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Introduction

This is an introduction to the course: "Financialdéling " conducted by Tykoh
Training. Information about the course and otlversducted by Tykoh Training is
available atvww.tykoh.com

This document can be downloaded frammvw.tykoh.com/downloads/fm.pdf

About the course

The Financial modeling course is a practical wodgsbonducted internationally.
The course is aimed at those who wish to learptimeiples and practice of financial
modelling for the purpose of designing or maintagniheir own models.

Level

This is an intermediate through to advanced levatse.

Duration

The course is presented on two consecutive dalgs.fifist day covers the core
concepts and practice of financial modelling. §keond day extends the first day
and covers advanced concepts and practice of fielanodelling. Participants can
enrol on either one of or on both days of the ceurs

Prerequisites

For the first - core - day of the course you shdaddable to use spreadsheet formulae,
and understand how cells are referenced (e.g. 8%):% ou should understand basic
accounting concepts like balance sheets and @noditoss and finance concepts like
discount rates and internal rate of return. Ferddcond - extended - day of the
course you should have a level of knowledge eqgentab that covered on the first
day.

Format

The course has a "hands-on" format. Each particyvarks with a laptop for the
major part of the course on practical financial eibdg topics.
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Self assessment

To try a free interactive self-assessment of ypueadsheet and modeling skills you
can download the spreadsheet at the following link:

www.tykoh.com/downloads/TykohFinMod.xlIs

A document showing the contents of the self assessoan be downloaded from the
following link:

www.tykoh.com/downloads/FinMod/pdf/TykohFinMod/alilf

Free course tutorial

A free interactive tutorial which gives useful imfieation about spreadsheets and
modeling can be downloaded from the following link:

www.tykoh.com/downloads/SpreadsheetGuide.xls

A document showing the contents of the tutorial lsardownloaded from the
following link:

www.tykoh.com/downloads/SpreadsheetGuide.pdf

Purpose of this document

The purpose of this document is to give the readdnsight into the content and style
of the second —extended - day of Spreadsheet Mioglétir Finance course. Sections

of the course are "sampled” and reproduced and @mntan on here so that the reader
may make an informed judgement as to the couraéie o them.

A sample exercises from the course

A model which is covered early in this course repris the present and future states
of a company.

The model contains a number of tools and utilitieg help course participants
understand and form insights into the model. Tiewing sections describe some of
those tools and utilities.

Summary tab
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One of the worksheets in the model is a Summary Tdtis provides a high-level
"executive summary" of all of the critical inputschoutputs of the model. On the
Summary tab is a "Sources of Funds" chart.

Annual Sources of Funds [$"000]
[w All [ Hone
[v Sales Revenue
[+ Increase in Working Capital
1,600
v Debt Drawdown
1,400 2
1,200 [v Interest Revenue
1,000
200 [v Negative MNet Cash Flow
G00

400
200

2009 2010 201 2012 2013 2014 zZms

O Megative Net Cash Flow B Interest Revenue
O Debt Drawdown Olncrease in Working Capital
W Sales Revenue

Back te top

Participants can click on a checkbox to includearinclude a particular contributor
to the sources of funds. In the preceding illugirathe "Sales Revenue" figure
dominates the others and that can be "hidden" bgelecting the "Sales Revenue"
checkbox. When that is done the other contribstiee shown more clearly:

Annual Sources of Funds [$'000]

[v All None
[ Sales Revenue

[+ Increase inWarking Capital

[+ DebtDrawdown
[+ Interest Revenue

v Megative Met Cash Flow

2009 2010 2011 2012 2013 2014 2015

O Megative Met Cash Flow M Interest Revenue

ODebt Drawdown OlIncrease in Woarking Capital

Back to tep

Similarly a Uses of Funds chart shows some orfah@uses in any combination:
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Annual Uses of Funds [$'000]
1500 [v All/ Hone
A0 oo s e e e [w Costof Goods Sold
1200 q-mmmmmmmmm e [v Sales and General Expenses

[v Decrease in Working Capital
[w Tax Payable
[w Capital Expenditure

[+ Debt Principal Paid

[w Debt Interest Paid

2009 2010 2011 2012 2013 2014 2015
[w Dividends Paid

O Positive Met Cash Flow B Dividends Paid
ODebt Interest Paid ODebt Principal Paid [w Pasitive Met Cash Flow
W Capital Expenditure @O Tax Payable

B Decrease in Waorking Capital O3ales and General Expenses
W Cost of Goods Sold

Back to top

Analysing the sources and uses individually antecbvely gives insights into the
dynamics of the model.
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Charting

A second utility in the model constructs chartsha@s are often more
comprehensible than sets of numbers. To consrabart participants begin by right
clicking anywhere on the row they want to chart.

Year Ending 31-Dec-08 31-Dec-09 31-Dec-1
EBITDA - i - ETWTi 248 29€
g | Cut
Depreciation [5000] 23| copy £
T
EBIT [5000] B paste €

In the following example EBITDA (Earnings beforddrest, Taxes, Amortisation and
Depreciation) has to be charted.

A pop-up menu appears. Clicking on the -
"Chart Series" item will cause the series
to be charted automatically.

Copy

e i e

Paste

Paste Special. ..

Insert...
Delete...

Clear Contents

Insert Comment

lig b

Format Cells...

Pick From Drop-down List...
Add Watch

Create List...

?_,‘g Hyperlink. ..

G Lockup
[ Chart Series ]
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300 345 296 251 331 379 432 490
3 EBITDA
300
600

2] % 7

274 | 400 |

g1y 300 - ——EBITDA
84| 590 |

2009 2010 2011 2012 2013 2014 2015

El:l T TJ 1T T ZTT LT LT

The top of the chart is positioned just below the being charted. This makes it
easy to see both the numbers being charted arahéneitself.

If the chart appears near the bottom of the page tihe window automatically scrolls
up so that the full chart is revealed.

Several items can be charted together. To dahlea€TRL key is pressed and then
each item is selected in turn.

In this example EBITDA [5'000] 300

EBITDA, EBIT,

EBT and NPAT Depreciation [§'000] -

will be charted: EBIT [5.000] 300
Interest Revenue [E000] -
Interest Expense [5000] [2R)
EBT 274
Tax Expense [§'000] [t
NPAT [5'000] 184
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| 600
500 -
400 - —EBITDA
o —EBIT
EBT
200 - NPAT
100
2009 2010 2011 2012 2013 2014 2015

The Remove Chart Series" pop-up menu item remdie$the charts that have been
added to a tab.

On some of the model tabs the "Chart Series" mimu doesn't appear. That is
because there are no series on that tab to chart.

Compound Annual Growth Rate (CAGR)

Another utility that helps analyse the model's v is accessed by using the
CAGR menu item:

Chart Series

| CAGR

Cash flow risk

The CAGR menu item reports the compound annuatisedth rate of a selected row
in the model.

In one of the exercises we use the model to vatpetyzcash flows. Using one
method of valuation a critical factor in the vahfghese cash flows is the CAGR in
the later years of the company's life. We find@#GR to be 8.48%.
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14 Opening Share Capital [5000] 3580
15 Equity Contributed [5000] . :
16|  [Clasing Share Capital [5000] Microsoft Excel E,l 381
17
™ g a A CAGR is 8.48%
] Distribution Analysis
19
= OK
20|  [Distribution to Equity I[g'000] _ 71
21 Y

One of the exercises asks participants to explaytive equity CAGR differs from
the growth rate (of sales) assumed in the modeicfwis 5%):

Annual Assumptions

Year Ending

31-Dec-08

31-Dec-09 31-Dec-10 31-Dec11_ 3

Assumptions
( ﬁ.mw Growth in Units Sald {er?] /W 5'}: 5'}? 5'}? |
nl rnce b

In the course we explain why there is a difference.

Cash flow risk

Cash flow risk is another menu item accessibleidiytimouse clicking anywhere in
the model. This measures the riskiness of casvsfltelative to risk (or uncertainty)
in a nominated factor. In the following example measure the riskiness of total
operating revenues as a function of the sales pske Not surprisingly, as total

operating revenues depend on sales prices, theasskof the revenues is the same as

the riskiness of the sales prices.

Year Ending

31-Dec-08

31-Dec-09) 31-Dec-10 31-Dec-11_ 3

Operating Revenues

: Profit and Loss

| Units Sold [oo0)] 1,000 1,050 1,103 1,158
| Unit Price [%] 1 1 1 1
| Sales Revenue 5000 1.000 1.050 1.103 1,158
i Total Operating Revenues [5000] 1.000 )
: Operating Expenses [5000]
: Cost of Goods Sold [5000] (550) oK
| Selling, General and Admin Expenses [5000] (150) _

Total Operating Expenses (700 TTZ0] TTo0) TET

In a subsequent exercise course participants keelas determine the riskiness of
EBITDA. When they do that they find the EBITDAkis 50% greater than sales

price risk.
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Operating Revenues

Units Sold [000] 1,000 1,050 1,103 1,158
Unit Price [5] 1 1 1 1
Sales Fevenue [5000] 1,000 1,050 1.103 1,158
Total Operating Revenues [5000] 1,000

Operating Expenses [$°000]

Cost of Goods Sold [$'000] (550)

Selling, General and Admin Expenses [3'000] (150)

Total Operating Expenses (700)

EBITDA [§'000] | 3(](]! 323 316 341

In the course we explain why this is so and alsd kat other factors that determine
the evolution and growth of risk from the "top firte the "bottom line". We also
look at how such risks can be accounted for invdieation process.

Visual Basic

The charting feature described earlier, the cugioptup menu, the checkbox-linked
"Sources" and "Uses" charts introduced earlierthtrdCAGR and Cash flow risk
measures are all implemented in Visual Basic.héndourse we review Visual Basic
and show some of its applications to modellingl(idmg the applications just
discussed).

More exercises using the model

In the course we work with the model discussede¥and see whether the results it
generates are those we would expect. Sometimégavthe results to be reasonable
and expected. But sometimes the results indibatentbdel needs to be refined or
improved.

Following are a few "snapshots” from the courseareig this topic.

Price growth vs Volume growth

Suppose you were a shareholder in the company bedaiglled. Would you prefer:
A) The number of units sold each year to incrdps®0% and the sale price each
year to decrease by 10% or, B) The number of oii each year to decrease by
10% and the sale price to increase by 10%. Youwstiady each scenario by putting
appropriate values into the annual assumptions $lenario A [volume growth]
looks like this:
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m
;
I
m
I
.

ual Assumptions

Year Ending 31-Dec-08  31-Dec-09| 31-Dec-10
Annual Growth in Units Sold [%a] : 5% 5%
Unit Price 5] 1J=E10/1.05 | 0.91

.. and Scenario B [price growth] looks like this:

| B | ¢ | b E [ F | 6 |
ual Assumptions
Year Ending 31-Dec08  31-Dec-09 31-Dec-10

|

Annual Growth in Units Sold [%6] : -5% -5%
Unit Price [5] 11=E10/0.95 | 1.11
Selling, General and Admin Expenses [5'000] (150) (150) (150)

The EBITDA (Earnings before Interest, Taxes, Detat Amortisation) , EBIT, EBT
and NPAT (Net Profit after Tax) chart for the volemrowth scenario looks like this:

350
300 -
250 -
—EETDA
200 - e ==111
150 A — EBT
MPAT
100 4
50 4
2009 2010 2011 2012 2013 2014 2015

.. and for the price growth scenario looks likesthi
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350
300 A
S R —EBITDA
200 —EBIT
150 A EBT
o NPAT
50
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

So the answer to the question is: We'd prefereégosiee growth than volume growth.
As to why that is - that is covered in the courlaelates to the model's assumption
about the level of asset backing needed to suatgiven volume (not value) of
business.

Stress Testing Models

It is important to "stress test” models - to vetligy give expected results in extreme
- but theoretically possible - conditions. Theesggtsheet modelling course gives
examples of this technique. Here we'll review xaneple from the course: We'll
look at a scenario where growth is consistentlyhig

High growth

Assume sales increase by 12% per year. Set theuahiGrowth in Units Sold" to
12% in the Annual_Assumptions tab. The tab shimdd# like this when complete:

l CHECK l

Annual Assumptions

Year Ending 31-Dec-08 31-Dec-09 31-Dec-10 31-Dec-11 31-Dec-12
| Assumptions

Annual Growth in Units Sold [%] i 12% 12% 12% 12%

Unit Price [5] 1 1 1 1 1

Selling, General and Admin Expenses [5'000] (150) (150) (150) (150 (150)

After you do that you'll notice the CHECK indicatmmes on in cell Al - One (or
more) of the model checks has failed. On furtheestigation course participants
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find that the check that failed is one generatethénCashflow tab. That tab checks
that the cash account doesn't go into debit. I§wéo the Cashflow tab and chart the
Cash Balance we see a chart that looks like this:

b Closing Balance

60
a0 4
40 4
30 4

20
10

{(10) 7 2009 2010 2011 2 2013 2014 2015
(20} +
(30} 4

40)
(50)

|—Clusing Balance

In this scenario the company runs out of cash. (¥ayhappens is covered in the
course.) One solution to this problem is to geter@ash. From where? Options
include: Selling assets, increasing borrowingdjrgabn equity and reducing net
working capital. Alternatively the business costihle back to reduce its cash needs.

The model will have to be extended to use oneammabination of these (and
possibly other) methods. The method or methodsldhze the ones the company
would use if it found itself in the current situati If a combination of methods is
used the model needs to arbitrate the relativeribomtions from each method. In
doing that the model might also need to take ictmant certain constraints or goals
(e.g. debt-service coverage ratios, desired geaaitngs and the like).

In the course we look at the types of spreadsloget heeded to solve these kinds of
problems.

Revenue shock

Next we stress the model on the downside: We sulbj a revenue "shock”. We
assume in 2010 sales volume drops by 20%:

Annual Assumptions

Year Ending 31-Dec-08  31-Dec09 31-Dec-10 31-Dec-11
Annual Growth in Units Sold [%] G 5% 5%
Unit Price [5] 1 1 1 1
Selling, General and Admin Expenses [5'000] (150) {150} (150) {150)
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Having applied the shock if we now look at the "8Je€ Funds" chart on the
Summary tab a part of it looks slightly odd:

'E":}O

If we "drill-down" by unselecting all of the "Annublses of Funds" checkboxes and
then selecting just the CAPEX (Capital Expenditwigckbox we see a chart that
looks like this:

Annual Uses of Funds [$'000]
250 [~ All/ Hone

Capital Expenditure

[ Costof Goods Sold

[ Sales and General Expenses
[ Decrease in Working Capital
[ TaxPavable

[w Capital Expenditure

[ Debt Principal Paid

[ay]

[ Debt Interest Paid

[ Dividends Paid

[ Positive Met Cash Flow
O Capital Expenditure

Back tc tep

Capital expenditure turns negative (i.e. the maglabw selling assets instead of
buying them). In the current version of the matiel fixed (i.e. long term) asset base
is tied to sales volume. Because volume has dobgematically the model is

selling off its asset base to keep it in scale withreduced volume. This has exposed
a weakness in the model: In real life (probabihg business would maintain its asset
base or reduce it only slightly in the face ofansient downturn. We can adjust the
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model to limit aggressive changes in settings. e&adly this can be done by putting
"floors" or "caps" on parameters or limiting théerat which they can change. In the
modelling course we look in more detail at how ¢otlat.

Scale-effects

Our simple model is currently scale-independehtvel double all the absolute
numbers and leave percentages as they are theewhmodel behaves exactly the
same as the old one. In real life, though, scéeis make financial systems non-
linear. Inthe modelling course we perform an eiserto incorporate scale effects.
The first phase of that is fairly simple and cardbee with lookup tables. But a
subsequent phase is more complex.

The model, as initially constructed, assumes thaeat assets are a fixed proportion
of operating revenues ..

Current assets / operating revenue as a function of operating
revenue [3'000]

EDJrU T T T T T T T T T T 1

0 200 400 600 =00 1000 1200 1400 1600 1800 2000 2200

|—-—N-:| scale e’rfeu:’[|

Suppose we have reason to believe that due to rtes®f scale the ratio of current
assets to operating revenue will decrease if ojpgratvenues increase. We want to
change the model so that the following scheduldiesp

Operating Revenue Current assets /

[3000] operating revenue
0 12.00% 0== revenue <1000
1000 10.00% 1000<= revenue <2000
2000 9.00% 2000 == revenue

We show in the course how to modify the model to the preceding schedule so that
current assets as a ratio of operating revenues thle stepped profile shown in the
next figure.
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Current assets / operating revenue as a function of operating
revenue [3'000]

1% 1 \
10%

]
9% A \_.

EDJ"D T T T T T

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

|0 sCale effect e | DkLIP

We then refine the profile further to show how rptdation can be used to achieve a
smooth transition between "waypoints" - as showxt.ne

Current assets / operating revenue as a function of operating
revenue [5'000]

El:l.lrl:l T T T T T T T T T T 1

12 34 658 6 7 3 9101121314 1516 17 18 19 2021 22 23

e 10 5C3lE effect e | kLR e [t rpolated

Periodicity and non-periodic events

Financial models generally have a time scale irctvime progresses in regular
intervals. Events that occur within an interva grouped together. It is important
that the model's timescale has sufficient resahutiiocapture significant events. If the
underlying business activity, for example, is stjigrseasonal then the model period
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should be short enough to capture seasonal varsatith debt covenant ratios are
calculated quarterly then the model should haveast a quarterly frequency.

Sometimes events may not be periodic and themibeaa challenge to model them
accurately.

An example from the course relating to this followsresource needed to operate a
business will have periods of "downtime". For savhéhese periods the resource
will be completely unavailable but for others itghi be partially available.

Resource interruption schedule

{(inclusive start and end dates)

Start Interruption | End Interruption
Awailahility Date Date

0% 18-Dec-09 23-Dec-09
16% 28-Dec-09 3-Jan-10
5% 12-Jan-10 3-Feb-10
0% 156-Feb-10 22-Feb-10
85% 30-Apr-10 15-Jul-10
31-Dec-09 31-Jan-10 28-Feb-10

Productive days 77 77 77

The model needs to calculate the numbers of (wedjtdroductive days within one-
month intervals. There may be zero, one or mdegnmption periods in any month.
Interruption periods may span month ends and mioegimnings. An interruption
period may be as short as one day or as long asademonths. An interruption
period may already be in effect at the start offtts¢ model month and another (or
the same) may persist past the end of the last iImoaleth.

For any given model month some interruption periwdisbe already be entirely past
and therefore not relevant and others will be ehtiin the future and again not
relevant. Interruption periods which span eitlner $tart or end (or both) of the model
month or which begin and end within the model marthrelevant.

This exercise captures some of the complexitiessabtleties of modelling non-
periodic events.

Conclusion

This completes our brief sampling of parts of tharse. Remember that these notes
are not the course notes themselves. The purgdsese notes is to introduce the
reader to aspects of the style and content ofdhese.
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