedure that handles what happens when the selected cell changes

‘& Microsoft Visual Basic - Book3

Edit Wiew Insert Format Debug Rum Tools  Add-Ins  Window  Help

-a-gu.gj,@ammu 03 b F @izl B The events that
" - . correspond to
-- MainButton (XLSTART.XLA) . Sheetz are Iisted-
: g ::::::::E: :::z:;; N Book3 - Sheet2 (Code)
: Select one to
automatically create

BetoreboubleClick
BetoreRightClick
Calculate
Change
Deactivate
F ol Hypetink
PivotT pdste
e

LI 11ICauci Ul Ui

o X‘I:.STATZIJIJ (wIsTAT.xla} SUbrO Utine
Private Sub Worksheet SelectionChange (EyWal Target ALs Range)

Double-click on the You can type in what

sheet name to should happen when

display the the selection on the

corresponding code sheet changes
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VBA — What you can do with it (3)

@ Create you own routines and functions to perform simple or complex
actions, or to automate tasks that you need to do on a regular basis

Example: A procedure that copies the selection and pastes it in a new sheet

< Microsoft Visual Basic - Book3

File Edit Wiew Insert Format Debug Run  Tools Add-Ins  Window  Help

EE I Y LI A e ey

= 2 8 te

e no@ | SE (= E G s B

O b a2 | 5 EE
Project - ¥BAProject x|

= Create your own
=l= l - Book3 - Module (Code) M [=1[E3 .
@ MainButton (XLSTART.XLA) I{General} VI {Declarations) S u b ro u tl n e
&8 VBAProject (Book1)
&% ¥BAProject (Book3)

Microsaoft Excel Objects
Chart3 {Chart1)

| B
'Copy & selection and paste it in a new/ —
Pukblic Sub CopySelectinindPaste()

Sheet1 {Sheet1)

Sheet? (Sheat) g;é:it‘izg Copy
47 Thiswaorkbook )
E@ Forms

Range ("A1™) .3elect

HE UserForml hetivelZheet . Paste

=127 Modules

AT e
A N ]
Insert a new Define the actions to
module then type be done in the
the code in it subroutine
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VBA — What you can do with it (4)

@ Given the accessibility of Excel, its openness on data storage
formats, you can virtually develop any type of solution in VBA

@ The only drawback of VBA is that it is an interpreted
language, not a compile language

@ The consequence is that the speed of the computations is
much lower than other languages

@ This is the reason why XLSTAT is based on both VBA and C++

— The VBA layer is used to develop interfaces

— The C++ layer is used to perform all the mathematical and CPU intensive
operations

Paris, June 7, 2007 VBA - Introduction (6) 11
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VBA — What you can’t do with it

Paris, June 7, 2007 VBA - Introduction (7)
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Discovering VBA

@ A well known way to discover VBA is to use the “Record New

]
Macro” feature of Excel S —
o . . . [ 1oy B
@ This is efficient for basic operations that | oo™ s
. . | Macra ’| 3 | Macros... Alb+F5
do not require any condition, and they e J e
Options. .. ] visual Basic Editor Alt+F11
depend Ve ry mUCh On the CO ntext i Microsoft Script Editor  Alt+Shift+F11

@ This is also useful to discover objects types, methods, and
properties, without having to go through the help

® Macros are recorded in the Modules section

Paris, June 7, 2007 VBA - Introduction (6) 13
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VBA Syntax — Key concepts

@ VBA is an object oriented language

— The language allows to manipulate objects (ex: Worksheet,
Chart, Cell, ...) and collections (ex: Sheets, Workbooks, Points,

)

— Objects have properties (ex: size, font, ...), and methods that
can be applied to them (add, delete, move, ...)

— Many objects are part of the VBA environment. Sometimes it is
necessary to build your own type of objects (ex: matrix of
matrices), or special objects named classes that have specific
properties and method

— Some events can be detected by the environment and specific
actions can be programmed to react to these events (ex: click,
change, ...)

Paris, June 7, 2007 VBA - Syntax (1) 14
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VBA Syntax — Structure

@ VBA is structured
— Code is split into subroutines (actions), functions (can do actions,
and return a value), events, and special definitions for classes.

— A routine can be Public or Private (shared with the other modules of
the project, or not)

® VBA syntaxis simple

— To apply a method to an object, you need to write
Object.Method

— To get/set the value of a property of an object, you need to write
Object.Property

— If you are applying several methods or getting/setting several

properties of an object, you can factor the Object using the [With
Object ... End With]

Paris, June 7, 2007 VBA - Syntax (2) 15
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Example 1

@ Let’s create a first procedure to better understand the

concepts. This code can be pasted into the code project of a
worksheet.

% Book3 - Sheet? [Code)

(=){es The procedure sets
I{General} j I{Declaratiuns} j / What to do When

(/: you activate Sheet?2
Private Sub Worksheet_Activate()

(event Activate)

Object of type “Range” Method
\Range("Al”).SeIect‘/ _ Value of the

Range(“Al1”).Font.Bold = True <— property

End Sub Object of Property
=4 | type “Font” _»f-;

This subroutine allows to select the Al cell and set the style to bold when you activate the corresponding sheet

Paris, June 7, 2007 VBA - Syntax (3) 16
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VBA Syntax — Keywords

@ The usual [If, Then, Else], [Do, Loop], [For, Next] structures
are available, and the And, Or, Xor operators can be used

@ To call a subroutine from another subroutine or from a
function, you need to add Call before the routine name,
followed by the arguments

@ If you need to create temporary objects, you should declare
their type. This allows to save memory and to better organize
the code. Use Const or Dim to declare an object. The types of
the arguments of a routine should be declared with the
routine declaration.

@ Itis not possible to modify the value of an object that was
declared with Const (ex: Const Precision=0.0001)

Paris, June 7, 2007




UL S I A I : g YOUR DATA ANALYSIS SOLUTION
your data .1n.'||y!'.|ﬁ salution

Example 2

Public Sub ColorBysign()

@ The subroutine ColorBySign
allows to color the selected

Dim i As Long, j As Long

With Selection

CEHS |n blue If <O, green |f :O Foll;i=.1_To.Rows.Count
orJ.— 1To .Collumns_.Count
and red If >O. It 15 pUbllc' SO Wlf:tgfgieégloil’niieii GetColor ldx(.Value)
you can call it with Tools / g
Next i H
Macros / Run end with Calling the

function
@ The function is private soitis | ™"

on Iy ava ||a b I e in the mOd u Ie Private Function GetColorldx(iValue As Double) As Long

If iValue < 0 Then
GetColorldx = 41
Elself iValue = 0 Then

GetColorldx =4
Elself iValue > 0 Then

GetColorldx = 3
End If

End Function

Paris, June 7, 2007 VBA - Syntax (5) 18
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VBA Syntax — Basic Types

@ The basic types are

— Long (integers in the range [-2 147 483 648, -2 147 483 647])

— Double (continuous values in the range [-1.797693134862315308,
1.79769313486231F308])

— String (strings of characters)

— Boolean (True or False)
— Variant (any type)
@ When you declare an object using Dim, you can use special
characters for some types:
— DimiAs Long <=> Dimi&
— DimiAsDouble <=> Dimi#
— Dim i As String <=> DimiS

Paris, June 7, 2007 VBA - Syntax (6) 19
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Example 3

D For a glven X Value thls Public Function Int05(iMyValue As Double) As Double
function returns the closest Dim MySign As Long
Dim MyVal As Double, Temp As Double
Value among Int(X), MySign = lIf(iMyValue < 0, -1, 1)
Int(X)+0.5 and Int(X+0.5) MyVal < Ic(ivyValue)
Temp = MyVal
@ Int() |S d bU||t'|n funCt|On that If (iMyValue - MyVal) > Abs(iMyValue - (MyVal + 0.5)) Then
Te = MyVal + 0.5
rounds to the CloseSt Iower Ife;an;(iMy\\//a?ue-MyVaI-O.S)>(MyVaI+1-iMyVaIue) Then

integer (if X integer, Int(X)=X) e
End If

@ The function being public you
can use it within a worksheet

Int05 = Temp * MySign

End Function

Paris, June 7, 2007 VBA - Syntax (7) 20
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VBA Syntax — User Defined Types

@ You can create your own types of objects by declaring them
at the top of a module between [Public Type X, End Type]

Public Type StatisticalTest
CriticalVal As Double
DF As Long
StatValue As Double
pValue As Double
End Type

Paris, June 7, 2007 VBA - Syntax (8) 21
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VBA Syntax — Range Object (1)

@ Excel VBA allows to access the content of the worksheets
through the Range Object

Properties: Addindent, Address, AddressLocal, AllowEdit, Application, Areas, Borders, Cells, Characters, Column, Columns, ColumnWidth,
Comment, Count, Creator, CurrentArray, CurrentRegion, Dependents, DirectDependents, DirectPrecedents, End, EntireColumn, EntireRow,
Errors, Font, FormatConditions, Formula, FormulaArray, FormulaHidden, Formulalabel, Formulalocal, FormulaR1C1, FormulaR1C1Local,
HasArray, HasFormula, Height, Hidden, HorizontalAlignment, Hyperlinks, ID, IndentLevel, Interior, Item, Left, ListHeaderRows, ListObject,
LocationInTable, Locked, MergeArea, MergeCells, Name, Next, NumberFormat, NumberFormatLocal, Offset, Orientation, OutlineLevel,
PageBreak, Parent, Phonetic, Phonetics, PivotCell, PivotField, Pivotltem, PivotTable, Precedents, PrefixCharacter, Previous, QueryTable, Range,
ReadingOrder, Resize, Row, RowHeight, Rows, ShowDetail, ShrinkToFit, SmartTags, SoundNote, Style, Summary, Text, Top, UseStandardHeight,
UseStandardWidth, Validation, Value, Value2, VerticalAlignment, Width, Worksheet, WrapText, Xpath

Methods: Activate, AddComment, AdvancedFilter, ApplyNames, ApplyOutlineStyles, AutoComplete, AutoFill, AutoFilter, AutoFit, AutoFormat,
AutoOutline, BorderAround, Calculate, CheckSpelling, Clear, ClearComments, ClearContents, ClearFormats, ClearNotes, ClearOutline,
ColumnDifferences, Consolidate, Copy, CopyFromRecordset, CopyPicture, CreateNames, CreatePublisher, Cut, DataSeries, Delete, DialogBox,
Dirty, EditionOptions, FillDown, FillLeft, FillRight, FillUp, Find, FindNext, FindPrevious, FunctionWizard, GoalSeek, Group, Insert, Insertindent,
Justify, ListNames, Merge, NavigateArrow, NoteText, Parse, PasteSpecial, PrintOut, PrintPreview, RemoveSubtotal, Replace, RowDifferences,
Run, Select, SetPhonetic, Show, ShowDependents, ShowErrors, ShowPrecedents, Sort, SortSpecial, Speak, SpecialCells, SubscribeTo, Subtotal,
Table, TextToColumns, Ungroup, UnMerge

Parent Objects: AllowEditRange, Application, Areas Collection, AutoFilter, ChartObject, HPageBreak, Hyperlink, ListColumn, ListObject, ListRow,
Name, OLEObject, Pane, Parameter, PivotCell, PivotField, Pivotltem, PivotTable, QueryTable, Range Collection, Scenario, Shape, SmartTag,
VPageBreak, Window, Worksheet

Child Objects: Areas, Borders, Characters, Comment, Errors, Font, FormatConditions, Hyperlinks, Interior, ListObject, Phonetic, Phonetics,
PivotCell, PivotField, Pivotltem, PivotTable, QueryTable, Range, SmartTags, SoundNote, Validation, Worksheet, Xpath

Paris, June 7, 2007 VBA - Syntax (9)
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VBA Syntax — Range Object (2)

@ Example 4.1: Set the style of cell D2 to bold
Range(“Al1”) .Offset(1,3).Font.Bold = True

@ Example 4.2: Copy and paste cells
Range(*“A1:C3”) .Copy
Range(“D2”) .Select
ActiveSheet.Paste

@ Example 4.3: Get the number of columns in a range
NbCols = Range(MyRange) .Columns.Count
@ Example 4.4: Get the parent workbook of a Range

MyWbk = Range(MyRange.Address).Parent.Parent.Name

Or
MyWbk = Sheets(Range(MyRange.Address) .Worksheet.Name) .Parent.name

Paris, June 7, 2007 VBA - Syntax (10) 23
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VBA Syntax — Range Object (3)

Public Sub LoadTableDouble()

@ Example 4.5: Load the

Dim TempRange As Range

content of an Excel table Dim TempTable As Variant
Dim MyTable() As Double
|nto a ta ble Of Dou bles Dim i As Long, j As Long, rws As Long, cols As Long
. . ‘copy the "A1:B5" range into a range
- FI rst co py the Ra nge Into an 'set allows to create the object reference
: H H Set TempRange = Range("A1:B5")
ObJeCt to aVOId read I ng too 'sets TempTable the "A1:B5" range into an object of type variant
Often |n the Worksheet Set TempTable = Range("A1:B5")
. . 'When set is not used copies the default property of Range into
which costs a lot of CPU time ‘TempTable, a table of variant

TempTable = Range("A1:B5")

- Once It I51n memory’ ‘copy TempTable into a Table of Double

copying it into another table rws = TempRange.Rows.Count
. cols = TempRange.Columns.Count
IS a IOt fa ster Redim MyTable(1 To rws, 1 To cols)
Fori=1To TempRange.Rows.Count
—_ Doubles can easily be For j =1 To TempRange.Columns.Count
. MyTable(i, j) = TempTable(i, j)
exchanged with other Next
Next i
languages
End Sub

Paris, June 7, 2007 VBA - Syntax (11) 24
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VBA Syntax — Tables

@ You can create tables of a given type

Paris, June 7, 2007 VBA - Syntax (12) 25

Add parentheses in the Dim statement
e ex: Dim MyTable() As Double

Then use Redim to set the dimensions
* ex: Redim MyTable(1to 4, 1to 2) creates a 4 by 2 table (or matrix)

If the dimensions are set in the Dim statement, the size cannot be
changed later

Redimensioning can be done later, either preserving the data if only

the last dimension is modified, or erasing the current values

* ex: Redim Preserve MyTable(1 to 4, 1 to 3) creates a 4 by 3 table (or matrix)
without erasing the values stored in the first 2 columns

* ex: Redim MyTable(1to 4, 1 to 3) creates a 4 by 3 table (or matrix) and erases the
values stored in the first 2 columns
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Paris, June 7, 2007

Example 5

@ The subroutine
Generatel00Centered

generates a normal random

sample, centered on 0.

@ To center the sample, itis
necessary to memorize all
the generated values

@ Therefore the RandNormal()

vector is created

@ Values are output on the
active worksheet

Public Sub Generatel00Centered()
Dim i As Long
Dim RandNormal() As Double
Dim Mean As Double

ReDim RandNormal(1 To 100)

Calling an
Randomi .
ancomize Excel function
Mean=0
Fori=1To 100

RandNormal(i) = Application.NormSinv(Rnd())
Mean = Mean + RandNormal(i)
Next i

Comments

Mean = Mean / 100 . [
/ start with
'‘Center the sample and display it

With ActiveSheet.Range("A1")
Fori=1To 100
RandNormal(i) = RandNormal(i) - Mean
.Offset(i, 0) = RandNormal(i)
Next i
End With

End Sub

VBA - Syntax (13)

26
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VBA Syntax — Exchanging information

@ Exchanging objects between VBA subroutines and functions:

— When passing objects of basic types (a Long, a String, a Double, a
Boolean), you can pass it ByVal, or ByRef (default). ByVal creates a
copy in the Child routine and the value of the passed object is not
modified in the Parent routine even if it is in the Child. Passing ByVal
requires more memory as a copy is made.

— More complex objects such as tables of basic types, object types
(Shapes, Controls, ....) and custom types, can only be passed by
reference (ByRef). This means that their address in memory is passed
to the Child routine. Any change in the Child routine will be reflected
in the Parent routine.

— Note: to avoid confusion, do not use ByVal, and create a copy when
you do no want to change the value in the parent routine.

Paris, June 7, 2007 VBA - Syntax (14) 27
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Example 6

Public Sub Sub DemoPassingArguments()

@ The subroutine
ByRefExample does not -
Change Varl’ Whlle Call ByRefExample(varl) MSgBOX
generates a

ByValExample does. —

Dim varl As Long

MsgBox varl €— dialog box
Call ByvalExample(var1) that displays
MsgBox varl the value

End Sub

Private Sub ByRefExample(ByRef varl As Long)
varl =2 *varl

Fnd Sub varl is only

Private Sub ByValExample(ByVal varl As Long) Changed

varl =2 *varl / inside th|5

sub

End Sub

Paris, June 7, 2007 VBA - Syntax (15) 28
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VBA Syntax — Sharing information

® You can share a variable or a constant across all subroutines
and functions

@ To do so, put the Dim instruction at the top of the module

@ Note: If a variable with the same name is declared in a
function or a subroutine, it has priority, and the values it
takes has no effect on the global variable

I Fublic Test As Long

Public Sub GlobalVarishleTest | GIObaI
variable

Dim Test As Long

Test = 1

ol End Sub

Local
variable

Paris, June 7, 2007 VBA - Syntax (16) 29 )
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VBA Syntax — In/Outputs, Optional

@ There is no difference made between inputs and outputs in
the arguments of a procedure.

@ To better identify inputs, outputs and in/outputs, you can use
the following simple rule:
— Use aniori_prefix for inputs
— Use an o oro_prefix for outputs
— Useanio

@ Arguments can be Optional. Only the last arguments can be
optional. Optional objects cannot be tables of Doubles,
Longs, .... They can however be multidimensional variants.

Paris, June 7, 2007 VBA - Syntax (17) 30
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Example 7

@ The function WeightedMean
computes a weighted mean.
If there are no weights, the
argument “iWeights” does
not need to be entered

® Asitis using Ranges, it can be
used in an Excel cell:

X W

Mo |k —
M Wk —

Unweighted T~ 5 s «— Weighted

Paris, June 7, 2007

VBA - Syntax (18)

Public Function WeightedMean(iRange As Range, Optional iWeights
As Range) As Double

Dim i As Long, j As Long

Dim WM As Double If no Welghts

are entered

—

If iWeights Is Notl'ﬁn’gThen
WM = Application.Average(iRange)
Else
Fori=1To iRange.Rows.Count
For j =1 To iRange.Columns.Count
WM = WM + iWeights.Cells(i, j) * iRange.Cells(i, j)
Next j
Next i
WM = WM / Application.Sum(iWeights)
End If

WeightedMean = WM

End Function

31
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VBA Syntax — Optional Arguments

@ When calling a function or a subroutine with optional
arguments, if you omit one optional argument, you need to
specify precisely the next optional arguments.

@ Default value for optional parameters can be set

Public Function WeightedMeanRound(iRange As Range, Optional iWeights As Range, _
Optional iRound2DG As Boolean = True) As Double

WeightedMeanRound = WeightedMean(iRange, iWeights)

If (iRoundIt2DG) Then iWeights is
WeightedMeanRound = Int(WeightedMeanRound * 100) / 100 omitted, SO
End If .
iRound2DG must

End Function

be specified

Public Sub TestWeightedMeanRound()
MsgBox WeightedMeanRound(Range("E6:E10"), iRound2DG:=False)
End Sub

Paris, June 7, 2007 VBA - Syntax (19) 32
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Debugging the code

@ One of the great features of VBA is that it provides several
tools that facilitate the debugging:

Paris, June 7, 2007 VBA - Debugging (1) 33

Clicking F5 or F8 (step by step mode) allows to start a subroutine that
has no input/output parameters

'sets TempChj the M"AL1:ES5"™ range into an object of type range
'sets TempTable +the "L1:BE" range into an object of type wvariant
et TewpTable = Range ("L1:B5™)

'copies the default property of RBange into TempTakle

TempTalkle = Range ("41:E5"™)

You can add “toggle breakpoints” by
pressing F9 or clicking in the margin

Stop allows stopping the code at a given line of the code

Debug.Print can be used to output some values in the “Immediate”
window. To display this window, click Ctrl G. Note: The “Immediate”
window is restricted to 256 lines. When you add a 257", the 1%t line is
removed.

You can jump to a line by dragging the debugging cursor to the line
you want
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Locals Windows

@ The “Locals” window allows to control the value of all the
variables of a routine (arguments and internal objects)

ocals X
VEAProject, Modulel,LoadTableDouble _I ' VBAProject, Module1, LoadTableDouble
Expression “alue Type - I Expression | W alue | Type -
] I hocule hdociule? Mocule
Tempbj ChjectRange TempOhj OhbjectRang
TempRange RangeMange TempRange gl e
TempTakle YarianttVariant(1t0 5, 1t0 2) —  Addindent Falze “ariant/Boolean
=] My Table Double(! to S, 1 ta 2) —  AllowEdit True Boalean
My Tablel1) Double(! to 2) Application Application/application
4% My Table(1 1 1] DaLkle Aress Aressiireas
My Takle(1,2) n] Daukble Borders Borders/Borders
My Tablel2) Double(! to 2) Cells RangeRange
% My Table(2 1) 1] Double — Column 1 Long
My Takle(2,2) n] Daukble —  Columnvyicth 543 “ariantDouble
H=] My Tablel3) Double(! to 2 — Comment Mothing Commert
My Table(31) 1] Diouble — Court 10 Long
My Takle(3,2) n] Daukle — Creator CrestorCode HICrestor
fy Table(d) Double(! to 2) — Currertirray =ha cells were found = Range
4% My Table(d 1) 1] Diouble CurrertRegion RangeRange
My Takle(d,2) n] Daukle — Dependerts =Moo cells wers found = Range
Iy Table(s) Double(! to 2) — DirectDependents =ha cells were found = Range
4% My Table(3,1) 1] Double — DirectPrecedents =Mo cellz were found = Range
My Table(s,2) 1] DaLkle — Errors =&pplication-defined or object-defir Errors
i 3 Long Forit FontFont
j 3 Long FormatConditions FormatConditionsFormat Conditions
s a3 Long Formuls Variantfariant(1 to 5,110 2)
cols 2 Lang — Formuladrray " “ariartString
T — FormulaHidden Falze WariantBoolean éII
—
You can use it to explore tables You can use it to explore objects
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Watches

@ The “Watches” window allows to watch one ore more objects
that are of particular interest

Watches

Expression Type
Gf [F] ActiveShest Range" 21" wariantiobject/Fange module! . Generate I:II:ICerrter-_I
™ =] Randkormal Double1 to 1007 Modulet .Generate DOCenter
— Randormal(1) -0,565874673562 Double Moduled . Generated 00Certen
— Randhormal(2) 1,9372954091 211 Double Maodule! .Generate! D0Center
—  RandMormall 3] u] Double Module! . Generate 00Certen
— RandMormal(4) u] Double Module! . Generate 00Centen
— Randhormal(s) u] Double Module! . Generated 00Centen
— RancdMormal(E) u] Double Module1 Generate1 00Centen
—  Randrhormal(7) o Double Mu:udule1.GeneratemDCerrter-;I
E—

@ To add an object to the “Watches” window select the object

i H . . . Renimaﬁ =
in the code, and drag it into the window, or right =2
click the object and choose Add to watch. =

Hean = He|

1

r  Complete Waord
'Center
With Aeori
For i?fjﬁ' Obiject Brawser

3l

Toggle 3

b
Add Watch,.
. L L
Next Definition &3
End With
Last Position.
. Sl Hide L
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Tip to save time

@ If you want to avoid having to e
go to the Tools/Macros/Run e T T ET
command in the Excel
menus, create a button that a4 i
you can click to run the
macro | F [ &6 | H [ o+ | J [ K [ L | M

@ To do that, add a button
using the Forms toolbar, and
associate the macro of
interest

Macros in: all Open Workbooks ~

Descripkion
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Using external libraries

@ What you don’t want

— Have to copy and paste old code all the time

— Have to redo what has already been done many times by others
@ What you want

— Be able to develop little by little libraries of functions and routines
that you can easily reuse

— Be able to reuse components that were developed by others

@ While this is very common in the open source community,
this is much less common in the VBA community

@ Since version 2006, a licensed user of XLSTAT can use the
XLSTAT components to develop his own solution
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Making reference to a library

@ To allow a project to use external code, you must set the
reference of the project to the library

References - VBAProject |X

Available References: “

[&isual Basic For Applications ~ Cancel |
PR ) i ¥ Microsoft Excel 11.0 Object Librar —
& Microsoft Visual Basic - Book3 ¥ COLE Automation ! ¥ -
; i i ject Li Browse... |}
i Rle  Edib Vi Insett  Farmat  Deb n —lT = | Add-I wind Hel vl Microsoft Office 11,0 Object Library o
25 Bl B o s 8 CC PR NCOWERE D W] Microsaft Forms 2.0 Object Library e
= = N EE G Y O |E %ﬁfefentes--- | [ Microsaft Windows Image Acquisition Library v2.0 ‘l‘l
S = — Additional Controls [ Microsaft Wisual Basic for Applications Extensibility 5.2
M) mo@ | SE[==]H |2 [ UMSAYED: WEAProject Priority "
1 =
[IMicrosaft ‘Windows Installer Object Library +
<Ready= Cptions. . [CIxLsTAT2007
) ) [ ]#L5TATESLC
Expression | walue | Type WBAProject Properties. .. [ IHLsTATCR T
v
Digital Signature. .. TXI STATDTIC | 5 —

Visual Basic For applications

Location;  <:YProgram Files\Fichiers communsiMicrosaft Shared\WEAWESA
Language: English/Standard

@ If the file is not listed in the References window, you can use
the Browse button to select it. By default Excel expects *.dll
files, but it can also be *.xls or *.xla files.
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Making reference to XLSTAT

@ To make reference to XLSTAT.xla, select the file in the XLSTAT
installation folder. Then, you should see XLSTAT listed and

checked.
fvailable References:

Wisual Basic For Applications ~ Cancel |

[w| Micrasoft Excel 11.0 Cbject Library ]

[w| OLE Automation

. Microsoft OFfice 11.0 Object Library Erowse., |
M|crosoft Fotmis 2.0 Obiect lerari J

I:l FainButtan

[_IMicrosoft Visual Basic For Applications Extensibility 5. Priority

[ | ¥LSTAT Constanks Library Help |

[ =LSTATESIC J

[®LSTATCRLC

[ 1%LSTATDIIC

[ ®LSTATYMIC

71 TAS Helner O l."nmnnnF!nl'|1 N Tvne Likrary b

£ | >

Language: English/United States

ALSTATZ2007
|7 Location:  D:\program FilesiaddinsoftixLSTAT2007XLSTAT . xla

@ XLSTAT.xla is the main VBA based XLSTAT file
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Using XLSTAT elements

@ You can then use the object browser to see what you can
access in XLSTAT.xla (only public elements can be seen):

‘=1 Object Browser,

PO -] || = 2|

~| #lY

Classes

i Generalinfo

¥ Main

¥ Main_BarMenu
il Main_Charts
il Main_DisplayShared
¥ Main_Forms
il Main_Functions
il Main_R

¥ Main_Report
il Main_Tools

4 Main_Tree

i Rangelnfo

21 Sheett

f Systeminfo

2 ThisWorkbook
0 XLSTATInfo

Members of '=glohals="

3 ActivateChart

=% ActivateRefeditSheet
=% AddFunctionsMenu
=% AddinfoToReport

=% AddNewChartSheet
=% AddRangelnfoToReport
=% AddStartButton

=% AddToFunctionsMenu
E Apo

E ApoEx

E ASlash

=% Auto_Add

=% Auto_Open

& AxesOptions

=% BuildBiplotTable

=% BuildBoldTable

=2 BuildCatStatsinfo

=% BuildDatalnList

=% BuildEigenValuesTable

Project XLSTAT2007

KLSTAT for M3 Excel

Coprogram FileshaddinsoftxLSTAT2007HLETAT xla

1 = Constant
a =& = Sub or Function
By = Object of special type
Dy, =Type
#2f =Module
faf =Form/Wbook / sheet
VBA — Using external code (4) 40




ALSTAT’

your data analysis ac

@ In XLSTAT, the Rangelnfo type is used a lot, both for inputs and

YOUR DATA ANALYSIS SOLUTION

The Rangelnfo type

outputs. We recommend that you use it:

Public Type Rangelnfo

End Typ

ByColumns As Boolean
ByRows As Boolean
RangeAddress As String
Cell11 As String

Cellln As String

Cellnn As String
CellStart As String
MaxNbRow As Long
MaxNbCol As Long
NbAreas As Long
NbCol() As Long
NbRow() As Long
OldCell11 As String
SheetName As String
SheetNameFirst As String
SheetPrefix As String
TotalCol As Long
TotalRow As Long
WbookName As String
e

Paris, June 7, 2007

Was the select done by columns

Was the select done by rows

Address of the Range

Address of the upper left cell

Address of the upper right cell

Address of the bottom right cell

Address of the initial cell

Maximum number of rows in an area

Maximum number of columns in an area

Nbr of areas in a range

Nbr of columns in each area

Nbr of rows in each area

Address of the cell that was previously Cell11

Name of the current sheet

Name of the first sheet used by the current Rangelnfo object
Name of the sheet prefix

Total number of columns

Total number of rows

Name of the workbook where the Rangelnfo is used

VBA — Using external code (5)
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Example: calling an XLSTAT subroutine

@ This example allows you to call a subroutine contained in the
Main module of XLSTAT.xla:

‘a1 Object Browser.

[xsTaTz007 <] || Bn[sa] 7|
I vl Ml Ul

Classes Members of Main'

@ =globals= # |[=% RunProcPAC ]

@1 AxesSelection =% RunProcPAR

o AXoptions S RUnProcPCA Public Sub DemoShowPCADialogBox ()
1 Class1 =% RumProcPEN

@ DataSelections =% RunProcPFM

o Generalinfo =% RunProcPIV Call FunProcPCh
1 InBox =% RunProcPLF

2L =% RunProcPLS

-4 - RunProcPLT

w2 Main_BarMenu =% RunProcPM1 End Sub

W2 Main_Charts =% RunProcPM2

v Main_DisplayShare:
2 Main_Forms E
=4 Main_Functions

=% RunProcPM3
=% RunProcPM4
=% RunProcPM5

Fuhlic Sub RunProcPCA()

. . .
(& Main R & RunProchMs Running this subroutine

¥ Main_Report <& RunProcPR1

¥& Main_Tools <& RunProcPR2 H H

¥ Main_Tree 2% RunProcPRK = d I S p I ays t h e P CA d I a I Og bOX
2 Messages <% RunProcRDA B

&1 Options <% RunProcREC

© Rangelnfo <% RunProcREG

1 Sheet1 <% RunProcRES

o Systeminfo =% RunProcSCA

21 ThisWorkhook __ | |=® RunProcSEM

21 XLSTATInfo =% RunProcSHM

" X1 STATInfo ¥ |- RunProcsI? o

Member of XLSTAT2007 Main

Paris, June 7, 2007
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Calling XLSTAT tools
without showing dialog boxes (1)

@ The XLSTAT projects where the various tools are available are
stored in the XLSTAT-XYZ.dI| files (XYZ: MCA, LOG, ...).

® These libraries include functions that allow to call silently the
tools, without showing the dialog boxes.

® These functions start with LoadRun, followed by the name of
the method (ex: LoadRunPCA for Principal Components
Analysis, LoadRunREG for linear regression).

Paris, June 7, 2007 VBA — Using external code (7) 43
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Calling XLSTAT tools
without showing dialog boxes (2)

@ How to use the LoadRun functions:
— Make reference to the XLSTAT-XYZ.dIl library

— Create a routine that prepares the information required by
LoadRun

— Call LoadRun with the necessary arguments
— Postprocess the results if necessary
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Example: Calling LoadRunPCA (1)

@ Definition of the LoadRunPCA function:

Public Sub LoadRunPCA(DataRange As Range, Optional MatrixType As Long =1, _
Optional WithVarLabels As Boolean = True, Optional ObsRange As Range, _

Optional OutputType As Long = 2, Optional OutRange As Range, _
Optional PCAType As Long =1, _
Optional NoScreenUpdating As Boolean)

Note 1: All options of the PCA dialog box are not available in the
LoadRunPCA function. If you need to change the options, do it first in the
dialog box. If you really need to access them programmatically, contact
Addinsoft.

Note 2: When set to True, NoScreenUpdating allows to ignore the dialog
box that prompts you for the choice of axes.

Paris, June 7, 2007 VBA — Using external code (9) 45
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Example: Calling LoadRunPCA (2)

@ Call example:

Public Sub Sub VBA_PCA_Demo()
With Workbooks("demoVBA-PCA .xls")

Activate
Call LoadRunPCA(Sheets("Data").Range("SB:SG"), 1, True, Sheets("Data").Range("SA:SA"), PCAType:=1)

End With

End Sub
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Other LoadRun procedures

® The following LoadRun procedures are available:

Method(s) Subroutine name Library
Dissimilarity matrices LoadRunDSS XLSTAT-CLU.dII
K-means clustering LoadRunKMN XLSTAT-CLU.dII
Agglomerative Hierarchical Clustering LoadRunAHC XLSTAT-CLU.dII
Normality tests LoadRunNormTests XLSTAT-DIS.dII
Distribution sampling LoadRunDistSampling XLSTAT-DIS.dII
Distribution fitting LoadRunDistribFit XLSTAT-DIS.dII
Classification trees LoadRunTree XLSTAT-DTM.II
Kaplan Meier Analysis LoadRunLife XLSTAT-Life.dll
Logistic regression LoadRunLOG XLSTAT-LOG.dII
Linear regression LoadRunREG XLSTAT-LOG.dII
Discriminant analysis LoadRunDisc XLSTAT-LOG.dII
Principal Components Analysis LoadRunPCA XLSTAT-MCA.dII
Create a contingency table LoadRunDCA XLSTAT-MCA.dII
Correspondence analysis LoadRunCA XLSTAT-MCA.dII
Multiple Correspondence analysis LoadRunMCA XLSTAT-MCA.dII
MDS LoadRunMDS XLSTAT-MCA.II
Non linear regression LoadRunNLI XLSTAT-NLN.dII
Non parametric regression LoadRunNPReg XLSTAT-NLN.dII
PLS regression LoadRunPLS XLSTAT-PLS.dII
Transformations LoadRunTransform XLSTAT-PRP.dII
Time seres smoothing LoadRunSmooth XLSTAT-TSA.II
ARIMA LoadRunARIMA XLSTAT-TSA.II
Non parametric tests LoadRunNonParam XLSTAT-TST.dII
Correlation tests LoadRunCorrelTests XLSTAT-TST.AII

©@ Demos are available at http://www.xlIstat.com/demoVBAzip

@ Should you need to access any additional tool, just tell us

Paris, June 7, 2007 VBA — Using external code (11)
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Example: K-means and AHC (1)

Public Sub ChainkmeansAHCQ

L]
Dim C As string, g ess As String
is example shows how to do S
Dim NbrClusterskiN As Long, NbrClustersAHC As Long, NbrCols As Long, NbrRows As Long

Dim Classes As Variant, Classes2 As Variant
Dim RangeOut As Rangelnfo

first a k-means and then an AHC:
this is necessary if you have a lot
of observations and if you want o o e

D
Classes = Activesheet.Range(.0ffset(3, 1).Address & ":" & .Offset(NbrRows + 2, 1).Address)
End With

L]
"locate the weights to know where the clusters are described
N WRangeAddress = .Cells.Find("Sun of weights").Address
NbrClustersaHC = 3

intensive method and it should

With Range(WRangeAddress)
Call LoadRunAHC(Activesheet.Range(.Offset(1, -NbrCols).Address & ":" & .Offset(NbrClusterskiN, _

not be used with more than 2000
observations.

WithTruncation:=True, TruncNbrClasses:=NbrClustersAHC, _
End With

With ActiveSheet

NoScreenUpdating:=False)

“locate the results by objects
With ActiveSheet
ReDim Classes2(1 To NbrClusterskmN)
ClassesAddress = .Cells.Find("Results by object).Address
With Range(ClassesAddress)
Classes2 = ActiveSheet.Range(.0ffset(3, 1).Address &
End With
End With

The code is available in the

For i =1 To NbrRows
asses(i, 1) = Classes2(Classes(i, 1), 1)

& .Offset(NbrClusterskiN + 2, 1).Address)

Next i

L] L] L]
D em OV B A yd| e In ket the st beton e previoss et
° RangeOut.Cell11 = Range(ClassesAddress).Offset(NbrClusterskiN + 6).Address

RangeOut.SheetName = ActiveSheet.Name
RangeOut.WhookName = ThisWorkbook.Name

d e m OV BA_ K M N _A H ‘ X I S Call DisplayTitle(Rangeout, “Final classification for initial observations")
L]
c

SetFormat(ColFormats, 1, -2)
DisplayTable(RangeOut, Classes, NbrRows, 1, iColumnsFormats:=ColFormats)

cal

End Sub
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Example: K-means and AHC (2)

® Step 1: Call the K-means
routine

@ Step 2: Extract the classes
information, and find where
the cluster description is
located

Public Sub Sub ChainKmeansAHC()

Dim ClassesAddress As String, WRangeAddress As String

Dim ColFormats() As String

Dim NbrClustersKMN As Long, NbrClustersAHC As Long, _
NbrCols As Long, NbrRows As Long

Dim Classes As Variant, Classes2 As Variant

Dim RangeOut As Rangelnfo

NbrClusterskKMN = 10
NbrCols = 4
NbrRows = 150

Call LoadRunKMN(Sheets(''Sheetl1') .Range(''B:E'), False, _
NbrClusterskKMN, 1, NbRepetitions:=10, _

Center:=True, Reduce:=True, _
ResultsiInOriginalSpace:=False, _
NoScreenUpdating:=False)

00O

With ActiveSheet

"store the results by objects

ReDim Classes(1 To NbrRows)

ClassesAaddress = .Cells.rind("'Results by object').Address
With Range(ClassesAddress)

Classes = ActiveSheet.Range(.Offset(3, 1).Address & ":" &

.Offset(NbrRows + 2, 1).Address)

End With

"locate the weights to know where the clusters are described
WRangeAddress = .Cells.Find(*'Sum of Weights').Address

Paris, June 7, 2007 VBA — Using external code (12)
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Example: K-means and AHC (3)

NbrClustersAHC = 3
@ Step 3: Ca” the AHC I"OUtIne, "Dissimilarity Criterion 10 is Euclidean distance
. . “clustering method 6 is Ward
and SpeCIfy the row WEIghtS With Range(WRangeAddress)
Call LoadRunAHC(ActiveSheet.Range(.Offset(1,

Opt|on -NbrCols) .Address & ":" & .Offset(NbrClusterskMN, _
-1).Address), _

False, True, 10, 6, False, _

RowWeights:=ActiveSheet.Range(.Offset(1l).Address & ":”

& .Offset(NbrClusterskMN) .Address), _

WithTruncation:=True, TruncNbrClasses:=NbrClustersAHC, _

NoScreenUpdating:=False)

End With

End With
00O

@ Step 4: Extract the classes “locate the results by objects

With ActiveSheet
ReDim Classes2(1 To NbrClusterskMN)

. . N - PR
information, and compute the e cmecnaany ¢ Results by object-Address
Classes2 = ActiveSheet_Range(.Offset(3, 1).Address & ":" & .Offset(NbrClusterskMN +

final classification for the 2, b hiress>

End With

Original ObservationS- Then “find the final cluster for each obs

For i = 1 To NbrRows
Classes(i, 1) = Classes2(Classes(i, 1), 1)

display the final classification

“display the results below the previous results

RangeOut.Celll1ll = Range(ClassesAddress).Offset(NbrClusterskMN + 6).Address
RangeOut.SheetName = ActiveSheet.Name

RangeOut.WbookName = ThisWorkbook.Name

Call DisplayTitle(RangeOut, "Final classification for initial observations™)

Call SetFormat(ColFormats, 1, -2)
Call DisplayTable(RangeOut, Classes, NbrRows, 1, iColumnsFormats:=ColFormats)

End Sub
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Using XLSTAT C++ routines

@ In the object browser, besides the XLSTAT main library,
XLSTAT.xla, you can see a series of other projects that are C++

libraries.

@ You can also add reference to the C++ libraries in order to
access the C++ functions of XLSTAT

@ This requires more caution as all the exchanges between VBA
and C++ are by address, and any mistake in the declarations
might lead to crashing Excel

@ To give the address of an object, you need to specify the
address of the first element, and the size

Paris, June 7, 2007 VBA — Using external code (15) 51 Wil



Ul S IA I : ' YOUR DATA ANALYSIS SOLUTION
aofution

your data analysis ac

References to C++

@ When you make reference to a C++ library, you do not see it
in the References list of the project explorer, but only in the
references box

References - YVBAProject

Available References:
E‘@ YEAProject {Eunference.uls} v Yisual Basic For Applications ~ Cancel |
[=-E5 Microsoft Excel Ohjects [w| Microsoft Excel 11,0 Ohject Library —
OLE Aukomation
- {il) Chart3 {Chart1) | Microsoft Office 11,0 Object Library Browse. .. |
L Microsoft Forms 2.0 Object Library
= Sheetl (Sheetl) VL STATZ007 ﬂ
oEH] Sheetz (Sheet) LS TATHMIC
. [ MainButtan Priority
@ Thisiorkbook. [ Microsaft Wisual Basic For applications Extensibility 5. Help |
- [77 Forms [ XLSTAT Canstants Library ﬂ
[ ¥LSTATES1C
=55 Modules [ SLSTATCALM
g2 Modulet [CTLSTATCRIC
[ 1% STATDTIC L
ﬁa Module2 < il »
=5 References
: —RLSTATYMIC
B8 reference to XLSTAT.xa
Location;  DvyProgram Filestaddinsof L3 TATZ007 LS TATYMIC dl
Language: English/United States
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XLSTAT C++ / Example 1

@ Many matrix operations are available in the XLSTATVM1C.dlII
library

@ This example shows how to compute a matrix product

Public Sub TestMatrixProduct()
Dim i As Long, j As Long

Dim Matrix1(1 To 2, 1 To 3) As Double

Dim Matrix2(1 To 3, 1 To 4) As Double a3 Double(1 10 2, 1 to 4)
Dim Matrix3(1 To 2, 1 To 4) As Double ] Matri3(1) Dauble(1 ta 4)
— Matrix3i 1) G Double
| Matrix3c1 21 15 Dauble
'note: a matrix is considered in C++ as a vector of size n x p | Matrixa1 3 24 Double
'so you can use vector routines if you do not need to use the row/column information — Matrbal g 33 Double
Call Cpp_V_SetToValue(Matrix1(1, 1), 2 * 3, 1) e Doube(l 128
—_ = 4 4 ’ — Matrix3(2,1) =] Double
Call Cpp_V_Set1toNDbl(Matrix2(1, 1), 3 * 4) L Matrix322) 15 Double
L Matia(23) 24 Double
L Matrixs(24) 33 Double

‘run the matrix product: Matrix1 x Matrix2 = Matrix3
Call Cpp_M_ProductAB(Matrix1(1, 1), 2, 3, Matrix2(1, 1), 4, Matrix3(1, 1))

End Sub
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XLSTAT C++ / More about matrices

@ Here are a few of the matrix functions available in XLSTATVM1C.dll

Routine name Description

Cpp_M_Center
Cpp_M_Center2
Cpp_M_CholDecomp
Cpp_M_Dedupe
Cpp_M_Determinant
Cpp_M_DuplicateDbl
Cpp_M_DuplicateStr
Cpp_M_Eigen
Cpp_M_lInverse1
Cpp_M_InverseTriang
Cpp_M_InvGeneralized
Cpp_M_ProductAB
Cpp_M_ProductABC
Cpp_M_ProductBV
Cpp_M_ProductTrAA
Cpp_M_ProductTrABA
Cpp_M_ScalarsA
Cpp_M_Standardize2
Cpp_M_Sums1As2B
Cpp_M_SVDecomp
Cpp_M_Trace
Cpp_M_Transpose
Cpp M Transpose2

Center a matrix

Center a matrix and return the result in the original matrix
Cholesky decomposition of a square matrix A = LL’
Deduplicate a matrix of doubles

Determinant of a matrix

Duplicate a matrix of doubles

Duplicate a matrix of strings

Compute the eigen decomposition of a square matrix
Inverse of a square matrix

Inverse of a triangular matrix

Generalized inverse of a square matrix

Matrix product C=AB

Matrix product D=ABC

Multiply a matrix by a vector (V2 = B.V1)

Multiply a matrix by its tranpose

Matrix product C=A'BA

Multiply a matrix by a constant

Standardize a matrix and return the result in the original matrix
Sum of 2 matrices multiplied by constants: C = s1.A + s2.B
Singular value decomposition of a matrix

Trace of a matrix

Transpose a matrix

Transpose a matrix and return the result in the original matrix

Paris, June 7, 2007
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Creating an Excel function that
requires both VBA and C++

@ We want to create a spreadsheet function that allows to compute the Chi-

square independence test on a contingency table, and returns either the
Chi-square value, the DF, the critical value or the p-value

— We need to be able to accept a range as input

— We need to convert it to a table of doubles before passing it to the C++
routine

® 1. Routine declaration: Needs to be a function to return a result.

— iResult is 1 for Chi-square, 2 for p-value, 3 for critical value, 4 for DF

Public Function XLSTAT IndepTest(iRange As Range, iResult As Long,
Optional alpha As Double = 0.05) As Double

— alphais used only to compute the critical value
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XLSTAT IndepTest (2)

® 2. Transforming the Range into a Table

— A function of XLSTAT allows to quickly transform a Range into a vector of size (1 to
n,1to1)

Dim isMissing As Boolean, Missing() As Boolean, n As Long, p As Long

Call ProcessRanges(iRange, isMissing, Missing(), ContTable(), n, p)

— We don’t want any missing value, so if there is one we should exit

If isMissing Then

XLSTAT IndepTest = CVErr(2015)
Exit Function
End If

— ConTable is now (1 to n, 1 to 1). So the true size of the contingency table is (1 to n/
p, 1 to p)
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XLSTAT IndepTest (3)

® 3. Calling Cpp_IndepChiSquare

— Cpp_IndepChiSquare allows to obtain the 4 possible outputs
Dim ChiSQ As Double, pVal As Double, ChiCrit As Double, DF As Double, RetVal As Long

Call Cpp_IndepChiSquare(ContTable(1, 1), n / p, p, alpha, ChiSQ, pVal, ChiCrit, DF)

— We then prepare the Output. Built-in function Choose, allows to pick the nth
element in a list, where n is the first argument

XLSTAT _IndepTest = Choose(iResult, ChiSQ, pVal, ChiCrit, DF)
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XLSTAT IndepTest (4)

@ 4. Application: Effect of a drug on 4 groups of mice

Effect a1 G2 a3 G4
pOSiﬁ‘u"E 3 2 0 B Function Arguments |z|
none 3 1 3 1 XLSTAT IndepTest
neqgative 2 2 3 a IRange B = A0
IResult 2 Fe)=2
Alpha| . =

= 0,096371032
Mo help available.

E3 Microsoft Excel - Conference.xls IRange

E File Edit Wiew Insert  Format  Tools Data  Window  Help  ®LSTAT

|_1 E H | E | ﬁ lg | ? ﬂ | & lq.hﬂ IE . yl *_J e | & 5 . %l il | Farriula result = 0,096371032
N — Help on this function L [o]'4 ][ Cancel
=25 - fe =HLSTAT IndepTest(C24:F26;2)
A | 8 | ¢ | o | E | F | & | H
22
23 Effect Gl G2 3 G4
24 positive 3 2 a B
2h none 3 1 3 1
26 negative 2 2 3
27
28
2 [
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Programming with XLSTAT ... next steps

@ The C++ library of matrix functions allows to quickly develop
most data analysis techniques

@ XLSTAT includes several functions that facilitate the
management of dialog boxes and the extraction of data

@ XLSTAT is designed to welcome your own home made
interfaces and code through the scheme of “Plug-ins”. As a
proof of concept, we have developed one for a major food
company: a specific toolbar is automatically added to XLSTAT,
and it allows the end users to access specific functions where
several XLSTAT functions and specific actions are successively
processed
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Conclusion

@ VBA is a powerful and easy to use language. It allows

— Automating tasks in Excel

— Creating interfaces to interact with the end-user
— Using XLSTAT built-in VBA functions

— Using XLSTAT built-in C++ functions

— Chaining several XLSTAT tasks

— Creating your own solution based on XLSTAT

@ |n order to further develop the access of the XLSTAT users to
programming we will
— Open a forum
— Publish additional examples
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