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Excel and Simulation  
for Accountants

Clarence Goh

EXCEL AND 
SIMULATION FOR 
ACCOUNTANTS

In Formula One, 
where races are often 
won or lost by mar-
gins of  fractions of 
a second, the skill 
of  the driver is as 
important as the 
race strategy devised 
by team strategists. 
While luck certainly 
plays an important part in the 
success of  any race strategy, 
many other factors such as 
fuel load, tire degradation, 
driver ability, and weather 
conditions can also influence 
race outcomes.

To help them devise win-
ning race strategies, F1 teams 
are increasingly turning to 
sophisticated simulators which 
can run thousands of race sim-
ulations while changing vari-
ables in each simulated race. By 
running numerous simulations, 
race strategists gain insights 
into likely race outcomes when 
different combinations of vari-
able inputs are implemented, 
thus helping them devise the 
race strategy that would give 

them the greatest chance of 
success in the actual race.

Simulation is an extremely 
useful decision-making tool 
not only in F1 but also for 
accountants. While many com-
panies have invested heavily in 
developing sophisticated soft-
ware to help them run simula-
tions, simulations can also be 
run on tools such as Excel. In 
this article, I will use a simple 
example to demonstrate how 
an accountant could use Excel 
to run simulations.

CONDUCTING SIMULATION  
IN EXCEL

Simulation is a math-
ematical technique for solving a 

problem by perform-
ing a large number 
of trial runs (called 
simulations) and 
inferring a solution 
from the collective 
results of the trial 
runs. In simulation, 
uncertainty in a 
business situation is 
explicitly incorpo-
rated into a model 
via random variables.

In this example, 
we will look at Baker Limited, 
a fictitious insurance company 
which provides a health insur-
ance plan to its customers. In 
particular, we examine how 
Baker can use a simulation 
model to determine how much 
money it should accrue in the 
coming year (2017) to pay for 
customer insurance claims.

It is now December 31, 
2016. As of December 2016, 
Baker has 15,222 customers 
who each pay $200 per month 
in premiums. Average insur-
ance claim per customer in the 
month was $185. Although 
Baker does not expect to 
raise premiums in 2017, it 
expects the number of custom-
ers signed on to the health 

Simulation is an extremely useful decision-mak-
ing tool for accountants. While many companies 
have invested heavily in developing sophisticated 
software to help them run simulations, simula-
tions can also be run on tools such as Excel. In 
this article, I will use a simple example to demon-
strate how an accountant could use Excel to run 
simulations.	 © 2018 Wiley Periodicals, Inc.
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insurance plan to increase by 
an average of 2% per month, 
and for average claims per cus-
tomer to increase by an average 
of 1% per month. Exhibit  1 
summarizes these expected 
trends related to the insurance 
plan in 2017:

Any claims made by cus-
tomers of the health insurance 
plan are paid out by Baker 
from premiums collected from 
other customers on the plan. 
Should premiums collected 
from customers be insufficient 
to pay claims, Baker would 
then have to pay these out-
standing claims from its own 
cash account.

Baker needs to determine 
how likely it is that premiums 
collected will be able to cover 
claims made on this health 
insurance plan (i.e. that this 
insurance plan will be profit-
able) in 2017. If  the insurance 
plan is likely to be profit-
able, Baker would not need 
to accrue any money to pay 
for customer claims (because 
they can be paid from profits). 
However, if  the plan is not 
likely to be profitable, Baker 
would then have to determine 
how much money to accrue in 
order to pay for outstanding 
customer claims (from its own 
cash account).

DESIGNING THE SPREADSHEET 
MODEL

A simulation model built 
on an Excel spreadsheet can 
be used to examine this prob-
lem. The first step in conduct-
ing a simulation in Excel is to 
develop a spreadsheet model of 
the business problem. Exhibit 2 
presents the business problem 
modeled in a spreadsheet.

The following formulae are 
used in the spreadsheet:

•	 Number of customers. In 
cell B10, the formula = 
B3*1.02 is used to deter-
mine the expected number 
of customers in Janu-
ary 2017 following a 2% 
increase from December 
2016. In cell B11, the for-
mula = B10*1.02 is used 
to determine the expected 
number of customers in 
February. This formula is 
then copied down to all 
cells in the column to deter-
mine the expected number 
of customers in the remain-
ing months of 2017.

•	 Total customer contribu-
tion. In cell C10, the for-
mula = B10*200 is used 
to calculate total expected 
customer contributions (i.e. 
total premiums paid) in 

January 2017. This formula 
is then copied to all cells in 
the column to calculate the 
expected contributions in 
the remaining months of 
2017.

•	 Average claim per customer. 
In cell D10, the formula = 
B4*1.01 is used to deter-
mine the expected aver-
age claim per customer in 
January 2017 following a 
1% increase from Decem-
ber 2017. In cell D11, the 
formula = D10*1.01 is used 
to determine the expected 
average claim per customer 
in February. The formula 
is then copied to all cells in 
the column to determine 
the expected average claim 
per customer in the remain-
ing months of 2017.

•	 Total claims. In cell E10, 
the formula = D10*B10 
is used to calculate the 
expected total claims in 
January 2017. The formula 
is then copied to all cells in 
the column to calculate the 
expected total claims in the 
remaining months of 2017.

•	 Company profits. In cell 
F10, the formula = C10-
E10 is used to calculate 
the expected profits to the 
company in January 2017. 
The formula is then copied 

Summary of Expected Trends Related to the Insurance Plan in 2017

Exhibit 1
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to the subsequent 11 cells 
in the column to calculate 
the expected profits to the 
company in the remain-
ing months of 2017. In 
cell F22, the formula = 
SUM(F10:F21) is used to 
calculate the total expected 
profit for 2017. In Exhibit 2,  
we observe that the health 
insurance plan is expected 
to make a profit of 
$428,875 in 2017.

Inserting Random Number 
Generators (RNGs) Into the 
Model

In our spreadsheet model, 
we assumed that the number 
of customers signed on to 
the health insurance plan will 

increase at an average rate of 
2% per month and that the 
average claim per customer 
will increase at an average rate 
of 1% per month in 2017. It 
is based on these assumptions 
that we determine that the 
insurance plan is expected to 
make a profit of $428,875 in 
2017 (as presented in Exhibit 2).

However, these growth 
rates are only estimates, and 
there is uncertainty over what 
the actual growth rates will 
actually turn out to be. Due 
to factors outside of Baker’s 
control, there could be months 
where the growth rates exceed 
forecasted rates and other 
months where growth rates are 
lower than forecasted rates. An 
important step in spreadsheet 

simulation is to explicitly model 
uncertainty by placing a ran-
dom number generator (RNG) 
formula in each cell that repre-
sents an uncertain outcome.

In particular, for each cell 
where an outcome is uncertain, 
an RNG formula will gener-
ate a value that represents a 
randomly selected value from 
a distribution of values that 
should mimic actual outcomes. 
In our example, although we 
specify an average monthly 
growth rate of 2% for the num-
ber of customers signed on to 
the insurance plan and an aver-
age monthly growth rate of 1% 
for the average claim per cus-
tomer, there is uncertainty over 
what actual monthly growth 
rates will actually be. While 

Details of Baker’s Insurance Plan Modeled on a Spreadsheet

Exhibit 2
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average monthly growth rates 
over the year might indeed be 
2% and 1% respectively, it is 
likely that there will be some 
variations in monthly growth 
rates over the year.

In our example, let’s 
assume that, even as average 
growth rates are 2% for number 
of customers signed on and 1% 
for average claim per customer, 
we expect these growth rates to 
follow the following distribu-
tions:

•	 Number of customers: 
Uniform distribution with 
discrete values from −3% 
to +7 (note that the average 
growth rate per month is 
still 2%)

•	 Average claim per customer: 
Uniform distribution with 
discrete values from −5% 
to 7% (note that the aver-
age growth rate per month 
is still 1%).

To model this uncertain 
monthly growth rates in our 
spreadsheet model, we would 
need to insert the following 
RNGs into our spreadsheet:

•	 Number of customers. In 
cell B10, the original for-
mula is replaced with = 
B3*(1+(RAND 
BETWEEN(-3,7))/100). 
This is used to calculate 
the expected number of 
customers in January 2017 

given our expectation that 
the increase from December 
2017 will follow a uniform 
distribution with discrete 
values from −3% to 7% (the 
RANDBETWEEN func-
tion in the formula gener-
ates discrete numbers ran-
domly distributed between 
−3 and 7). In cell B11, the 
formula = B10*(1+(RAND 
BETWEEN(-3,7))/100) 
is used to determine the 
expected number of cus-
tomers in February 2017. 
This formula is then cop-
ied down to all cells in the 
column to determine the 
expected number of cus-
tomers in the remaining 
months of 2017.

A Profit/Loss Scenario for Baker’s Insurance Plan Based on a Model Incorporating Relevant 
RNGs

Exhibit 3
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•	 Average claim per customer. 
In cell D10, the original for-
mula is replaced with = B4* 
(1+(RANDBETWEEN 
(-5,7)/100)) to calculate the 
expected average claim per 
customer in January 2017 
given our expectation that 
the increase from December 
2016 will follow a uniform 
distribution with discrete 
values from −5% to 7%. 
In cell D11, the formula = 
D10*(1+(RAND 
BETWEEN(-5,7)/100)) 
is used to calculate the 
expected average claim per 

customer in February 2017. 
The formula is then copied 
to all cells in the column 
to determine the expected 
average claim per customer 
in the remaining months of 
2017.

The spreadsheet model in 
Exhibit 3, which incorporates 
the relevant RNGs in the Num-
ber of customers and Average 
claim per customer columns, 
shows that Baker can expect 
to make a loss of $2,474,011 
based on this particular set 
of growth rates generated by 

the RNGs. Recalculating the 
model (press F9 to do so) will 
cause the RNGs to generate a 
different set of growth rates, 
leading to a different profit/loss 
scenario for Baker.

Running the Simulation

The next step in performing 
a simulation involves formally 
recalculating the spreadsheet 
model hundreds or even thou-
sands of times (to generate a 
large number of “trial runs”), 
and systematically recording 
the relevant outputs generated 

Extract of the First 13 Replications Carried Out in the Spreadsheet Model

Exhibit 4
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(the company profits for 2017). 
To do so, we will make use of 
the data table function in Excel. 
A data table is a range of cells 
(arranged in columns or rows) 
in which the values of specific 
cells can be changed in order to 
come up with different values 
to a problem.

Cells A26:B41 in Exhibit 4 
show a small part of  1,000 
replications carried out in our 
example. The data table gener-
ates these replications by sys-
tematically substituting values 
from cells A29 to A1028 into 
cell C28, and populating the 
corresponding cells in column 
B (from B29 to B1028) with 
the value that is calculated 
in cell B28. Accordingly, the 
data table causes the RNGs 
to generate 1,000 separate sets 

of  number of  customer and 
average claim per customer 
growth rates and thus allows 
our model to calculate over-
all company profits for each 
of  these replications, and to 
record them in cells B29 to 
B1028.

Analysis of Outputs

The output from the 
simulation is summarized in 
cells D26:E31 in Exhibit 4. 
Examining this informa-
tion would be very helpful to 
Baker in understanding the 
potential profitability of  its 
health insurance plan. For 
instance, while the mean prof-
its for the 1,000 replication 
(or trial runs’) is $345,370, 
the simulation also indicates 

that there is a relatively large 
variance in the potential 
profitability of  the health 
insurance plan given that the 
minimum recorded profits 
are –$11,831,095 and the 
maximum recorded profits 
are $9,532,680. Based on this 
information, Baker can then 
determine an appropriate 
amount of  money to accrue to 
pay for outstanding claims.

As this example demon-
strates, careful analysis of the 
outputs obtained from simula-
tion can greatly improve the 
insights available to decision 
makers and provides valuable 
information for decision-mak-
ing, particularly in instances 
where outcomes of events 
that can influence outputs are 
uncertain.

Dr. Clarence Goh is Visiting Assistant Professor of Accounting (Practice) and Director, Professional 
Development at the School of Accountancy, Singapore Management University (SMU). His research inter-
ests are in the area of judgment and decision-making in financial disclosure. His work has been published 
in media outlets such as CEO Magazine, CFO Innovation, and The Business Times. He is also the co-editor 
of a recent book, Riding the Waves of Disruption. Clarence also teaches Accounting Analytics and Ethics & 
Social Responsibility at SMU.


	Excel and simulation for accountants
	Citation

	Excel and Simulation for Accountants

