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Efficient Model BuildingEfficient Model Building

Use wellUse well--identified blocksidentified blocks

Group into separate blocks:Group into separate blocks:
•• assumptionsassumptions

•• intermediate calculationsintermediate calculations

•• resultsresults

Build the model in order to optimize:Build the model in order to optimize:
•• screen workscreen work

•• printingprinting



SearchingSearching……



The Lookup() FunctionThe Lookup() Function

AA series of nested series of nested 
IF() functions may be IF() functions may be 
used in B21 in order used in B21 in order 
to get the postal rate, to get the postal rate, 
however the proper however the proper 
formula is :formula is :
=lookup(B20,A5:B18)



The Lookup() AlgorithmThe Lookup() Algorithm

Go down the first column until you find a Go down the first column until you find a 
value > the value you are looking forvalue > the value you are looking for

Go up one row and return the rightmost Go up one row and return the rightmost 
value in this rowvalue in this row

This implies that the first column has its This implies that the first column has its 
values in an ascending ordervalues in an ascending order

«« HorizontalHorizontal »» table table sswitch rows/colswitch rows/cols



Two Possible SyntaxesTwo Possible Syntaxes

=lookup(value,matrix)=lookup(value,matrix)
in order to look up for a value in a vertical in order to look up for a value in a vertical 
or horizontal matrixor horizontal matrix

=lookup(value,vector 1,vector 2)=lookup(value,vector 1,vector 2)
looks up for the value in vector 1 and looks up for the value in vector 1 and 
returns what is exactly in the same position returns what is exactly in the same position 
in vector 2 (vectors have same dimension)in vector 2 (vectors have same dimension)



The The xLookupxLookup() Functions() Functions

Syntax of V Lookup: Syntax of V Lookup: 
==vlookupvlookup(value,matrix,(value,matrix,colcol #,false)#,false)
•• Same syntax for Same syntax for hlookuphlookup with row #with row #

•• truetrue or nothing = intermediate values are OKor nothing = intermediate values are OK

UsingUsing xLookupxLookup() with the Row() or Column() () with the Row() or Column() 
functions, you recover many different functions, you recover many different 
results using the same formularesults using the same formula



The Index() FunctionThe Index() Function

First syntax:First syntax:
=index(vector,position)=index(vector,position)

Second syntax: Second syntax: 

=index(matrix,row #,=index(matrix,row #,colcol #)#)

Third syntax: Third syntax: 

=index({matrices}, row #,=index({matrices}, row #,colcol #,mat #)#,mat #)



The Match() FunctionThe Match() Function

Syntax: Syntax: =match(value,vector,0)=match(value,vector,0)
•• finds the position of the 1finds the position of the 1stst occurrenceoccurrence
•• the vector does not need to be sortedthe vector does not need to be sorted

Other possible third argumentsOther possible third arguments
•• 1 (default  value), position of the last value less 1 (default  value), position of the last value less 

than or equal to than or equal to value value (like Lookup)(like Lookup)
•• --1 : position of the last value 1 : position of the last value ≥≥ valuevalue
•• with +1 or with +1 or --1, the vector is usually sorted1, the vector is usually sorted



Using The Match() FunctionUsing The Match() Function

Find the position of a maximum:Find the position of a maximum:
=match(max(vector);vector;0)=match(max(vector);vector;0)

Identify the last used row in a column:Identify the last used row in a column:

=match(=match(--10^9;C:C;10^9;C:C;--1)1)

Many possible applications in conjunction Many possible applications in conjunction 
with the Offset() or Index() functionswith the Offset() or Index() functions



TimeTime--Dependent ModelsDependent Models

A natural setA natural set--up is to have the different up is to have the different 
times in columnstimes in columns

But 256 columns mean that a 1But 256 columns mean that a 1--minute minute 
simulation is limited to 2 hourssimulation is limited to 2 hours

A solution is to parameter the time period A solution is to parameter the time period 
so that you may, with the same model, run so that you may, with the same model, run 
4 hours with a 24 hours with a 2--minute time intervalminute time interval



Calling CB 7.2 from VBACalling CB 7.2 from VBA……

In the VBA  editor, the Tools In the VBA  editor, the Tools –– References References 
command must refer to  thecommand must refer to  the CBDevKitCBDevKit

The VBA commands may reset, define the The VBA commands may reset, define the 
assumptions, run the simulation,assumptions, run the simulation,……

There are some incompatibilities between There are some incompatibilities between 
the CB 5 version and the CB 7 versionthe CB 5 version and the CB 7 version



Calling VBA from CB 7.2 Calling VBA from CB 7.2 ……

There are five reserved macro names, one There are five reserved macro names, one 
for each step (see next slide)for each step (see next slide)

Novelty: there is a Novelty: there is a CBAfterRecalc CBAfterRecalc macro macro 
andand a a CBAfterTrialCBAfterTrial macromacro

You may deactivate all these macros in one You may deactivate all these macros in one 
shot with a single test on a public flagshot with a single test on a public flag



How How 
you you 
may may 
use use 
VBA VBA 
with with 

Crystal Crystal 
Ball Ball 
7.27.2



Step By Step Model CreationStep By Step Model Creation

Create the graph with the background and Create the graph with the background and 
three series of pointsthree series of points

Put a scroll bar for the selection of the time Put a scroll bar for the selection of the time 
to be representedto be represented

Create a macro for continuous animationCreate a macro for continuous animation

We would also need a macro generating We would also need a macro generating 
the simulation datathe simulation data……



Calling VBA from CB 7.2 Calling VBA from CB 7.2 ……

There are five reserved macro names, one There are five reserved macro names, one 
for each step (see next slide)for each step (see next slide)

Novelty: there is a Novelty: there is a CBAfterRecalc CBAfterRecalc macro macro 
andand a a CBAfterTrialCBAfterTrial macromacro

You may deactivate all these macros in one You may deactivate all these macros in one 
shot with a single test on a public flagshot with a single test on a public flag



ConclusionConclusion

With a good mastery of Excel and Crystal With a good mastery of Excel and Crystal 
Ball, there are few limits to achievementsBall, there are few limits to achievements

Whenever I compete in tender offers, my Whenever I compete in tender offers, my 
Excel & Crystal Ball solution is at least 3 Excel & Crystal Ball solution is at least 3 
times cheaper than the second best offertimes cheaper than the second best offer
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