mmpleﬁ- ity
cGoutding in sixe and iormula
oniient every three year:
rids larger model size

and complexity s clear, and L ean

5 appedr to he

he

trend towa

o0 E10 TeRS
shouid not contine. 5t seems that
given increasingly powertul
spreadsheet tools, users wish to
madel

n why this trend

reater levels of detald

and are usizg ever more advanced
formulas and techniqoes, to
manage complex data sets, and
manage a greater range of
scenarios (see Figure 1)

There is a wealth of research
regarding the incidence of

spreadshect ervs, for cxamy

those cited by Berglas and Hoare
in the fuly/August edition. T work
it PrivewatarhouseCoaper's
Spreadsheet Assurance Seivice,
which specialises [n the review of
spreadsiiect-hascd models, for
examole to support project finarce

fending and major acquisitions.
Given the trend towards greater
model size/complexity, and my
cwi observations of errors based
on testiing client models, in my
view the risk of modelling errors is
fikely to grow.

The chiallenge is therefore to
find ways of proventing errors
affecting the quaii

v of
msragement decisions. It my

view the best fechnique is
prevention by using a structured

&0

development approach such as
that recommended by Burglas and
Hoate or as set ot in the
TCAEW/PricewaterhiouseCoopers
publivation, Spreadsficel Mosdetting
Best Practice. When supported by
good independent quality

viques shoutd
iable maodek

rance, fhese to
aft i quality, o

Howeves, | recogriise that duc io
the oiten tight i
in business/financial decisions
ctice design standards
may he difficut
life, madels underpinniug
headline-making deals arc often
put togethier by several peaple,
working long bours under time
pressure and, not surprisingly,
with tiftle regard to modetling best
peactice. S0 what cart be done
when the board b
days to close a major transaction
and demands
the model is rellable?

The purpost of this article is to

inheront

such best pr

1t follow, nreal

a matter of

sOMme assurance that

offer a perspective based onmy
extensive experience of practical
situations invoiving the need 1o
eliminate potential errors when
Lesting time is short,
heing risk-focused and using

alterative lesiing techniques.

through

i
W r’hs:.’l given & complex model it s
onty natural to want to dive loto
checking the detail. However, this
can becoms overwhelming, and
may achieve very litthe in terms of
gaining significant assurasnce.
The fizst steps should be to:

Copyright © 1999.

o Understand the nature and
dynamics of the problem being
modetied by undertaking a
discussion with the mode!
and the key users who will be
plaving reliance upon the
resuits.
Understand the s
flow of the model through
discussion with the modeller. Tt
Is usetul if the nrodat
provide documentation which

2

fructure #nd

includes data flow diagrams and
descriptions of key arcas of the
model’s lagic.
coutd be fur
with a diagrammaiic
representation of the fl
between the maodel’s worksheets
produced from a spreadsheet
hased interrogation tool o by
hand.

Agree with the modeiier and
users what the key outputs are
and whether any areas are low
risk or could even be ignored.

This process
ther supplermentad

OWS

°

Comsequently, it is important to
£

el a consensus on polential

risks with the model huilder/
decision-maker before comamenc.
ing the review, It may be th
certain components of the model
carry a higher risk in terms of
rnaking or breaking ihe deal or
inceed the complexity/risk of
calculation. Other areas may be
fow tisk, or could sven be ignored.
It is from such a discussiou that &
risk-hased tosting olan can be
structured. The fotlowing
paragraphs owiline the available
tools and technigues thiat
potentiaily could be used when
there is no time for a full rode

review,

fAodef design review

Once the
andersiood 1t is nec RESANY to
et of

model and the problem

make a rapid assess
whether the madel appears 1o be
fil for the purpose intended and is
andard.

A monlel design review is aseful

butis to an adequate ¢

for a guick it
and

r PUrPOs
should be dore before

addressting any other areas because

if the madet is poorly designed it

may need significant rework--in
other woeds spot the dogs quickly!
My approach involves the

following tasks, wt

Choare

¢ 2 basis for

soi to good pre « bruikd
E Spreadsheet Audit
tnnl such as Spreadsheet
trofessional, Operis Analysis Kit ar
Spreadsheet Detective will help to
fdeniih
assumptions embedded within

irterded to pro

[SHI

dat

B

formutas. It is important o

distinguish hetween constants
and embedded assemptions,
Constants are required in order
to perform the caleul
from the input assumytions,
e.g. dividing annual cash
By 52 i order Lo caloulate the
weekly resuit. A risk exists with
embedded assumptions because
they
scenarios change;

the degree of hard coded oeils,
i.e. those which represent mere
riamerical inpats—obviousty
these wikd :
the assumptions are varicd;
the degree of separ:
inputs, calcuakations
ULty

any inconsistency in formuala

1S

WS

will not be updated as

e

iso not change when

®

3

LOpYing.

Top level/onalytica! review

This techinique invelves reviewing
the model’s ‘big plcture’.
for detecting patentialty lorge
errors for oine mode!

It ks good

the base case, but con be applied
tos sensiiivity cases, This is similar
viggue used in financial
or m;,n fevel reviews of
sratemnents. My approach

oy a tedd
audit
finaec
involves:

o the compuiation of key ratdos

G

over the forecast perind.
Emphasis should typicaily be
for example, on revenue

placad,
structures, cost structares,
profitability, working capital
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and sources of long-term
funding. Where possible the
results should be correlated back
to the model’s input
assumptions, e.g. trade debtor
days are capable of being
recalculated from the statement
forecasts and matched back to
the assumptions;

key areas should be graphed,
because this facilitates
inferpretation and shows
patterns and ‘blips’ not visible
from the numbers alone and
these could indicate errors;
obviously the trends and ratios
should be reviewed to ensure
overall reasonableness in the
maodel’s projections and
investigations should be made
into any irregulasities arising
from this review,

»

°

The degree of integration

and reconcifiution of Snanciaf
statement forecasts

This issue is important because the
failure properly to integrate P&L,
balance sheet and cashflow is a
common error. Financial
statement forecasts should follow
double-entry principles and
reconciliation in terms of the cash
balance in the batance sheet and
the cashflow movement over the
forecast period from the cashflow.
My approach invalves:

e a walk through review of the
financial staternent forecast’s
code, checking where the
balance sheet cash figure comes
from—if it Is not from the cash
flow, be on guard for a fudged
balance sheet!

varying the muxdel’s key input
assumptions and checking that
the balance sheet stilf balances
and the cash balance reconciles
to the cashilow.

°

Paraliel modelling

Parailel modelking is a re-
performance technique which can
be used either for the model as a
whole or for areas that are
perceived as the key risk areas
either due to the materiality of
output or it's complexity. This
iechnique usually aims to achieve
a high level of comfort. The
technique is good for reviewing
complex, black box type
calculations ang functions, as welt
as for the testing of links between
workbooks and consolidations. My
approach involves:

the re-peiformance of the area
under review;

the comparison of the key
results derived from the re-
perfarmance to the original
model, given that the input
assumptions are the same;

°

» the differences arising from the
comparison should be
raticnalised and investigated as
appropriate.

Flex and sensitivity testing

This technique is used for
reviewing the reasonableness of
the model’s sensitivity runs. It is
important at this stage to
differentiate flex testing from
sensitivity testing. Sensitivity
testing is where a stated sensitivity
is reviewed, e.g. a six-month delay
in a construction project's
completion. However, there will
be occasions where there is a need
to test whether the model can
handle a range of input values,
typically the decision’s key value
drivers and risks which are likely
to be varied by the model's user.
Therefore in the case of flex testing
it is not known exactly what the
values of the input assumptions
are at the time of testing. My
approach is as follows:

¢ Regardless whether a range of
flex tests or a defined sensitivity
is to be reviewed there is a need
for a transparent audit trail
from the inputs’ to the model's
key outputs, thus removing the
‘black box’ risk. This is achieved
by freezing the model’s results
ir: a reference sheet and
extracting the variance and %
variance between this and the
model’s current results, We
have automated such a
steuctured approach through
developing a macro
interrogation routine.

The assumptions would be
varted for each flex
test/sensitivity case.

The effect on the calculations
and zesults of each test shoutd
be reviewed for reasonableness
given the scenario, Here we are
looking for reasonable changes
where we expect to see them

®

and no changes where we do
not,

The variances/% variances
which do not appear to be
logical given the scenario
should be investigated as
appropriate.

?

Macro review

This technique is useful when the
models key calculatious are reliant
on macro driven code, As pointed
out in the introduction, modellers
are increasingly using more
complex macros and to a large
degree this was due to the
tntroduction of Excel’s increased
programmability through Visual
Basic For Applications (VBA), We
need to differentiate between low-
and high-risk macros. Low risk
typically describes a macro or
plece of Excel VBA code that is
non-complex, relatively small with
#o program control structure
piobably recorded with the
objective of undertaking repetitive
key strokes. At the other end of the
spectrum lies the high-risk case
which typically describes a picos of
Excel VBA code that is compilex,
relatively large and includes
program contrad structures (e, if
‘T'hen, Do Until, Por Next etc).

The correct operation of low-
sk macros can usually be
estabrlished by simple means, so
for the purpose of this article we
will concentrate on the approach
for a high risk case. This can be
autlined as follows:

e Understand the purpose of the
macro. The ideal situation
would be 1o flowchart the
intended logic (or to obtain this
from a4 specification if one
exists),
Perform a watk through of the
code, auditing against the
‘specification’ obtained above.
¢ The code should be annotated
every two to three lines by

°

David Whitiaker Ba(Hons), acta

is the Technical Manager in
PricewaterhouseCooper’s
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placing an apostrophe at the
end of the relevant fine to
record your interpretation of
the code as appropriate.

Where the actual logic differs
from the ‘specification’ clearly
this needs investigating.

Once the intentions and actual
operation are understood, test
runs should be designed, the
macro run and the results
reviewed by reference to the test
data. This is important beeause
the review of the macro’s code
in isolation may not be
completely reliable, and so
corroboration with test data
provides additional comfort.

°

Getting a grip on a large and
complex model is a real challenge,
particularly when time is of the
essence. When under pressure,

Figure 1

15,000

12,000

formula count
»
f=)
@
<>

Model complexity measured by
unique

1996

1997

1998

1999 2000 2001

the techniques Hustrated
above can swiftly reduce, but
not fully eliminate, modelling
risk. However, being focused
on what is important and
being creative with testing
technigues can ensure that the
greatest value is obtained from
the time spent reviewing the
mogel,
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