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One page summary

1. Tbuild and review Excel models for most uses and most industries
2. Models can be multi-lingual and multi-currency and incorporate error checking and reporting

3. Modelling different Cases and Sensitivities to a single modelled Case are a normal part of
my modelling process unless specifically excluded

4. | have reasonable industry experience: Power Generation, Infrastructure, Transport and
Logistics, e-business, Automotive supply chain, Manufacturing, Light and Heavy
Engineering, Retail, Real Estate Development and Operation, Leisure & Media and
Telecommunications

5. Model applications include equity finance raising, debt finance raising, business plans,
decision making support, tax optimisation, data mining, consolidation and accounting
Systems “Plugs”, financial projections and resource allocation optimisation

6. Many of the techniques used in integrated financial statement modelling are equally
applicable to the analysis of data sets using Excel’s Pivot table, Power Query and Data
Analysis Toolpak.

Boddington.ce@gmail.com
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Selected clients
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Chris Boddington, UK national

1. Professionally trained and qualified accountant (FCA, ACA (IcAEw), JIEB)
2. Awide range of modelling experience across many industries

3.  Seamless integration of modelling into wider deals environment: fund raising, acquisitions and
disposals, restructuring, commercial decision support, financial and tax due diligence, deal structuring,
tax optimisation, delivering deal value (synergy execution)

4.  Technically minded (BEng, Aeronautical, Mechanical and Production engineering), engineering
experience includes working for WABCO, the Centres d’Etudes Atomique, production flow planning
and technical problem solving

5. Diverse finance work experience in industry and practice across many jurisdictions: managerial,
CFO/FD, corporate finance, post deal integration, insolvency, due diligence, turnaround and audit.

6. Lived and worked in some 50 countries. Native English with French, Spanish, Swedish and a
smattering of Chinese.

Modelling portfolio, C Boddington Autumn 202
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Model structures
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1 Go-No Go Models
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Go - No Go Models: These are generally the first level of model produced and often require the

greatest skill — despite characteristically being small and simple

* A Go - No Go model is usually the first model prepared in the modelling
sequence of events

 Typically for a model of this nature smaller items are ignored such as fees,
fine tuning of interest and working capital

«  Amodel might be annual instead of monthly, quarterly or half yearly

« “Big ticket” items are focussed on. Identifying these requires business
acumen but could include:

Forward price curves

Price elasticity of demand

Real Estate build cost per sqm to FAR ratio
Sensitivity ranked composition of COGS

High level understanding of all relevant taxes & duties

Typically:

J No cases or sensitivities

O Direct input assumptions

L All on one Sheet

O One or two charts for output

O Possibly include Dimensional
Analysis®

Modelling portfolio, C Boddington

Autumn 2021
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Cases and Sensitivities Models: Second level modelling that seeks to narrow down optimal
financing prior to building the lending model

» Cases and Sensitivities usually require in-depth knowledge of the project
before they can be formulated

Typically:

. . . A Multiple cases modelled
* As many as 10 Cases might be modelled, each with related Sensitivity

analysis
[ Each Case individually Sensitised

» This is usually the most intensive part of the modelling process regards
decision making and might have many iterations O All elements of financing
considered: detailed fees tax, VAT

. _ _ facilities etc.
* From here, the final parameters would typically be chosen from which to

build the Lending Model

O Model output probably not good
enough at this stage to
build/model detailed debt
covenants

Modelling portfolio, C Boddington Autumn 2021
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“Lending” Models: sufficiently detailed to model all finance related covenants: debt & equity

* Lending models are detailed and technically complex

 Often the include detailed debt sculpting (typically based on CFADS and can
be front or back filled) macros and complex calculations for Debt Service
Reserve accounts (often circular formulae)

 Debt repayment schedule calculated will often be that which appears in the
facility agreement

 The final model often becomes a point of reference in a legally binding
context — final model included as a part of the closing documentation

* Not uncommon for this model to form T, budget

* Not uncommon for this model to be widely distributed — without formulae

Typically:

O Relatively inflexible

O Key inputs are updated market
information: base rates, fee rates
& CPl indices

O Modelling reflects exact debt
repayment amount and timing

O EPC schedule = Board approved
budget for Project Finance
models

O Final model becomes part of deal
close documentation

Modelling portfolio, C Boddington
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Backsolve Models:

« On occasion a “backsolve” model may be required

Typically:

* These models, as the name suggests are reverse worked - built to provide a | 4 easure target orientated
specific output

1 Use of either manual or VBA

* One use for a model like this is to determine whether contract pricing that is based Goal Seek or Solver Excel
being offered by another party is sufficient to meet the investment criteria of functionality, occasionally circular
another formulae

» Models of this nature are a purely mathematical exercise , disconnected from | 3 5oal Seek used for single
actual project circumstances and useful as an early negotiating tool — pre- parameter seeks — can be

Go - No GO Model stage sequentially layered

« |'am able to build models of this nature, on the understanding that they are 0 Solver used for multiple
heavily caveated or not assigned to me — due to their disconnection from parameter backsolves in a single
underlying best assumptions / practices calculation

» Occasionally incorporate User Defined Functions and circular references

Modelling portfolio, C Boddington Autumn 2021
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5 Project Finance Models

Project Finance Models: Typically structurally complex models used to support the raise of non
recourse project finance (here in the specific context of Belt and Road projects)

Contractors (EPC’s)
TOperation and Engineerin

Management ProCuremen T
Equity in Return for Profits

Suppliers

Supply or Pay Contracts

. . Project
Debt and Financial Instruments in
return for Debt Service

Banks and

Institutional investors

Take or Pay Contracts

Customers

Risk

SK Market Risk
Mitigation

Hedges

Insurance &
guarantees

Bank/derivative dealer

= These models can be very sensitive to indexation assumptions

= Risk Identification, Quantification, Allocation and Mitigation are key to project analysis and debt
pricing — for more advanced modelling this can be addressed using Monte Carlo techniques

= Operating partner arrangements, Re-financings and whole or partial exit considerations are key to
optimising returns

= Models often progress to Lending Models comprise closing documentation

Key Features

Q
Q

Build period incorporating EPC

Concession or operating
period between 10 and 50
years

Often involves the transfer of
an asset at the end of the
concession to a public body

Chinese SOE overseas
projects often benefit from tax
structuring

Risk mitigation for Debt
providers in Chinese SOE
overseas projects is often led
by a Sinosure commercial and
political insurance policy

Modelling portfolio, C Boddington
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6 M&A Models

M&A Models :

« M&A models are used to support Mergers and Acquisition transactions which
come in many types (selection opposite)

 Typically they might have 2 years historic information, a section for current
trading, to be updated as the transaction progresses, and a projected period,
not usually longer than 10 years

» QOften have two or more versions of the same model

« V1 -animble version operated by CFO for high level CEO negotiations

» V2 -a detailed version run in parallel with V1 with which to plan detailed
funds flows, earn-outs, stock options and related dilutions/accounting and
support debt & equity issues.

 Usually implicit in an M&A model is a valuation component or components
drawing on similar methods as brokers’ notes, EBITDA multiples, DCF, Sum
of the Parts and peer group analysis

Model types:

O General Offer

O Partial Offer
QIPO

O Placement

O Rights issue

) Reverse takeover
Q1 Private acquisition
O Public to private/MBO/PE
O Debt to equity

) Bond Issues

O REIT’s

O Disposal

O Synergy analysis
O Sum of the parts

Modelling portfolio, C Boddington

Autumn 2021
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7 Business Plans

Business Plans:

« ABusiness Plan is a core management document and one that disciplined Key features
businesses will keep updated as a longer view document than forward rolling
budgets or out-turn reports

O Market share analysis

» The financial section of the Business Plan incorporates all of the assertions Distribution mechanisms

in the plan from Market share to Human Resource planning through to
Capex and maintenance plans

Capacity calculations

U 00

Elasticity of demand and supply
 As such, whilst the financial section of the Business Plan can be a static considerations
document, the numerical section is often much more flexible and useful if an Growth model validation
integrated financial model is used

U

O Detailed working capital
* In this way, the Business Plan Income statement can be regularly updated considerations
with minimal effort to reflect changing circumstances (see key methodologies . :
5/6) O Funding requirements
» Akey feature of a the numerical part of the financial section is that it should - Ach|§|t|on strétegy
either correlate to, or be easily reconcilable to both, internal management ' What-if analysis (Cases and
and externally published financial statements Sensitivities)
«  Ensuring this correlation and reconciliation requires, for more complex ' Emulates financial reporting
businesses, considerable skill including calibration techniques environment

Modelling portfolio, C Boddington Autumn 2021
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8 Demand Forecasting

Demand Forecasting

« Demand forecasting models are based typically on geographical distribution Key features
of points of demand and supply

_ _ -  Elasticity curves of demand and
» They take into account desire and ability to access supply as well as the supply

normal demand and supply pricing curves
UPPYY PriCing O Access to supply and access to

» Models can become extremely convoluted and complex, often with little demand

ional insight gai
additional nsight gained O External influencers:

« The key to a successful outcome here is to remain mindful of the margins of

error that are likely incorporated in the underlying assumptions ' Global economy

O Regional economy
O Weather patterns
O Technological evolution
O Global pandemics

O Competitive landscape:
O Domestic
O Non-domestic

Modelling portfolio, C Boddington Autumn 2021
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9 Retail Network Plans

Retail Network Plans

» Anatural follow-on to demand forecasting

» Assesses “sphere’s of influence”. -

Cannibalization

Ability and willingness of the customer to travel
Purchasing power

Socio-economic groups

Competition proximity

Outlet development lead time

Demand maturity over time curves and market penetration

« Addresses external factors e.g. in the Asian car market number plate
issuance restrictions and “non drive days”

« Stand alone or franchised and co-located outlets — typically a single digit
number of formats considered

 Benefits from the use of data visualization software that has Geo-mapping
capability e.g. Tableau and Qlikview

» Large data sets - providers include Urban Science Kaggle and others

Key features
O GIS data sets
O Demand forecasting

1 Demand evolution and market
penetration over time

O Store format development by
location as market develops

O Openings, reformats and
closures by time period

O Often interfaced with a
secondary piece of software

O Requires macro economic data
sets of good quality

Modelling portfolio, C Boddington

Autumn 2021
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10 Project Analysis

Project Analysis models: Analysis of single projects to determine net value and therefore rank
alongside competing projects for limited resources (e.g. capital) and/or to determine if investment
criteria are likely to be met

» Project Analysis models are typically in template format Key features

» Their principal purpose is to be able to present multiple projects on a QO Often limited to cash flow
common platform: this typically might include: analysis only
* Investment required Q Forward looking only
* Resource commitment required QO Short to medium term often the
* Time to implement highest priority
* Projected cash flow chart annually for ten years O Opportunity cost analysis key
»  Summary of measures: Discounted payback IRR, EVA, NPV and O Often a prescribed reporting

Payback for example format for credit committee

approval or Board sanction is
required to ensure comparability
with competing projects

 Discount factor and inflation assumptions are standardised

» Adegree of confidence in the projection is often included both absolute and a
distribution of possible outcomes

 Also included might be a calculation of exit costs at various intervals after
commencement

Modelling portfolio, C Boddington Autumn 2021
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11 Tax Modelling

Tax Modelling: Not simply from the tax payer’s perspective.....

O Most tax modelling is associated with maximising returns to the tax payer by
minimising tax payments and leakages through the use of effective elections

O These elections might for example include jurisdictions of operation, choice
of operating entity (Public Co, Private Co, Representative Office, LLP or
Trust), choosing whether to opt in or out of VAT for property, etc. etc.

O | can model the impact of these elections based on Business Projections and
Plans in order that the election choices may be ranked by Measures of a
client's choosing

O In addition, some negotiating positions can be considerably enhanced if |
work with a client to model the tax receipts that a government might receive
should a project proceed

L Modelling of this nature is subjective but powerful, drawing on the increased
GDP and jobs created that will result in a greater tax income for party
granting a concession in for example a Project Finance infrastructure project
or significant relocation or new investment of a labour intensive operation

Key taxes modelled
O Enterprise Income Tax
O Sales taxes including VAT

O Withholding taxes on dividends,
interest and royalties

O Customs and duties on imports
O Export credits

O Individual Income Tax
Structures & concepts:

O Transfer pricing

O Double-dip

Modelling portfolio, C Boddington

Autumn 2021
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12 Specialist Valuation

Specialist Valuation Models

» Most financial models have a valuation component to them. Typically the Key uses
Measures used in any financial model incorporate a value component. For
example IRR, EVA, NPV, Payback, discounted payback, projected free cash
flow, etc.

« Some cases however require a specialist valuation to be built, for example Q Purchase Price Allocation
one that is IFRS or similarly compliant for financial reporting purposes

including purchase price allocations and impairment tests O Tax valuations

» Other cases require detailed knowledge of tax rules in order that very
prescriptive valuation techniques for the valuation of assets and liabilities for _
tax purposes can be ascertained for tax assessment ' Impairment tests

O Value analytics

Modelling portfolio, C Boddington Autumn 2021
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13 Working Capital Financing

Working Capital Finance Models

» Working capital finance is a key component of finance required on a daily
basis by a business

It is driven by lead times and carrying amount for inventory, receivable and

payable days and VAT settlement timing

»  Sources of working capital finance include

Prompt & early payment discounts for customers

Taking of deposits

Overdraft facilities

Discounting LC’s

Annual loans

Invoice discounting

Supplier/vendor finance

3" party finance on incoming supplies (where title is transferred)

 Accurate working capital forecasts are an essential part of the CFO office
function

Key features

O Focus on working capital drivers

O Timing analysis and modelling
periods usually in days

1 No indexation

L VAT / Sales taxes are modelled,
often in great detail

Modelling portfolio, C Boddington

Autumn 2021
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14 Time Series Assumptions

Time Series modelling Assumptions can be incorporated flexibly into a model, providing some of the
most powerful modelling analysis (1/2)

» Model inputs can be divided in single point inputs and time series inputs.

Key messages

» Time series inputs include S-curves for EPC completion, sales ramps for
newly opened stores in a retail environment, decreasing energy generation
as photo voltaic cells become older and decreasing returns on effort for
mining projects

O Time series assumptions in
models are frequently “locked”
and incapable of being flexed or

« Many financial models do not allow the sensitising of time series sensitised

assumptions even though these can be some of the most sensitive elements

to the value related Measure outputs, and therefore key to negotiations ' I'can provide a quick appraisal of

whether time series assumptions
are significantly important to your
business decision making and
negotiating

» Models | build are able to quantify these time related impact questions: for
example “how much is it worth to me if the shop fits are reduced from 8
weeks to 6 weeks in a retail roll-out program?” or, “what is the cost of an
EPC start slipping by 3 months?” or “what is the cost of an EPC starting 1

month earlier than expected but finishing 6 months later?” ' I'can build time series flexible

models
« An example of how | achieve this with an EPC contracts is shown on the next

page

Modelling portfolio, C Boddington Autumn 2021
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14 Time Series Assumptions

Time Series Modelling Assumptions can be incorporated flexibly into a Project Finance model,

providing some of the most powerful modelling analysis. These techniques are equally applicable to
large corporate Capex projects (2/2)

An S-curve, s Stretched &
[ Workings time series J mm——
: 000,
Slip Stretch sensitised S-curve OPERATIONS Slip
20,000,000
Workings

15,000,000

10,000,000
Stretch sensitised S-curve

| 5,000,000

Period sensitised S-curve

Slipped, Stretched & Grown = == = Base S-curve

Grown S-curve

Base S-curve o e
QO In this integrated model, sensitivities to the S-curve
start and finish timing automatically update so that
< operations commence once the S-curve (EPC) is
Slip complete.
Series inputs
Modelling portfolio, C Boddington Autumn 2021
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15 Key Methodologies

Key Methodologies (1/6)

Guiding Principles

» The clientis always right: | may have suggestions for you as to how to build a model but ultimately | will endeavour to
build what you want

* Integrated financial models are preferred: Income Statement, Balance Sheet and Cash Flow Statement all inter-
connected

 Inputs should all be clearly identifiable

 Graphical output is often the best to determine whether significant errors have been made

 Self checking is built-in

»  Workbook navigation should be easy: often with hyper links and buttons to hide sheets that are rarely accessed
 Printing output should be easy

» Generation control and change management should be clear and concise

| will take the time necessary to make sure my work is understood by your team

Modelling portfolio, C Boddington Autumn 2021
26



15 Key Methodologies

Key Methodologies (2/6)

Sensitivity Analysis

« Sensitivity analysis is useful in determining which model Sensitivities Financlseniies to£20%
assumptions are the most sensitive: i.e. small changes in - i
the assumptions change a particular Measure by a large ey |
amount £ = N |

» Sensitivities can be reported in a tabular numerical format ;
although visual representations are frequently the most o e '
powerful, some examples are shown opposite —

« | can build models with sensitivity analysis and often, if the " ottt g st S
models are sufficiently integrated, add sensitivity analysis iy it —
to existing client models -

 For sensitivity analysis to be effective models must be T —
integrated g T

| have specialist formulae interrogation techniques and myﬂgomi : E
software to determine whether models are fully integrated o i ind i —
or whether for example, elements have been hard coded il g Bl E g 0] -

HF death PTE (123101.39) | [
RR intarval ofsudcen death with €D (03710 0.57) | |
Death during surgery (0.005 10 0.12) - ‘ ‘ ‘
Modelling portfolio, C Boddington Autumn 2021
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Key Methodologies (3/6)

Dimensional Analysis®

« Dimensional Analysis® is an expression coined by me
and is an extension of Sensitivity Analysis

 Instead of plotting individual changes in Key
Assumptions against a Measure, charts are generated
from a Data Table plotting any 2 Key Assumptions
sensitivity against a chosen Measure

 This is particularly useful when one Key Assumption’s
change impacts another’s

 Inthe example opposite, gearing and EPC profit
changes have been plotted against Equity IRR for a
typical Belt and Road project

 As with Sensitivity Analysis, financial models must be
fully integrated in order to run Dimensional Analysis®

Equity IRR

Gearing

IRR Ramp

50.0%-600%
[140.0%-500%
00 300%-400%

200%-300%
0 100%-200%

O-%-100%

Modelling portfolio, C Boddington
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Key Methodologies (4/6)

Goal Seek Based Data Tables

» For some Capital Projects contracts are written
specifying a pre-determined IRR

Dollar rate per tonne meet 13 % target IRR

Annual Costindexalon

a | E 1770 bm wm wx wm 2w am 26 2e az
° [ 1.00 % 19.10 19.36 19.66 2011 20.62 21.09 21.60 2219 2233
|n these Cases It IS Often USGfU' to See the ImpaCt Of g 2.00 % 1871 1895 18.25 19.58 2007 20.64 21186 2173 2238
Assumptions is on a key commercial term S| et mo gem me wn o we me ae  om s
«  The table and chart opposite show how a $ per tonne S | Gwe  ww wa wsm e wu  wn x  wn 208
handling rate for a port needs to vary to maintain a 13%
equity IRR with different revenue and cost indexation
assumptions applied Dollar rate per tonne meet 13 % target IRR
 This analysis cannot be done using Excel’s Data Table
functionality: it requires tabulated number to be i
separately calculated using goal seek analysis v
* Using VBA script, | can automate this process. In the e oo rn
example opposite the 63 goal seeks calculate in less g 5 .
than a second. E Vs 8 Dizzij;’z
16.00 7 ) ;DL;:D% % 515:00—1500
| -%7. 1';0%: 2.0’0%-, T— ,7 o :%
Annual Cost indexation -
Modelling portfolio, C Boddington Autumn 2021
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Key Methodologies (5/6)
Hybrid Financial Statements (‘FS”)

[Still work in progress: concept proven: I'm building and testing for single entity and multiple entity consolidations]

TB/TB’s »

Historic FS

("HFS”)

WORK IN
PROGRESS

IF OF INTEREST
PLEASE CONTACT
ME

(Proiection Enqine©\

ASSUMPTIIONS:
1. Budget

2. Forecast

3. Reforecast

WORKINGS
4
Projected FS /
k (“PFS”) )

f HYBRID FS = \

HISTORIC + 1 of
. BUDGET (“B”)
2. FORECAST

3. REFORECAST

Key messages

O Flexible projected Financial

\_ J

* Alongstanding problem with financial projections has been how to update FS
as time elapses and new Historic Financial Statements become available.
Often variance is only taken from T, This is sub-optimal for a live project

environment

« The key component in this methodology is the Projection Engine®. This
takes pre-projected FS (Budget/Forecast), uses the Income statement to
EBITDA for future periods and applies the original assumptions and/or
updated assumptions to generate the future balance sheets and cash flow

from an historic time period post T, actual most recent FS

statements are based on variable
Assumptions

Outturn is never as previously
projected giving rise to variances

T,to T, Hybrid Income
Statements are easy to produce.
HFS(Th1 — Tho) + PFS(Tapmas -
Te/ern+pp) [Where PP = projection
period]

The Projection Engine® applies
selected assumptions that drive
the generation of Budget/
Forecast/Reforecast. These are
held outside the engine and
drawn using selective formulae

Modelling portfolio, C Boddington

Autumn 2021
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Key Methodologies (6/6)

Data Analysis

» Data sets are becoming increasingly large. Excel will theoretically cope Key messages
with 1,048,576 rows and 16,374 or 17 million data points per sheet

 This is however unrealistic: processing times for the vast majority of
desktops and laptops render handling this amount of data in R
impracticable

O Data analysis is an increasing
feature of business management

O In addition to traditional operators
on rows of and columns of
quantitative data | analyse using:

O VBA
1 User Defined Function’s

« A more realistic an manageable amount of data is 100,000 rows and 100
columns per sheet

« |f formulaic operators are to be used like IF statements and array formulae
to interrogate the data processing times will lengthen

 Alternatives to live storage and handling of data in Excel include the use

of the CSV files and the Power Query functions incorporated in the Data QO Array formulae
tab of Excel in office 365 Q Power Query

» For larger data sets analysis can be completed in R and the results used in O Analysis Toolpak
Excel

O Consider using Analytics
« Visualisation of data can be achieved using the basic tools in Excel and by Platform software

feeding the data into an Analytics Platform (there are many of these as of
mid 2020, some 45 per a recent market report: e.g. Domo, Tableau &
QlikView

Modelling portfolio, C Boddington Autumn 2021
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Monte Carlo Analysis

Monte Carlo methods are a broad class of computational algorithms that rely on repeated random sampling to obtain numerical results; typically one runs simulations many times

over in order to obtain the distribution of an unknown probabilistic entity

« Monte Carlo analysis is another step beyond Dimensional Analysis®

» For financial models considered here it is perhaps best described as
applying random sensitivities to all Key Assumptions, within defined
parameters, and observing the impact on a Measure

»  Where multiple, layered and time sequential dependencies exist in a financial
model, Monte Carlo simulations are often an effective way to quickly
determine the landscape

« This is a time intensive modelling technique and usually only applicable to
complex problems such as:

 Rail Lean Maintenance scheduling
« Airport staffing schedules
Stock option valuation

Oracle’s Crystal Ball software is a Monte Carlo simulation specialist add-on
to Excel suitable for most advanced sequential problem solving. A single user
licence for use with Excel is circa $1,000.

Key Features
(1 Can be VBA coded into a model

O Frequently better to use 3 party
software like Oracle Crystal Ball

O Suits complex situations

10,000 Trials Frequency Yiew

Comparison of Capital Risks

[ 0B Capital Risks
| DBB Capital Risks
|71 DBFO&M Capital Risks

Frobability
=
=4
Aousnbeiy

003
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Constant Market: Swap pricing and Bootstrapping

* Financial institutions use a more mathematical approach to pricing swaps
than is often found in most corporate financial models

» The formulae therein can be confusing and are typically based on natural log
functions

 Occasionally this information is treated as proprietary, with institutions being
unwilling to share their calculations

« However, using my own formulae and input data | can, as a substitute to
allowing the market to find the best priced product, give you some insight into
the institutions’ planned profit margins

» Key to understanding an institutions’ position is access to live market data -
typically through a Bloomberg terminal

Typically

Q

Q

Q

Used where clients require
greater visibility into a financial
institutions’ pricing mechanisms

Applies to predominantly to
interest rate swaps

Interest rate swaps are used to
manage variable interest rate risk
in debt facilities

Bootstrapping is a method for
constructing a (Zero-Coupon)
fixed income yield curve from the
prices of a set of coupon-bearing
products

Modelling portfolio, C Boddington
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Data Fitting: for complex modelling, where my model is derived from multiple parent systems, | can
fit data to observed patterns to model interpolations, extrapolations and other sensitivities

[% Regression Results =
Equation

[82 asbral sored 2 =lz[+[~]

FitInformation | Data Table  Modsl Plet | Residual Scatier | Residual Probablty | Evaluate |

Input Data -
ath™ 1 +ch2 422 ——

Iladel a+b™l+o™u 2+ 242

98000.0 —<
960000 —— | :-:{”J'_;’i 980000
| UPDATE July 2020
R - e This software from Oakdale
oo L amno Engineering has unfortunately been
> discontinued, others are available
900000 ——— | — 920000
B0000 ———] V“"—V L ooonno
ety
BEO000 ——"] “ “ |~ &R000.0
ACSANAS N
840000 —. — 860000
60000
L— 840000

'3 start Z G @& | A el VPN, 3 ieg - Yaho.., 3 Download .. | @ Astr B Data for d... B annual Pa.. Hj Financial ... [%& DataFit {2 IR
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Equity Waterfalls and Entity Priority Models (“EPM”)

 Vanilla equity structures maintain a constant ratio of dividend flows to

G Typically
shareholders based on the percentage of equity invested

_ _ O Most commonly used in Real
» An equity waterfall changes the Vanilla structure such that cash flows Estate development projects

available to classes of equity are prioritised and varied according to criteria
iy arep ] O A means of balancing risk and

« The criteria used to vary equity distributions by equity class in equity reward over time

waterfalls are most commonly NPV, IRR and time elapsed since investin , _ _
y P ] O Frequently used in Project Finance

With the passing of each milestone / criteria or “Trigger” distribution to an and Structured Finance projects
equity class maybe altered. Modelling these waterfall, often found in US real

estate deals, is complex O Milestones / “Triggers” change the

. , _ distribution of equity returns
 Equity waterfalls can provide a balance of risk and reward so that for

example a risk averse investor might receive priority of cash in early periods
but have its returns capped on the achievement of a lower NPV or IRR

O Triggers can include NPV,
Cumulative Cash, IRR, time

L , , . elapsed since investment and
« EPM modelling is not as formulaically complex as an IRR triggered equity covenant satisfaction (for debt)

waterfall and is used to calculate to the distributions to creditors in an
insolvency and/or the participation by creditors in new facilities forwarded as
part of a restructuring plan

 EPM’s are very similar to Equity
Waterfall models but generally with
less complex cascade triggers

Modelling portfolio, C Boddington Autumn 2021
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Agreed Upon Procedures : A series of pre-agreed tests that | can perform on any Excel built model

| will work with you to determine a series of tests designed to: Key Features
*  Test mathematical accuracy O Designed to provide comfort as
Confirm that Assumptions have been drawn correctly from third party to model accuracy and
material functionality
 Test the integrity of formulae for financial (as opposed to mathematical)  Deliverable is a report stating
accuracy tests performed, results and

necessary remedial action

» Review model output for reasonableness _ __
required arising from test results

 Financial model spreadsheets can be very large with thousands of unique
formulae. Consequently, my tests are most often, as a result of cost
constraints, sample based

L This is not a model audit and
does not result in an audit

opinion

* High priority items such as the Casting of the Core Financial Statements are P

often 100% sample tested
 |will use my financial expertise and experience to bring to your attention

areas that | believe are of concern in the model and focus on the more

significant items however,
 Itis very very rare that any model is 100% error free in my experience
Modelling portfolio, C Boddington Autumn 2021
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| use specialist Excel interrogation and other software with which to review financial models

« Because | build and review a large number of (internally & externally built)
models | have invested specialist software with which | review models

Key Messages

» The best known of these software suites that | use is Operis’ OAK software
that amongst other things lists all unique formulae, analyses each unique
formula for complexity and error likelihood and provides a visual map of a
spreadsheet highlighting non contiguous formulae and hard coded entries

O | have access to specialist
auditing and other software not
included as standard in Excel

* Inaddition, | use proprietary, built software with which to analyse
spreadsheets and their formulae O With this software my model
reviews are faster and more
comprehensive than reviews
conducted without this software

« For more complex models | can run Monte Carlo simulations with designed
error checking to determine whether a model is fully integral. This runs a
wide range of assumptions through the model from which outliers and
unexpected results can be identified indicating a non fully integrated model.

| have the means to identify every cell in an Excel workbook that includes a
hard coded number - this is an essential tool for reviewing 3" party models
that have not been built by a modelling house that adheres to a recognised
modelling standard such as FAST.

Modelling portfolio, C Boddington Autumn 2021
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| can revise and update 3" party built models

 Frequently, in a deal environment, a model has already been built by one
side or the other and is a core piece of transaction negotiations

| can review a model, often in less than 6 working days of receipt, and inform
you whether the model is suitable to be adapted by us for your needs or
whether in my view it should be re-built.

» If I believe a model is not suitable for adaptation | will provide an exception
report and will be pleased to discuss why | consider the model is
inappropriate to revise for your needs

 If amodel has been well built, | can usually, within a short period of time add
the additional analysis / scenarios / sensitivities and outputs (Measures /
graphical outputs etc.) required

» Most financial models can be rebuilt in less than 3 days with 100% focus and
12 hour days.

» Frequently, a simplified model, based on the original is much more powerful
for negotiating purposes

Key Features

O | will provide a quick assessment
of whether | can revise and
update a 3" party model

O My assessment will be based on
an interrogation of the model

O Typical revisions: addition of
Cases, Sensitivity Analysis &
Dimensional Analysis®,
Measures, and revisions to
reporting formats

O Itis often more cost effective to
re-build a model

Modelling portfolio, C Boddington
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Port Operation Models

Typical considerations: -

Typical Features

» Bulk, container or specialist cargos 3 Long term financing

* Loading and unloading times per vessel type

« Stevedoring arrangements O Assessment of merchant risk

» Handling facilities’ storage capacities being adopted by project owner

* Logistics connections — road and rail in particular and operator

» Customs facilities

O Intricate modelling of penalty and
incentive structures built into the
contractual arrangements

 Facilities available for crew changes between EPC provider, operator

«  Seasonable impact of weather on operations — cold weather access and and owner
impact of seasonal severe weather

 Dredging operations and port depth, access and operations
 Bunkering arrangements for vessels

+ Daily impact of tides

Modelling portfolio, C Boddington Autumn 2021
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Shipping Models

Typical considerations: -

Cost and maintenance cycles connected with keeping the vessel in class
Detailed modelling of variable costs particularly fuel consumption

Crew costs

Insurance of both cargo and vessel

Type of revenue model adopted - charter or spot-traded

Analysis of refinance options at various points of the vessels life

Correlating shipping rates to wider drivers of global fleet supply and
indicators of demand such as relevant GDP growth rates

Simulating changes in the economics of shipping and substitution transport:;
road, rail an very occasionally air

Simulating step changes in route availability: Panama expansion, North West
Passage and Gulf security

Typical Features

O Non recourse ship specific
finance

O Off shore tax and flag
arrangements

O Assessment of bare boat charter
arrangements v's adopting
market trading risk

Modelling portfolio, C Boddington

Autumn 2021
42



25 Rail

Contents | Summary | Projects | Clients | Structures | Applications | Reviews | Industries| Appendices | Glossary

Rail Rolling Stock and Track Models

Typical considerations: -

Purchase cycles, costs and build/supply schedules
Currency hedging

Lifetime running costs of fuel and maintenance
Lean maintenance scheduling impacts

In depth tax modelling for x-border contracts of supply and maintenance,
particularly VAT and customs duties

Impact of varying the timing of meeting local supply requirements that might
be required under a Request for Proposals

Interaction between the owners and operators of track and signalling
equipment and the rolling stock supplier/s

Integrating financial models with passenger and freight 3™ party projection
models

Modelling the impact of a new railway on a local economy to estimate the
positive impacts accruing for local governments

Typical Features

O Strong emphasis on macro
economic considerations,
particularly indexation

O Complex scheduling
arrangements including critical
path analysis

O Detailed capacity constraint
based modelling

Modelling portfolio, C Boddington
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Mixed Real Estate Development Models

Typical considerations: -

Cost of primary development
Cost of secondary development
“End to end” analysis of all stakeholders’ anticipated levels of profitability
Impact of development delays and cost over runs
Scenario analysis for:
« Different site mixes
« Different site Floor Area Ratios
Constraining maximum building height
 Altering green space and parking allocations
Revenue model variation: sell or lease
Refinancing portfolios through the use of REITs

Detailed build out analysis by varying plot sequencing as a means to
optimise returns and minimise finance required

Typical Features

O Often multiple models run
simultaneously with differing
degrees of complexity and
flexibility

O Changing finance methods over
the development property
reflecting the level of risk
adopted: Development
risk>construction risk>operation
risk

Modelling portfolio, C Boddington
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Leisure Development Models

Typical considerations: -

Primary and secondary development costs and roll out mechanisms

Spend per visitor analysis — price elasticity of demand for less well
developed projects

Strong emphasis on market share impacts and market development over
resort lifetime

Relative risk and reward sharing between owners and operators
Room night spend per head

Total spend per head per day

Impact of concessions operating within the leisure facility

Impact of and implicit valuation of high value attractions: gaming facilities and
branded attractions

Ancillary infrastructure required to meet implicit growth: customer delivery
through road, rail, air and port

Typical Features

O Multiple revenue centres
independently modelled

O A consolidated model through
which to validate total patronage
numbers and spend per head

O Anticipated returns for
concessionaires and licensors

Modelling portfolio, C Boddington
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Transport Fleet Management Models: taxis, buses, hire cars, aircraft, ships

Typical considerations: -

Fleet age profile at model commencement
Annual attrition and obsolescence rates

Replacement profiles and variation thereof. These are of ten best modelled
using statistical techniques

Disposal proceeds and mechanisms

Maintenance costing

Down time arising from maintenance

Seasonal and daily (by time of day) variations in demand and supply
Price elasticity of demand analysis and modelling

Cost of regulatory compliance and insurance

Operator returns v's owner returns

Decision analysis regards benefits of bulk purchase, anticipated growth and
replace or maintain decisions

Typical Features

O Multi-level models:

1. Detailed with each asset
modelled

2. Simplified with fleet modelled
as an entity using statistical
techniques

O Complex finance arrangement if
the fleet is to be financed as a
whole
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Retail Models

Typical considerations: -

Roll-out plans for store openings: store openings per year
Store fit out times

Sales ramp profiles for store openings (use of “Inverse Ramp™®)
Outlet revenue models: Owned / JV / Franchise etc.

Outlet type — by store size or target customer profile

Foot fall and spend per customer

Like For Like Sale analysis year on year

Cannibalization indices and impact on growth constraints
Central purchasing and related economies of scale

Step changes in fixed costs as operations expand

Price elasticity of demand

Store refit programs and the impact of down time

Cost benefit analysis of loyalty cards and related programs
Detailed staffing analysis by store and by grade of employee

Typical Features

 Group level consideration of
working finance requirements

O Group level assessment of

market share

O Group level senior debt/gearing

analysis

O Store portfolio analysis by

property interest type: owned or

leased

O Like For Like and footfall analysis

Modelling portfolio, C Boddington
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Toll Road Models

Typical considerations: -

Analysis by structure and quantum of capex types and costs: Road km,
bridges, intersections and tunnels

Revenue modelling: collection nodes, open or closed revenue models &
participation in wider municipal or other schemes

Revenue modelled by vehicle type and axle type
Integration with 3" party traffic models and data
Debt sizing and sculpting

Consideration of non toll revenue: gas station franchises, rest stops, motels
and billboards

Maintenance costs split between light / routine and heavy traffic assumptions
Interaction of traffic volume with maintenance costs

Price elasticity of demand analysis on traffic volumes

Maximum traffic constraints, often analysed %2 hourly for metropolitan areas

Typical Features

O Comprehensive debt sculpting

[ Static connection to traffic
projection models

O Bank cases require scenario
analysis due to inherent
uncertainty projecting traffic

Modelling portfolio, C Boddington

Autumn 2021
48



31 Fossil fuel Power

Contents | Summary | Projects | Clients | Structures | Applications | Reviews | Industries| Appendices | Glossary

Fossil Fuel Power Plant Models

Typical considerations: -

Build cost per installed MW

Time to build

Duties and taxes on capex

Credit worthiness and duration of Power Purchase Agreement
Security and pricing of fossil fuel supply — is it matched to PPA?
Maintenance periodicity and cost

Grid connection

Fixed and variable costs of operation

Carbon credit environment

Typical Features

 Backsolved to provide a PPA
negotiating platform

O Cost structures are well known
due to number of plants
operational globally

O Time considerations are usually
the most valuable to explore:
time to build & length of certain
PPA pricing
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Renewable Energy Models

Typical considerations: -

Build cost per installed MW

Land usage costs

Time to build

Capacity

Degradation of plant over time impact generation output
Resource availability e.g. wind strength probability (P50/P90)
Renewable Energy Credit environment

Maintenance contracts and equipment guarantee periods
Expected life of service

Extent of past data available to support future projections
Tax incentives and structures

Strong emphasis on indexation

Involvement of ECA's

Decommissioning costs (particularly offshore wind)

Typical Features

[ Green/Renewable credit
structures

L Government incentives

 Covered and uncovered risk
periods

O Complex tax structures

O Grid availability & curtailments
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Manufacturing Models

Typical considerations: -

More often expansion orientated than start-up
As a result, require more detailed “balancing” to past data than most models

Fixed / variable cost analysis is usually the are on which to focus for
modelling accuracy

Capacity constraint work is key for model credibility: Maximum production,
staff shifts etc.

Working capital requirements during expansion are often crucial to decision
making and therefore should be modelled in depth

Step changes in fixed costs are often a feature of these models if planed
expansion is >25%

Analysis of product mix at the contribution level is frequently the area to
focus on

Staffing resources and availability of labour can be unexpected capacity
constraints

Typical Features

O Unless high tech manufacturing
that may have complex & volatile
supply chains, usually the least
complex modelling

O Capacity analysis is key

O Product mix distribution and
pricing within capacity
constraints is usually the most
valuable
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Telecommunications Models

Typical considerations: -

Platform roll-out costs

Robust fixed variable cost analysis

IRU (Indefatigable Rights of Use) pricing and cash flow timing
Price elasticity of demand flexibility in the model
Per user analysis by product and spend
Geographical coverage

Market share

Economies of scale

New technology and related price fall curve
New technology and increased capacity curve
Cost and value of operating licence analysis

Typical Features

O Wide range of expected
outcomes

O For hardware projects, strong
emphasis on risk identification
and allocation

O High risk, potentially high
rewards
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Internet/e-business Business Models

Typical considerations: -

Typical Features
» As newer businesses modelling of these focuses much more on early stage

growth metrics ., .
, o _ O “Tolerances” on variables much
« Traffic / volume modelling is often much more relevant than price or cost wider than traditional businesses
» Extremely fast growth rates are frequently encountered...>1,000% / year in

18t years not uncommon
Y O Very fast changing environment:

Stock option pricing models will be key: Black Scholes etc., particular models need to be very flexible

reference required to relevant accounting standards

e |PO planning is essential, requires detailed equity rights consideration _ , o
panning ! ! i et Sy TS ! | O Highest degree of confidentiality

Modelling portfolio, C Boddington Autumn 2021
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Airport Models

Typical considerations: -

Passenger throughput

Landing fees

Passenger direct revenue: Duty free, lounge revenue, parking, connectivity
Capacity constraint calculations
Interaction between owner and operators
Franchises operating within the airport
Ground operation costs

Fuel supply

Maintenance facilities and related costs
Aircraft and ground F&B services
Vehicle hire

Typical Features

 Return available for owner

O Return available for operator

1 Returns available for
concessionaires
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Visual Basic For Applications (VBA)

A computer programming language developed by Microsoft which allows for the development of User-Defined Functions (“UDF”) and the automation of certain processes &
calculations. Visual Basic For Applications is a standard feature of Microsoft Office products

» VBA can be a very useful addition to a model Key Messages

» However, as adding VBA modules to a model requires direct programming
knowledge and is often not capable of being added in a modular format it is a
significant cost to any model build and should be subject to a cost — benefit
analysis review before being committed to

O Extensive use of VBA is not
recommended for most modelling

O VBAIin general is discouraged as

. - it frequently reduces model
» However, it is very rare that one template will fit all models, other than for flexibility

project comparability: see Project Analysis Models

 Benefits typically accrue if a template model is being built

O For larger projects with larger

» Unless advanced VBA s used, which requires a degree of automation similar budgets, limited VBA may be
to an executable file, and therefore a security risk, most VBA applications in appropriate to enhance user
finance models severely curtail model functionality, requiring macros to be experience

run for each model iteration. This in turn usually prohibits the effective use
one of Excel's most powerful tools, the Data Table and its relative, the Pivot
Table

O For very large projects, extensive
VBA may be necessary for
example in-built Monte Carlo
analysis
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Array formulae: contentious

Technical !

Within Excel’'s some 400 functions and means of calculation there is an
operator that can change the way each function operates — an Array Formula

“An array formula is a formula that can perform multiple calculations on one
or more of the items in an array. Array formulas can return either multiple
results or a single result. For example, you can place an array formula in a
range of cells and calculate a column or row of subtotals. You can also place
a formula in a single cell and calculate a single amount. An array formula that
resides in multiple cells is called (logically enough) a multi-cell formula, and
an array formula that resides in a single cell is called a single-cell formula.”

On occasion, these are extremely useful and sometimes irreplaceable in
order to build an effective model

This is advanced modelling. If you have reached the stage where you
think “it cannot be done in Excel”, then contact me — a well constructed
Array formula may well be the answer

Key Messages

O Extremely difficult to validate

O Suitable mostly for internal work
or work that the other side should
be intentionally confused about

L On occasion, invaluable

O Suits complex & multiple
scheduling problems

O Can go way, way beyond pivot
table functionality
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Combination Charts: a picture is worth a thousand words

The chart below summarizes a 25 year highly leveraged project in one chart by combining many of the different chart formats of Excel. Cash coverage for debt service, revenues,
volume sold, accounting reserves, dividends, excess cash released through shareholder loans, debt service split between interest and principal & two forms of equity payback.

IRR 26.5%

1,400.00
1,200.00

e /
. /

[ )
600.00
/.
400.00 e

200.00

Millions

1 2 3 4 5 6 7 8 9 1011

(200.00)

(400.00)
Year

Coverage chart: EPC profit = 8.8%, Gearing 80%, Discount rate 16%, Equity

Revenue indexation 2%p,a,
Costs indexation2%p,a,
Dep'n period 15 years,
Royalty 7%p.a,

Insurance 1%p,a,

Dividend 100%p,a.

EBITDA

Shareholder loan receipt / (disbursement)

mmmm Dividends
I Interest repayment

s Principal repayment

Revenue
® Resource sold - tonnage

------- Closing cash

Reserves
Undiscounted equity payback
Discounted equity payback

This chart in its original Excel
format is integrated.

As the underlying
assumptions are varied and
the model out is changed all
elements of the chart
automatically update:

» Debt sculpting

» Undiscounted payback
vertical dashed line
moves to the appropriate
value

» Discounted payback
vertical dashed line
moves to the appropriate
place

» EBITDA shaded area
automatically re-sized

 Narrative for EPC profit,
Discount rate and Equity
IRR automatically
updated.
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Glossary

Term Definition/Meaning

Assumptions A direct model input. These can be user defined or traceable to 3 parties (e.qg. traffic reports for a toll road model or forward interest curves
for variable rate interest debt facilities)

CAGR Compound Average Growth Rate

Cases A series of Key Assumptions’ inputs that can be selected as a single option to run a particular Case through the model

Cases & Sensitivities A type of model built after a Go decision

Casting Mathematical accuracy of additions and subtractions in financial statements and their notes

COGS Cost Of Goods Sold

Core Financial Statements Income Statement, Balance Sheet and Cash flow statement (aka FS and IS/BS/CF)

Covenant Debt, quasi debt or equity facility documentation requirement, often tested quarterly: e.g. Interest Cover, DSCR, Security cover, Current
Ratio, DSRA maintenance

DCF Discounted Cash Flow

DBO Design Build Operate

Dimensional Analysis® Changes in two Key Assumptions run simultaneously and plotted against a Measure

DSCR Debt Service Cover Ratio (closely related to CFADS Cash Flow Available For Debt Service)

Modelling portfolio, C Boddington Autumn 2021
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Term Definition/Meaning

EBITDA Earnings Before Interest, Tax, Depreciation and Amortisation

ECA Export Credit Agency

EPC Engineering Procurement Contract. A contract to build a significant asset for example a bridge, wind farm, water or power plant. Build
period is typically 6-60 months.

EPM Entity Priority Model. A model used to determine stakeholder claims, rankings and respective recoveries at each entity in a
group structure under insolvency proceedings.

FAR Floor Area Ratio

FAST The FAST Standard Organisation is an independent standards body for financial modelling.. http://www.fast-standard.org/

FY [15] Financial Year ending [15]

GIS Geographic Information System

Go - No Go An initial decision whether to proceed further with a project or not resulting in a “Go” or a “No Go” decision

HDV Heavy Duty Vehicle

IPO Initial Public Offering

IQAM Identification, Quantification, Allocation & Mitigation
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Term Definition/Meaning

Key Assumption An Assumption that is sufficiently important to be sensitised. All Key Assumptions fall with the population of Assumptions
LC Letters of Credit

LFL Like For Like

LRV Light Rail Vehicle

MBO Management Buyout

Measure One of a model’s outputs used to determine the project's financial viability e.g. Payback, NPV, IRR, EVA, Net profitability, Revenue CAGR
NPV Net Present Value

PPA Power Purchase Agreement

PE Private Equity

REIT’s Real Estate Investment Trusts

Sensitivity Analysis A change to a Key Assumption run individually to determine the corresponding change in a Measure

Zero-Coupon

A product of bootstrapping techniques in finance to derive par swap rates
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