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			Preface

			The 1970s was a decade of profound change. The oil price increase that resulted from regional conflicts in the Middle East and the formation of the Organisation of Petroleum Exporting Countries (OPEC) ushered in a period of stagnating economic growth and high levels of price inflation (stagflation), breaking what had been a sustained period of post-war prosperity in the developed economies. Another significant change in the closing years of that decade was the early-stage development of personal computers that would eventually kill off the expensive mainframe and mini computers then in use in the largest companies.

			In 1978, I was working as a Management Accountant for a company that used computing technology spun-off from the US space programme to produce high-quality analysis of the seismic data coming out of the geophysical exploration for oil. I arrived at the office reception area one day to find a dozen large boxes each emblazoned with a large graphic of an apple. The finance department was allocated one of the Apple II computers that had been shipped in these boxes. The Regional CEO had ordered the machines and when we asked him what he wanted us to do with ours, he told us that he had no idea, but he expected that we would think of something. Some of the more adventurous finance team members clubbed together and bought a book on programming in BASIC (one of the earliest programming languages) and we took our first fumbling steps in using computers to do the basic numerical grunt work that was still been done by thousands of highly-trained finance professionals using rudimentary electronic calculators.

			The decades that followed brought not just further extraordinary global change but also a striking increase in the rate of change. This was nowhere more obvious than in the field of personal computers and the software they used. Microsoft Excel was launched in 1985 and subsequently established itself as the de facto spreadsheet software. It had been preceded by a number of other successful products including Lotus 123 and Supercalc. From the start these spreadsheet applications revolutionised the way in which finance professionals worked and how they spent their time at the office. 

			Most importantly they facilitated a number of significant changes in the way that financial models could be used for business forecasting and decision-making. For example, in the 1960s Nobel Prize winning economists Modigliani and Miller had posited that the real value of a business was a function of the present value of all of the future cash flows that could be generated in perpetuity from its assets, taking into consideration the underlying risk in those assets. This principle is the basis for the business valuation model in Chapter 10. When you have had an opportunity to study the structure and functionality of this model you will have some idea of how this kind of financial modelling was all but impossible for most investment analysts and finance professionals in the age of the mainframe computer and the simple calculator. The emergence and dominance of the Shareholder Value Added  (SVA) approach to business valuation during the last 25 years is due in large part to the ability to build this type of SVA financial model on a PC.

			I was a working finance professional during this period and I was able to exploit much of the increasing power and functionality in these spreadsheet products to develop different financial models with which I could improve my own productivity and, more crucially, provide more meaningful insights for colleagues into the probable effects of their own business decisions and the potential impact of various kinds of risk events on company performance. This book is a guide on how to design, build and use some of the most useful of these financial models.

			The book is intended primarily for investment analysts and finance professionals, who I hope will find useful practical applications for these models in their own businesses. Having had some experience as a visiting lecturer on an MBA programme, I would also imagine that the theory refresher sections, as well as the modelling sections, will be helpful to those undertaking the financial module of the MBA. 

			This book is in no way intended to be a ‘how to’ guide for those wishing to specifically advance their Excel skills. The chapters are therefore written from the starting premise that the reader already has a good working knowledge of Excel, with skills at an intermediate level.

			The book is structured in ten chapters. The initial chapters are an introduction to the principles of financial modelling and provide some practical tips for using Excel to build your own financial models. The subsequent chapters deal with the each of the financial models featured in the book – in each case providing a topic refresher on the financial principles underlying the model and a detailed description of the model’s design and how it operates. I’ve used screenshots to illustrate much of this and an Excel version of each model is available to download from the book’s page on the Harriman House website (www.harriman-house.com/7finmodels).

			 I would suggest that the best way to use this book is to read the topic refresher in each chapter and then move on to the financial model. Download the Excel file and explore the structure of the model and study the links between each of its sections. When you are familiar with the way in which the model operates, try changing the assumptions and see what effect this has on the key outputs from the model.

			I should remind you at this point that there are only two types of financial model: those with bugs and those in which the bugs have not yet been discovered! If you adapt any of these educational models for your own use I would strongly advise that you test them exhaustively to identify any remaining bugs and, if you find any, do let me know.

			Paul Lower Spring 2019

		

	
		
			Chapter 1 – Financial Modelling  and Excel Basics

		

	
		
			Before we can look at the seven financial models in this book, some background information is needed. This chapter runs through a few separate items related to financial models and how to build them. This lays the foundations for what is to come later.

			In Chapter 1, we look at why financial models are useful in the first place, how Microsoft Excel changed modelling, best practices in building models, ten tips for creating good models, and finally how to get the best results from Excel.

			The need for financial models

			It is an accepted business tenet that what cannot be measured cannot be managed. And many of the most critical aspects of business performance are measured financially. 

			Many companies, for example, define their high-level strategic goals in terms of creating and improving shareholder value. This can be measured in a number of ways based on the key drivers of financial performance: profit, cash flow, capital invested and asset management efficiency. Other financial measures deal with financial strength, financial structure and risk. 

			Effective financial management and decision-making in any business therefore relies on analysis of past results and forecasts of future performance. These are areas in which financial models can provide powerful tools to automate and accelerate what were previously manual calculation tasks that absorbed considerable amounts of time that can now be better spent on interpreting the output from financial models.

			Financial models – what they are and how they are used most effectively

			A model is something designed to be a

			
			
			
			
			
			
			
			
					Structure: Input assumptions are used to make all of the necessary calculations and to generate the model’s output. The input and output parts of the model are separated.

					Consistency: In their structure, layout and organisation.

					Flexibility: Rather than using one definitive set of data for its assumptions, a financial model allows all of the assumptions to be easily changed.

					They are dynamic: When any of the input assumptions are changed the output automatically changes; so rather than providing a static report, a model provides a flexible and powerful tool with which to assess the effect of changes in the assumptions. 

					They exploit causal relationships: When the value of one model variable has a strong causal link with another, this is exploited to connect the inputs with the outputs in a more realistic way. For example, a model to value a petrochemical company might link a number of calculations to the market price of crude oil, a key factor affecting the cost of raw materials.

					Transparency: They use simple and clear formulae that can be easily understood.

					Accuracy: Without over complication or unnecessary detail.

			

			
			
			
			
					Identify users: Will you be the sole user, or will others also use your financial model? Do the other users have financial skills? What will they want to achieve from the model?   

					Define purpose: What is the purpose of the model, what will it be used for, what are the users trying to determine? Different users may place a different emphasis on different elements of the model.

					Specify outputs: It may seem more logical to start by focusing on the model inputs, but the most efficient way to build a financial model is to start by identifying the desired output. This will make it easier to work through the required calculation processes to identify the inputs and data needed.

					Specify calculations: What kind of calculations will be required to produce the output data? What kind of causal relationships can be established and used in calculations to produce the data required?

					Specify inputs: What kind of raw data will be required from external sources, as well as from historical data sources within the organisation? What are the assumptions that will be needed; which are the key drivers that really influence the output from the model?

					Design: How should the model be structured? Which are the appropriate spreadsheet functions and formulae to convert the inputs into the specified outputs? A model that is well thought out, carefully structured and designed can make the difference between creating a powerful decision-making tool or a model that is difficult to understand and use, that produces incorrect, inconsistent or unclear results. 

					Map: With larger and more complex models it may be helpful to first use simple flowcharting tools to produce a map of exactly how the model will work in terms of inputs, processes and functions, and outputs. 

					Build: The model can now be built, based on a clear specification and a mapped design. Investment in the earlier steps ought to make the building process relatively straightforward. If the model is to be shared with other users, it is good practice to protect and lock the calculations and outputs. The input cells should, of course, be left unprotected, to enable the user to make use of the model.

					Document: A good financial model should be documented to describe the source of the data required, how the model works, and where to find and how to interpret the key output data and results. This is particularly important if the model is to be used by others who did not design it. It is helpful to put the documentation on the first sheet of the workbook.

					Test: The unwritten rule of financial modelling is that there are two types of model: those that have bugs, and those where the bugs haven’t been found. Bugs may not be obvious when the model is being built and the job at the testing stage is to use different assumptions and scenarios with the specific aim of flushing out any problems. It can be helpful to give the model to a colleague to experiment with; it is quite possible they will attempt to use the model in a way that you, as the designer, might not. Until the bugs have been identified they can’t be fixed. Time spent testing is time well invested.

			

			
			
			
					Standard approach: Develop a standard approach for building Excel models.

					Work collaboratively with colleagues: Share ownership and subject new workbooks to team review and testing.

					Always consider the user and audience: If the model is solely for use by you and your team, a shared understanding might allow you to reduce the amount of documentation and reduce the necessity for sheet and cell protection. If the workbook is for use by non-financial users outside the department, care will be needed with documentation and protection.

					Aim for simplicity: Although it is tempting to use the power of Excel to deploy complex nested formulae, for example, to build a very concise spreadsheet, consider those who will use your model and aim for efficient simplicity rather than complexity, particularly in formulae design.

					Allow for expansion and development: Make sure that formulae are written so that rows and columns can be easily inserted without correcting formulae.  

					Build in check totals: If a total is derived from rows, run a check total based on columns and compare. This can be hidden and any differences reported as an error message, if necessary.

					Always avoid hard-coding values: For the model to be dynamic you will need to ensure that all calculated values in the model are derived from the separate assumptions, or are totals of other numbers that are.

					Separate input data worksheets from reporting sheets: Have one sheet for collecting data and data input. Use separate sheets for reporting data and make sure they are protected.

					Keep the colour scheme and format simple: This will draw attention to the important parts of a spreadsheet. Keep your formatting style consistent as well. For example, input cells are often blue.

					Don’t merge cells: Merged cells can cause some formulae to generate odd results, and cause havoc with sorting and filtering.

					Document workbooks: Make sure that anybody using your workbook will be able to understand its purpose, structure and operation. Include a list of defined names in use in the workbook, and their purpose.

					Be wary of using macros: Even simple recording macros can be confusing for unsophisticated users; complicated VBA macros can be impenetrable, even for experienced users with a little knowledge of VBA. If you must use macros, make sure they are very thoroughly documented.

					Use IFERROR to avoid erroneous error messages: A common example is the #DIV/0! error that appears if a formula results from a number being divided by zero; this commonly happens when using percentage calculations for a column of numbers. This kind of error can confuse unsophisticated users and undermine confidence in your workbook. IFERROR can replace the error message with a blank space or zero.

					Rigorously test your workbook: Before you circulate reports based on your new spreadsheet, or before you issue it to others to use for their own work, make sure that you have tested all aspects of the spreadsheet’s functionality and its calculations.  
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