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Pro Forma Financial Statements and Valuation

Managers and entrepreneurs are not the only producers of pro formas. Analysts for major investment banks or for

firms seeking acquisitions or mergers also have to produce pro formas to back up their analyses of corporate value.

Their task is both easier and harder than that of the typical entrepreneur or inside managers. Analysts can often

rely on corporate history upon which to base their pro formas. Yet analysts also often lack the detailed knowledge

of the business internals and corporate intentions.

Value, Financial Structure, and Corporate Strategy Analysis

According to Merriam-Webster, pro forma is a Latin term meaning “for form.” Its use dates from around

1580. Pro forma has two definitions: “provided in advance to prescribe form or describe items;” and

“made or carried out in a perfunctory manner or as a formality.” In finance, a pro forma is a model of

financial performance in a likely hypothetical future scenario. Hopefully, your pro formas will be more

like the first definition than the second.

In a sense, pro formas arewhatmuchof corporate finance is all about— the standardbusiness approach

to contemplate decisions. For example, if you want to propose a new project to your boss, to the board

of directors, or to an external venture capitalist, you will almost surely be asked to produce a business

plan with a “pro forma.” These financials will then be used as the baseline for discussion and evaluation

of your proposed project. Unfortunately, pro formas are highly specific to the business. All this chapter

can do is to give you some general guidance.

Fun Youtube Video: “Pro Forma and the Profit Prophet”

21.1 The Goal and Logic

Creating a pro forma is a challenge similar to those of earlier chapters, where you had to estimate value. There, you

needed to understand a whole variety of issues — the expected cash flows (which require knowledge of production,

marketing, customers, etc.), appropriate costs of capital, corporate and capital structures, agency conflicts, and so

on. The main novelty here is that you need to do all this in the context of “pretend” financial statements rather than

just isolated formulas. Creating a pro forma can help impose some discipline and structure on your thinking about

the design and value of your proposed project. It forces you to think about important “details,” such as what you
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believe sales and costs will be, how you will manage working capital, how quickly earnings and cash flows will turn

positive, when taxes will become important, etc.

No finance professor would dispute the importance of pro formas, but we are often reluctant to teach much

about them. The cynical view is that constructing a pro forma is difficult and that we finance professors prefer it

“easy.” (Remember: theory is easy; practice is hard — not the other way around.) The less cynical view is that there

are some good reasons for our reluctance:

1. Idiosyncrasy: In contrast to the many beautifully simple, elegant, and universal theoretical concepts in finance

(such as present value), financials and pro formas are messy and uniquely different for each business.

Forecasting the financials for a new cancer drug is different from forecasting for a new toy fad, which is

different from forecasting for a retail store, which is different from forecasting for aluminum mining, and so

on. Many of the guidelines for creating good pro formas are necessarily less universal and more ad hoc.

2. Relativity: The difficulties in making good financial projections for a specific project are often tremendous.

You must understand the limits of what you can and cannot do: You should be able to do it better than your

peers — a relative rather than an absolute standard. Looking in retrospect at what later actually happened in

relation to what you had predicted in your pro forma will likely turn into a lesson in humility. (Welcome to

the club.)

3. Learning by doing: The best way to learn about pro formas is to struggle with constructing them. After reading

this chapter, work through a few of the many case studies — some are even free on SSRN.

Still, this chapter helps to prepare you. It will give you general guidance to help design better pro formas —

important if you want to be an effective entrepreneur, manager, or analyst. You must be able to produce your own

pro formas and critically analyze those of others.

(Omitted solvenow)

An External Analyst’s View versus an Entrepreneur’s View

There are two different types of pro formas. The first type are pro formas created by outsiders, such as external

analysts, who construct them to assess market values. They often do this for privately held firms without known

market values, but private equity buyers also sometimes create them to assess whether themarket values of publicly

traded companies seem too low. If their own pro forma value estimates are much higher than the current market

values, then they may take a closer look at these firms as potential buyout or investment candidates.

The second type are pro formas created by insiders who have more expertise and information than outsiders.

For example, entrepreneurs or venture capitalists often create pro formas not only to assess values but also to

help execute their business plans. They know the operational details and plans, but they tend to suffer from

over-optimism. Moreover insiders have to worry about the following issues:

Working capital: Entrepreneurs must usually worry greatly about working-capital projection and management.

It’s often life or death; you could lose the entire business if you were to run out of cash, even if only briefly

and even if the underlying business economics are sound. (For large firms, working capital is just another

operational issue.)

https://www.ssrn.com/


Non-Ideal financial markets: Almost all of modern finance relies on the ideal of perfect capital markets with

good owner diversification. But this is rarely the case for startups. Asymmetric information issues are

rampant. There are few capital providers — mostly the entrepreneurs themselves, friends, and family. Most

entrepreneurs have all theirmoney staked ononehorse. Consequently, they should care less about covariance

with the market portfolio, and more about their startup’s own risk.

Start-up versus mature phase: Entrepreneurs usually do not have a long prior history of operations that can give

good guidance for the future. If everything goes according to plan, then their revenues will often start with a

sharp initial business growth curve, to be followed later by a more stable period — or death. As firms mature

and grow, they become less likely to default. This later decline in credit risk allows their borrowing rates of

return to decline. You will learn in a moment that the end of the start-up growth phase is often a natural

break. It is often a good choice for the time horizon T, the point where you stop the detailed projection period

for your pro forma and resort to a “wholesale” final market value for all remaining value.

This chapter mostly takes the perspective of an external analyst evaluating Intel in mid-2016. (Fortunately, we

already covered its 2015 capital structure in Chapter ; I wrote this chapter originally in 2016 without cheating by

peeking ahead; and at the end I can tell you with 2022 hindsight knowledge how good this 2016 pro-forma would

turn out to be.) In 2016, Intel had no working-capital viability problems. It had a long operational and financial

history and was already in its stable mature phase. It could easily borrow a few more billions with a single phone

call if it wanted. Its share owners were typically widely diversified. Intel stock should only be small parts of their

portfolios. As Intel outsiders, you and I had no detailed knowledge of how the next few years would be different

from the past. Therefore, we may just as well work out one terminal value right now and dispense with the initial

detailed-projection phase altogether. Nevertheless, we want to work out detailed projections, if only to illustrate

the process.

(Omitted solvenow)

21.2 The Template

The standard method for creating a pro forma separates the future into a “detailed projection” time period, for

which you forecast the financials in great detail, and a terminal value (TV). You can think of the TV as the “then

market value” of the business — a going-concern value of the business if you were to sell it at this point in the future.

We have to decide for how many years we want to project financials in detail before capping the value analysis. So,

the three big areas that we must work on are

1. A choice of horizon T to separate the initial and terminal phases;

2. Detailed financials during the initial projection phase, from time+1 (next year) to time T – 1;

3. A terminal value (TV) at time T – 1, which is a stand-in for the cash flows from time T to eternity.

Let’s cover them one by one in the context of Intel. You already know the financials from Chapter , comparables

from Chapter , and capital structure from Chapter . Again, our goal is to construct a good pro forma as of early

2016, presuming you already know the 2015 financials.



(Omitted solvenow)

21.3 The Length of the Detailed Projection Period

What is a suitable value for the horizon T, i.e., the number of years for which you should project detailed financials

and beyond which you should substitute a “wholesale” TV estimate?

As an initial step, let us take a brief detour into forecasting. Here are some surprising insights that hold in many

cases:

1. You may be able to project future cash flows in the very long term as accurately as in the intermediate term.

2. At some point, your cash flows are not very likely to grow that fast anymore. This is not to say that they won’t

grow at all — just that your expected value forecasts today no longer grow very steeply and/or reliably.

When applicable, you can estimate the present value of long-term cash flows better than that of intermediate-term

cash flows. This is best explained by example.

If you have to forecast the temperature in 2 hours, your (short-term) forecast will be pretty good, and much

better than your 6-week forecast. But how would your 6-week forecast compare to your 5-year forecast? Most likely,

both your prediction and level of accuracy would be similar. For example, your Los Angeles temperature forecast

for August of next year should probably be the same 80 degrees, plus or minus 10 degrees, as your forecast for

August in 5 years. Thus, if the environment is stable, then your uncertainty is not likely to grow with your horizon

after some point. (But watch it! A stable environment is often a stronger assumption than you may realize — think

about what global warming could do, for example.)

Now say you want to value an ice cream parlor. How does your temperature forecast affect your parlor’s

estimated present value? The effect of temperature uncertainty for August of next year is less discounted and thus

more important than the effect of temperature uncertainty in August in 20 years. If your parlor expects to earn

$100,000, and a 10-degree temperature difference can cause you to earn revenues anywhere between $75,000

and $125,000, then the temperature uncertainty for August of next year can cause a present value difference of

about $50,000/1.151 ≈ $43,000 at a 15% discount rate (cost of capital). But the same temperature and revenue

uncertainty in 20 years causes only a present value difference of about $50,000/1.1520 ≈ $3000. Consequently, to

estimate your parlor’s value today, your intermediate-term uncertainty may worry you more than your long-term

uncertainty — as long as the uncertainty does not grow with time. And this is surprisingly often the case.

Economic Rents

The role of intermediate-term versus long-term uncertainty generalizes beyond ice cream parlors, because knowl-

edge of economics and strategy allows you to put reasonable bounds on long-term future profitability (beyond

20 years). At such far-out horizons, you should not expect businesses to still have unusually large growth rates and

to earn economic rent[economic rents], where economic rents are defined as investment rates of return that are

much higher than the costs of capital. Economic rents can only be achieved when a firm has assets and capabilities

that are scarce, valuable, and difficult to imitate. Examples of such scarce resources can be the presence of a

unique CEO (e.g., Elon Musk at Tesla), economies of scale (e.g., Google’s and Microsoft’s computer software or



Amazon’s andWal-Mart’s mass logistics and buying power), unduplicatable corporate reputation (e.g., Coca-Cola’s

brand name), legally protected intellectual property (e.g., Moderna’s mRNA patents or Disney’s Mickey Mouse),

or consumer switching costs (e.g., Comcast’s cable). In the long run (i.e., over decades) scarce resources tend to

become less scarce as new technologies and consumers make old advantages obsolete.

To determine how long it might take before a product becomes a commodity and thus produces only normal

profits, you need to “think economics.” If the company owns few unique resources and there are few entry barriers,

then it may take only a couple of years before unusually high corporate growth rates slow down and there are no

more economic rents. For example, there are few entry barriers to energy-storage technology today. Consequently,

the industry that produces lithium batteries may not earn excess rents within 10-20 years. (A DVD player cost $800

in 1997. It costs $20 today.) Other products enjoy more scarcity and entry barriers for longer periods of time. For

example, if you can develop a drug curing melanoma and get a patent, you may be able to earn economic rents

for 15 to 25 years — although better competitors’ drugs will eventually come onto the scene and your patent will

eventually run out.

Your first reaction might be to dismiss my long-term perspective as academic arrogance. Amazon, Google,

or Apple may just seem too good in 2022 for you to believe in their eventual slowdown or even demise. But like

most of us, you are just letting your present-day experience color your long-term forecasts. Look back 50 years

and ask yourself whether the fast-growing, exciting companies operating then are still the same. Or just look back

25 years. Can you even name the companies from the 1980s that still earn large economic rents? If you had picked
McConnell&Faccio do this

over 75 countries since

1910.
two companies that looked similar in 1985, are both companies still around? For example, Dell is still doing ok, but

Gateway looked just as good in 1985 and unceremoniously disappeared in 2007 — and there are literally hundreds

of now-bankrupt mail-based computer retailers that looked no different from Dell then, either. Standing in 1985,

you should not have expected to earn large economic rents if you had bet on any one computer hardware vendor

then. In 2004, in the draft of my first edition, I wrote here thatWal-Mart seemed like an unbeatable juggernaut but

that it would almost surely not remain so in 20 years. It definitely would not have the scarce and unique resources

that would allow its shareholder-owners to continue earning rates of return much above their investments’ costs

of capital. I had to wait less than I expected — by 2008,Wal-Mart had already lost much of its glamour. Its share

price had dropped from $60 in 2004 to below $50 in mid-2008 (although it eventually recovered and now stands at

$160; Amazon is still worth more than threeWalmarts). My 2022 prediction is that Apple, the world’s most valuable

company at about $3 trillion, will no longer be a top-5 company in 2042; and that Tesla, now the world’s darling,

will no longer be worth over $1 trillion as other car manufacturers will become fiercer competitors.

My point is that over short horizons, there is relatively less uncertainty, but more disagreement. You and I may

come to very different conclusions as to how well Apple will perform over the next 10 years. Yet over very long

horizons like 50 years, even though we may be more uncertain, we should also disagree less. We should agree that

all the hot companies today — from Amazon to Google to Apple to whatever — will neither be earning large excess

profits nor be growing fast any longer. In fact, some of them may even have gone out of business by 2050 altogether

(what heresy!).

The perspective of the economist lends insight into a good choice for time T. The economics that helps you

decide on when a firm is likely to settle into a lower economic growth rate is taught in great detail in business

https://dx.doi.org/10.2139/ssrn.3693411
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strategy courses and carries different labels (e.g., Porter’s Five Forces). To determine when economic rents are

likely to dry up, strategy suggests you ask questions such as:

• How long before your entry barriers will erode?

• How long before your success will be mimicked by the competition?

• How long before you will be squeezed by stakeholders who can hold you up, like suppliers, employees, or

customers?

Business Maturity and Discount Rates as Considerations

The first good consideration for choosing your horizon T is thus to contemplate the underlying firm economics.

It should be around the point where the company will earn only “ordinary profits.” This point is where long-run

economic forces will have eroded most of the economic edge of the company — where growth will return from the

initial but unsustainably high short-term rates to sustainable, ordinary long-term rates. At this point, the terminal

value (TV) is relatively easier to forecast. Your goal, then, should be to capture the initially rapid and possibly

unstable growth phase with detailed financial forecasts, and the stable period with the TV. Another way to say

this is that a good T is the point in time when you expect the present value of growth opportunities (PVGO) to be

low.2]subsect:p/eratiosdifferPVGO

But there is also a second consideration to your choice of T. You want to pick a horizon such that the discount

factor is low enough so that the precise choice of Twould not matter too much. For example, at a 10% discount

rate, $1 in 5 years is still worth 62 cents today. An incorrect TV would make a big difference to your NPV estimate. If

you were to use 20 or even 30 years, $1 would be worth only about 15 or 6 cents in present value, respectively. Such

high discount factors can sometimes help plaster over the errors that your TV estimate will inevitably commit. And

when it comes to exit values on horizons that are so far away, the best you can hope for is a halfway reasonable

estimate of market value, anyway.

For most businesses, you would pick a terminal phase about 3 to 20 years out, with 5 to 10 years being most

common. (Mukhlynina and Nyborg (CFR 2016) report that the typical managerial projection length is 5 years.

Graham (JF 2022) reports that most CEOs believe 5 years is the most they can reliably predict and work with.)

Begin Important
The choice of break point T between a detailed projection period and a terminal market value is often dictated by

two considerations:

1. A desire to distinguish between an upfront strong growth phase and a subsequent mature and stable phase

2. A desire to have a small discount factor on the TV to reduce the present value importance of estimation errors

In practice, most pro formas choose a T between 5 and 10 years. End Important

What would be a good time T breakpoint for Intel? The first criterion tells us that it should be “very short.” Intel

is a stable company, so it is not clear what we gain from a longer initial period. Our forecast for Intel in 2020 or 2030

https://www.nowpublishers.com/article/Details/CFR-0088
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would probably have been similar to our forecast for 2016, just grossed up a little. We could have “lumped” the

value created in all future years into one TV fairly soon. The second criterion tells us that it should be “very long.”

The discount rate on Intel was quite low in 2016 — in fact, corporate discount rates as low as 5% per annum were

not absurd. Thus, valuation mistakes would matter for a long time. (For startup firms, the two criteria tended to

coincide better.)

Now, you are reading a book about finance, not about Intel. We have little knowledge about Intel’s business.

All we want to do is to illustrate the pro-forma process. Thus, I am now making an executive decision: I choose a

horizon of T = 3 years. We will try to project in detail from 2016 to 2018, and then summarize all cash flows from

2019 to eternity with one terminal value (TV) estimate for 2018.

(Omitted solvenow)

21.4 The Detailed Projection Phase

We have now dealt with the first goal of choosing the horizon T. Our next goal is to determine your expected cash

flows during the beginning detailed growth period, from next year up to the year of your TV. The good news is that

if you were an actual analyst, you would probably know your business quite well and thus be able to reasonably

predict the immediate future. You could use Intel’s historical cash flows for some guidance about future cash flows.

Of course, to do this well, you would still have to understand a lot about the underlying economics of the business,

and you would still have to make many assumptions. In this process, you would want to use additional information

that we havemostly ignored so far— such as the specific industry economics or the current and historical corporate

balance sheets. The bad news is that you are not a real Intel analyst — and our book is not about Intel. There are no

universal truths about pro formas in Intel’s business operations. You probably do not know much about Intel’s

business — and even if I could fully explain and analyze its many businesses, it would not help you elsewhere.

Pharmaceutical drug research, aluminum mining, fad toys, and a new stamping machine each have their own

unique business, financial, and accounting patterns. There is little generality here. In contrast to the terminal value,

long-run economic forces are unlikely to bite forcefully in the early detailed projection-phase period.

Even though we lack specific information, we cannot simply brush over the initial growth phase. Accurate,

detailed forecasts have a significant impact on project wealth through two channels. First, these forecasts for the

first few years have direct contributions to today’s present value. Second, the terminal value itself is also (usually)

estimated relative to a baseline expected cash flow from the last year of the initial phase. If your baseline is wrong,

your TV will also be wrong.

We are going to have to make up some estimates to illustrate the process. Be warned yet again: My financial

projections for Intel are necessarily very naïve, because I am not a technology analyst following Intel for years.

Again, our goal is not accuracy but illustration.

We will go over two primary methods for projecting financials next:

1. Direct extrapolation of the accounting component that you are interested in (i.e., the economic NPV cash

flows for the project, though sometimes also the earnings)



2. Detailed financial modeling of all, or most, items in the financial statements

The first is a drastic shortcut, used only when time and knowledge are severely limited. We actually used it in earlier

book parts, where I just provided cash flow forecasts and told you to believe them. In business settings, the second

method is more common.

(Omitted solvenow)

Faking It: Direct Extrapolation of Historical Cash Flows

(Omitted tbl)

The first method is really a “cheat”: It is a shortcut that avoids having to do the full-blown financial pro forma

analysis. It directly projects the historical cash flows forward — for example, by assuming a constant growth rate

forever. By applying Formula .85]eq:pjcfEconomic cash flows for project cash flows to Intel from 2013 to 2015, you

can compute the cash flows that accrued to the firm:

(Omitted eq)

Over the last few years, Intel showed increasing asset cash flows, but only because its operating cash flows were

declining. It was all due to a reduction in investing activities. (Actually, Intel had purchased part of another company

[ASML] in 2013, and did not repeat this in 2014 and 2015.) Would it make sense to assume that this cutback in

investment will continue? Probably not. First, there is a natural limit to reduction in investments (zero!). Second,

if Intel reduces its investments further, presumably its future sales, net income, and operating cash flows would

eventually also suffer. And, we already know that further declines in investing activities would not be the case: Intel

was purchasing Altera for $17 billion at the end of 2015, although this investment had not yet shown up on its 2015

financials. The Altera acquisition would draw down the cash hoard and (eventually) produced a negative asset

acquisition cash flow of $15.5 billion in 2016, but positive (Altera) cash flows in years after. Presumably, this is what

Intel management is hoping for.

(Omitted anecdote)

A better method would be to project net income. It smooths out the lumpiness of Intel’s (ASML and Altera)

acquisitions and investments. In Chapter , ]ch:compsComparables you worked with earnings rather than cash

flows, and for the same “lumpiness-of-cash-flows” reason. In the very long run, earnings and cash flows should be

roughly equal — after all, earnings “just” shift the time-series accruals. The question here is whether historical net

income growth or historical cash flow growth represents the present value of the future cash flow growth stream

better, given that you have to work with time-truncated forecasts. For a reminder:

Net income (earnings): On the positive side, earnings are smoother than cash flows, because the accountants

have reflected likely future cash flows in current earnings. On the negative side, the discount factors arewrong,

because you are applying them not to actual cash flows but to earnings, which may well be combinations of

actual and future cash flows. Moreover, the human intervention also means that historical net income could

have been more easily manipulated than historical cash flows.



Cash flows: On the positive side, cash flows are the gold standard if you can project them out accurately to infinity.

On the negative side, if you have to truncate your forecast in the future or rely on a finite number of cash

flows as representative of the future, it is not clear whether or not your history paints an accurate picture of

the future.

So let’s also create a growth rate projection for earnings. Intel had net income of $9.6, $11.7, and $11.4 billion.

That’s a two-year growth rate of about
√
11.4/9.6 – 1 ≈ 9% per year. If we looked back in time, it would show that

this growth rate has been steadily coming down over the years. (In between, it had turned negative [new CEO

clearing the deck in 2013!] and then positive again.) It would make sense to assume a further long-term decline.

Without real corporate intelligence, I am making another executive decision for our book. Assume a decline of 1%

in the net income growth rate per year: 8% for 2016, 7% for 2017, 6% for 2018, and so on. (Once we had hit the

inflation rate [about 2% from the TIPS Treasury term structure], I would have stopped the decline in the growth

rate, if not sooner.)

In many if not most cases, earnings-based forecasting is better for established companies than cash-flow-based

forecasting. In Intel’s case, earnings-based projecting is clearly better. Academic research has shown that earnings-

based TV projections are usually superior to pure cash-flow-based TV projections on average for publicly traded

corporations. But you could also try other approaches. For example, you could try to distinguish between lower

cash flows due to investment (which should create higher future cash flows) and lower cash flows due to lower

sales or higher costs (which should not create higher future cash flows).

(Omitted solvenow)

TheRealThing: Detailed Financial Pro-Forma Projections

The second and more common method of projecting economic cash flows during the initial period is to project

complete financial statements. Detailed financial projections requires providing individual components for the

economic cash flows you ultimately seek. Doing so is often (but not always) better than projecting bottom line

items for three reasons:

1. As just noted, neither cash flow nor earnings forecasts are particularly reliable. Cash flows are difficult to

project directly, because they tend to be volatile and lumpy. Net income is smoother but contains many

fictional accounting accruals that are not true cash. You are caught between the proverbial rock and hard

place.

2. The full projection method can make it easier to incorporate your knowledge of the underlying business into

the economic cash flow estimates. For example, you may happen to know that unusual expenses will be

zero next year, or that a new payment system may speed up the collection of receivables. By forecasting the

individual items, you can integrate such economic knowledge into your cash flow estimates. And pro forma

statements are particularly relevant for startup firms, for which you should not project huge growth rates and

negative earnings forever.

3. The full projection method can help you judge other important information — such as working capital

availability, suitable debt-equity ratios, and your interest rate coverage. Especially for entrepreneurs who are



often in danger of a liquidity crisis, such information can be just as important as the economic cash flows

themselves. In fact, all ratio analyses, such as those exploring the financial health and profitability ratios, are

often more useful for future pro forma financials than current financials. Ratio analysis can then help you

judge whether the firm is on a sound or a dangerous path.

ä The Income Statement: The Sales Top Line

(Omitted tbl)

The detailed projection method usually starts by forecasting future sales in the income statement. Your sales

forecast is the single most critical aspect of any real pro forma, because it becomes the baseline number from which

many other financial item forecasts will follow. In Intel’s case, you could use a mechanistic model that extrapolates

sales growth from historical financials. Table ?? reminds us that Intel sales grew at a rate of
√
$55.4/$52.7 – 1 ≈

5%/year from 2013 to 2015 — or 2.5% per year. With the 2016 slowdown in desktops and servers, a 3% sales growth

rate seems reasonable. This suggests sales of about $57 billion in 2016.

Like every other pro forma line item, the sales forecast should have a footnote (in Table ??) to explain the basic

assumptions behind the estimate. Admittedly, my footnotes in Table ?? are mostly perfunctory. For example,

my note “a” does not even explain where my 3% came from. In the real world, you would carefully explain the

background assumptions behind each and every critical component of your pro forma — sometimes with many

paragraphs and additional tables.

Do not believe that sales forecasting is always as simple as this. You could, and should, use an economic model

based on detailed business intelligence. For example, as a real-world analyst, you might use your knowledge to

determine

• whether Intel is about to launch many exciting new products or whether it has few new projects in the

pipeline;

• whether Intel had paid less in dividends in order to reinvest its earnings into improved sales, which are about

to turn into more sales or profitability;

• whether there is a recession or a boom on the horizon for 2016-2020;

and so on. These determinations would help you adjust your sales estimates for a more accurate projection. In a

real pro forma, if your money were on the line, it would be reckless to forecast sales through a mechanistic model

without an economic model! Peeking at YAHOO!FINANCE, Intel’s analysts’ consensus forecast in mid-2016 agreed

with us: the analysts’ average estimate was also $57 billion. Analysts tend to be optimistic, but here they not only

had the benefit of understanding the industry and Intel better than us, but they also had the benefit of having

already seen the sales from the first six months of 2016.

ä The Income Statement: Other Components

With economic intuition, you would then go down item by item on the income statement. So, let’s talk about an

estimate for COGS. You have a whole range of options, including but not limited to a plain growth forecast (similar

to what we used for sales). Here are five possible methods:

http://finance.yahoo.com/


1. A plain growth forecast: You could repeat the sales exercise with COGS: A pure growthmodel could take COGS’

historical two-year growth rate of
√
$20.7/$21.2 – 1 ≈ –1% and project that this will continue in 2016. If

applied to the year 2015 COGS of $20.7, your 2016 COGS forecast would thus be 20.7 · (1 – 1%) ≈ $20.5

billion.

2. A pure proportion of sales forecast: You could forecast COGS not only relative to its own history but also

relative to your already-projected sales of $57 billion for 2016. You also know the historical relationship

between COGS and sales, which you can use to predict a relationship between 2016 sales and 2016 COGS.

2013 2014 2015

COGS 21.2 20.3 20.7

Sales 52.7 55.9 55.4

Fraction 40% 36% 37%

At 38% of sales, your 2016 COGS estimate would be about $57 · 0.38 ≈ $21.7 billion.

3. An economies-of-scale forecast: You could pose amodel with economies of scale. Given a sales forecast, other

items then become some combination of fixed and variable costs. For example,

(Omitted eq)

COGS (selling costs) usually have both fixed and variable costs. That is, COGS would not go up one-to-one

with sales, but less than one-to-one. The “fixed component” would have costs that would not change with

sales (e.g., some necessary maintenance costs or salaries), and the “variable component” would have costs

that would increase with sales (e.g., the silicon). Unfortunately, for COGS at Intel in 2016, this happens not to

work. The best fitting line was

(Omitted eq)

Stop! This makes no sense. More sales should not translate into fewer costs. Thus, we are better off not using

this formula, even though this is suggested by Intel’s historical relation.

For illustration of the technique, let’s use total operating expenses (TOEs) instead. Here, the best fitting line

was

(Omitted eq)

So, if Intel sells $55 billion, you would expect TOE to be $20 billion; if it sells $60 billion, you would expect it

to be $22 billion.

Fixed and variable cost coefficients should change with horizon. In the short run, the fixed costs tend to

matter more. In the long run, the variable costs tend to matter more. For example, Intel should not and

would not change its R&D in response to a one-year drop in sales. It is too expensive to fire and hire good

engineers with knowledge of Intel’s unique intellectual property. However, if Intel’s sales were to drop for

many years, Intel probably should and would pare back its research. The fixed coefficient would get closer to

zero and the variable coefficient would get closer to one.

4. An industry-based forecast: You could draw on information from other firms, such as Microsoft. Sometimes,

this approach can help to understand best practice. However, in Intel’s case, the silicon product seems so

different in its production cost from software costs that this does not seem like a good idea.



5. A disaggregated forecast: If you were even more sophisticated, you could recognize that COGS contains some

depreciation. Thus, the history of Intel’s past capital expenditures could also influence your COGS estimate.

You could throw past capital expenditures into your statistical regression, too, to come up with a better

predictive formula.

The sky — or rather, your economic and econometric background knowledge — is your limit. For illustration’s sake,

let’s adopt $21 billion as our predicted COGS in Table ??.

You can repeat these forecasting processes to predict other income statement items. Again, you have many

options. Like COGS, SG&A contains both fixed and variable expenses, as well as depreciation that relates to past

investments. SG&Amight thus bemodeled as a combination of a fixed component, plus a sales-variable component,

plus a past capital-expenditure-based component. There is also no need to remain consistent across different items

— you could use one method to estimate COGS and another to estimate SG&A (or any other financial statement

item, for that matter). In this case, SG&A was stable enough and $8 billion seems as good an estimate as any. R&D

has been marching up steadily at a good clip (about 7% per year), and Intel should be smart enough not to let R&D

be affected greatly by current year’s sales, so $13 billion is a good guess. Sometimes it makes sense to be more

sophisticated for interest expense (e.g., using yield curve information, debt coming due, etc.), but net interest

expense is negligible anyway.

Looking over my pro forma, I see that I predict declining but good positive net income for Intel, with modestly

increasing R&D. (Peeking at the actual financial statements, I noticed that the YAHOO!FINANCE-reported average

forecast by Intel-following analysts was more optimistic than I was. They forecast modestly increasing net income.)

ä TheCash Flow Statement

Next, you would model the cash flow statement. Table ?? is my attempt for Intel. It starts by transferring the

projected net income from the pro forma income statement model into the pro forma cash flow statement model.

For the remaining cash flow items, my illustration is perfunctory. With a lot of time, you could try to figure out how

the historical pattern of capital expenditures (from the cash flow statement) and property, plant, and equipment

(from the balance sheet) are likely to impact depreciation in 2016 relative to 2015. Here, we use a number of $8.8.

(We also ignore the fact that some parts of depreciation have already been modeled into components of items in

the income statement; you really should check the internal consistency of your forecasts — something we shall not

do here.)

(Omitted tbl)

The remaining operating-cash-flow items have been steadily sucking up Intel’s cash. Actually, you should really

model them in detail. But for our textbook, just recognize that Intel dropped a lot of cash into building product

inventory in 2015. Thus, I am assuming that such spending will not repeat. Instead of sucking up $1.1 billion, I am

assuming that 2016 will suck up only $0.5 billion. The more dramatic change — and we already know that it will be

reflected in the 2016 financials — is the Altera acquisition for $16.7 billion. Given that Intel also has ongoing capital

expenditures, we already know that investing activity cash flows will be turning negative in 2016 — and that this

one-year large negative flow will be unlikely to repeat in the year(s) after (unless Intel decides to buy more firms).

http://finance.yahoo.com/


ä Financing Policy, the Balance Sheet, and Linkages

One step that we have mostly bypassed is to think more about your financing policy. It would influence not only

the remainder of your cash flow statement (the financing cash flows), but also your balance sheet (debt and equity

positions), and even your income statement (interest payments). In fact, depending on what you assume, you may

have to go back to the income statement and go through your forecasts again. Other linkages will arise, too. For

example:

• What you assume about financing cash flows will influence your end-of-period cash position on your balance

sheet, because the cash position next year is the cash position this year plus the net of all cash flows.

• What you assume about how your technology will change your inventory or your collection abilities will

influence both your current assets and current liabilities on your balance sheet, as well as your consumption

of working capital on your cash flow statement.

Of course, you would also need to provide detailed projections for the remaining detailed projection period,

2017-2020. The principles are the same as they were for your projection of 2016.

(Omitted solvenow)

What To DoWithThe Pro Forma?

After you have also projected the other two financial statements — the balance sheet and the statement of owners’

equity — up to the terminal time, T, what can you do with these numbers?

ä Economic Project Cash Flows

The first important use of the pro forma is project value analysis. Having guesstimated the components of the cash

flow statement for 2016, you can now compute the economic cash flow for your NPV analysis, using the basic cash

flow formula (Formula )]eq:pjcfEconomic cash flows. It should be apparent that this is difficult to do. Acquisitions

can create year-to-year gyrations that swamp our external ability to predict.

ä Ratio and Soundness Analysis

A second common use for detailed financial projections is forward-looking ratio analysis]sect:OtherRatiosFinancial

ratios to judge whether the business remains viable and sound. Such an analysis can serve to check the reason-

ableness of your forecasts — and the viability of the firm in your scenario. For example, if a start-up firm were to

end up with a very high debt-equity ratio and very little cash, the implied future interest coverage ratio should

set off an alarm. Or a growth path may have an interim negative cash position — a situation that could doom an

otherwise healthy firm. The firm may be on a collision course with reality, and management should change course

to preserve cash before the entire firm evaporates. However, because most ratio analysis requires aspects of the

financials that we do not have space to model — specifically, the financing policy on the cash flow statement and

the full balance sheet — we will not discuss this any further. Once you have the full pro forma model, the ratio

analysis principles and soundness principles remain exactly the same as they were in Chapter . And for Intel, its

main business is so sound (though slowly declining!) that we do not have to worry about soundness.



ä Corporate Policy Changes

Pro-forma projections depend not only on external factors — for example, whether the economy is going into a

recession — but also on many choices that managers make. For example, managers must make decisions about

how quickly to pay or collect outstanding bills, how much to invest into new projects versus how much to pay

out in dividends, how much to finance with debt versus how much to finance with equity, and so on. You have to

be careful to realize that historical extrapolations may no longer work if either the external environment or the

corporate policy is changing.

This point is evenmore important to recognize when you are not an external analyst but amanager constructing

a pro forma in order to contemplate a corporate policy change. For example, if you invest more in new factories,

all sorts of relationships — not all of them obvious — may change. For instance, the relationship between COGS

and sales might change if the consumers of your product purchased more or fewer complementary products from

other producers, which in turn might change the cost of raw materials that you require for production. Just be

careful not to think too mechanistically about the effect of changes in one policy on other items in your financials.

(Omitted solvenow)

21.5 The Terminal Value (TV) Multiplier

Your third goal is to determine the firm’s terminal market value (TV). Conceptually, the TV is your best estimate

of what you believe the firm could be sold for at future time T. In practice, it is most commonly estimated with

the growing perpetuity formula — even though there is often a clearly better alternative available, as I will explain

below..5]eq:perpetuityGrowing perpetuity You would start with your detailed estimated value of cash flows for time

T, assume that they will grow forever at some sustainable long-term growth rate E
(
g
)
, and discount them back:

(Omitted eq)

You “only” need the right multiplier, 1/
[
E
(
r
)
– E

(
g
) ]

, on the final cash flow projection now. (Mukhlynina and

Nyborg report that 2% and expected GDP growth are common values.)

TheCost of Capital

Many analysts would rely on the CAPM to determine the cost of capital for Intel, even though the CAPM is known

not to work. However, in Intel’s case, the choice of market-beta does not matter. Intel had an equity market-beta of

just about 1.0, calculated from daily historical rates of return from YAHOO!FINANCE (check it!). No matter how

little you shrink this toward 1.0, the market-beta value will still be about 1.0 — and this is also what our simpler

comparables model with debt capacity and duration from Chapter would advise.

A more difficult subject than the market-beta — both in general and in this context — is the estimate of the

equity premium (i.e., the expected rate of return on the stock market above Treasuries). My own estimate was

about 3%. On the other hand, the typical CFO in 2015 used a higher average equity premium estimate of about

5% (arithmetic relative to short-termTreasuries). Such consensus estimates would be consistent with Intel equity

http://finance.yahoo.com/


cost-of-capital estimates of about 6% over 1 year Treasuries, 7% over 10 year Treasuries, and 8-9% over 30 year

Treasuries. (We can consider them to be premium estimates above some risk-free interest adjustments that

incorporate imperfect-market premiums.)

If we adopt these estimates, our equity cost of capital for Intel could be

2016 2017 … 2026 … 2036 …

Equity Cost of Capital 6% 6.1% … 7% … 8% …

We need the asset cost of capital, not the equity cost of capital, but Intel had just a little net debt (i.e., more cash

and short-term financial instruments than debt, both about 25% of the firm). I looked up Intel’s quoted spread

(cost of) outstanding debt, and it was about 1% over Treasury on short-term, 2.5% on long-term.

2016 2017 … 2026 … 2036 …

Intel Spread above Treasury 1.0% 1.1% … 2% … 3% …

Prevailing Treasury Rate 0.6% 0.8% … 1.6% … 2.2% …

The spread aboveTreasury is too high an estimate for the expected rate of return, because Intel debt also contains

some default premium. (A more reasonable cost-of-debt estimate may be half the spread plus the Treasury.) No

matter how we spin it, Intel’s cost of capital seems very low. With a 25% debt ratio, even with an equity premium

estimate as high as 5%, Intel’s asset cost of capital would have been

2016 2017 … 2026 … 2036 …

Asset Cost of Capital 5.0% 5.1% … 6% … 7% …

The discount factors on cash flows compound these rates to

2016 2017 … 2026 … 2036 …

1-Year Discount Factor 0.95 0.95 … 0.94 … 0.93 …

Cumulative Discount Factor 0.95 0.90 … 0.6 … 0.3

This is not a tax-adjusted average cost of capital. You could try to improve on the cost of capital with more

sophisticated techniques and less rounding. However, I have intentionally not done so, because no one seems to

know how to estimate the cost of capital much better than this.

(Omitted solvenow)

TheCost of Capital Minus the Growth Rate of Cash Flows

Next, we need an estimate of the eternal expected growth rate of cash flows, E
(
g
)

(or, equivalently, the cost of

capital E
(
r
)

minus the growth rate of earnings). Sometimes, it is more intuitive to think of such changes not in

terms of nominal growth rates, but in terms of real growth rates.
[
E
(
r
)
– E

(
g
) ]

is largely unaffected by inflation.

Just make sure to quote both E
(
r
)

and E
(
g
)

in the same terms. It is easy to come up with high upper bounds on

Intel’s sustainable growth rates. For example, E
(
g
)

cannot be above the firm’s cost of capital, or the value would



be infinite. We would also not expect E
(
g
)

to be much above the eternal growth rates of GDP — we would not

expect the economy to eventually consist of nothing but Intel — and it looks as if GDP growth is slowing to about

2% this century. In sum, a number like 2-3% is probably an upper bound on Intel’s eternal growth rate E
(
g
)
. We

can also think of low lower bounds. Although it is not impossible to imagine Intel fading away, this is unlikely to

happen soon, so we might want to choose an estimated growth rate of no less than, say, –1% per annum. (Will Intel

soon experience tougher competition? That’s the $100 billion question!)

Of course, you need to do better than these very wide limits. Otherwise, your valuation range would just be too

wide to be useful. To improve on your eternal growth rate estimate, perhaps you could draw on information from

other sources:

1. Internal company information: For example, you can assume that managers will not drastically overinvest

or underinvest forever. This means you should be consistent in your choice of expected cash flows and the

expected growth rate of your cash flows. Would you really want to assume that Intel will invest half of its

net income every year forever, but that this investment will grow its sales by only 1% forever? Maybe yes,

maybe no. If Intel stopped R&D, it would be wiped off the map by other firms. In this industry, investment is

essential.

2. Industry or comparable firm information: You could try to learn more from other firms. Alas, in Intel’s case,

this is pretty hopeless. There were no other firms with similar operations and economics. For what Intel did,

it stood alone at the time. (It then squandered a lot of its advantages, but this is another story.)

In the absence of light, 2-3% looks like a reasonable long-term growth rate for earnings in another decade or so.

The cost of capital looks as if it will be around 6% per annum (with one rate standing in for shorter and longer costs

of capital). How does this affect the terminal value multiplier? Unfortunately, quite a bit.

Expected Growth Rate, E
(
g
)

E
(
r
)

–1% 0% 1% 2% 3%

4% 20 25 33 50 100

5% 17 20 25 33 50

6% 14 17 20 25 33

7% 13 14 17 20 25

8% 11 13 14 17 20

Let’s pick a stagnant $12 billion net income estimate for 2018 (and it would beworse if I picked a higher estimate).

The $12 billion would be multiplied to take it from then to eternity. In this case, the factor-25 multiplier would get

us a value estimate of about $300 billion. If we are off by 1%, the multiplier could be 17 or 50, i.e., about $240 billion

or $600 billion — an unpleasantly large and imprecise range.

In this case, shouldn’t we calculate it better to get more accuracy? Unfortunately, the real problem is not our

casualness. The real problem is our ignorance. We are intrinsically not capable of higher accuracy. We don’t have

the knowledge. We could pretend capability and fake it, but it would be a lie. Also, Intel is not unusual: over

two-thirds of the values of most Fortune-500 companies are in their terminal values far in the future — values that

we simply do not comprehend. And remember — valuation is relative, not absolute.1]ch1:sect:relative-vs-absolute-

valuationRelative vs. AbsoluteValuation



Alternative Terminal Value Methods

Other approaches to terminal value estimation are sometimes better, so let’s consider some. One alternative

approach is to use the book value itself. This is usually bad, because the book value of equity rarely has a semblance

of realism. Intel’s book value was $100 billion; it’s equity value was only $60 billion. Yet, peeking at the actual

stock-market value at the end of 2016, we can see that Intel’s true equity market cap was already over $150 billion.

Another approach is to think of bounds. For example, what would the assets be worth if you liquidated them?

In Intel’s case, this value would be much lower than its continuation value. A lot of Intel’s value is brand name and

distribution, which would likely disappear in a liquidation. If Intel’s value was primarily in real-estate, it might

have been different.

Yet another approach is to think of the replacement value. If someone wanted to put together another Intel,

how much would it cost? But then again, Intel already exists, and even with enough funds, you could not recreate

Intel’s quasi-monopoly even if you had all the money and wanted to. After all, you would then have the actual Intel

to compete with!

My preferred method is often multiples obtained from comparables today.]ch:compsComparables After all, the

growing perpetuity formula is just one method to attach a multiple to a final detailed-projection-period earnings

estimate and often a very subjective one. We already know that the financial markets often assess publicly-traded

firms at much higher multiples than reasonable r and gE estimates in formula ?? suggest, so we should take this

into account. And the best way to take this into account may well be to use what the market is using today. That

is, we let (hopefully better) firm-specific projections — perhaps obtained with inside information on corporate

projects and detailed market information — speak to the numerator, and we let the financial markets speak to the

denominator.

Begin Important
When the terminal value is for a company that by then will be similar to publicly-traded corporations today, you

can use public comparables from today. Although this is not exact, it is likely to be better than what you can ever

attempt to guesstimate yourself. End Important

(Omitted solvenow)

21.6 Basic Intel Pro Formas



Some Assembly Required

(Omitted tbl)

Time for more executive decisions. As emperor, I declare that the best cash flow estimate for 2016 is –$8 billion

(incl. Altera), followed by $12 billion (reflecting Altera, too), then $13 billion, and $14 billion; that the best cost of

capital estimate is 5%; and that the best eternal growth rate is 1%. Table ?? is the resulting pro-forma. I translated

the $14 billion cash flow estimate for 2019 back into a TV of $350 billion in 2018, using the forward P/E ratio of 25

based on the TV multiplier. (If I already knew today’s P/E ratio for Intel, I would of course be done. I would just

multiply it by today’s earnings and have perfection.) With 2017, 2018, and 2019 also yielding some positive net cash

flows, even when discounted, Intel should be worth somewhere between $250 billion and $400 billion. A lot of this

value is due to Intel’s low cost of capital. Of course, this is not the only estimate that we could have produced. We

could have reasonably relied on different forecasts and obtained different values. But $250 to $400 billion, say $300

billion, is good.

But this turns out to be all wrong! Because Intel is public, we can check the actual market value. Intel’s actual

stock-market value in 2016 was about $170 billion (with no net debt [i.e., debt net of cash]). Our pro-forma value

estimate of $300 billion was certifiablyway too high.

What went wrong? In this case, I would guess the terminal value component! We guesstimated a P/E ratio of

about 25, based on a cost of capital estimate of about 5-6% and an eternal growth rate estimate of 1-2%. Yet Intel’s

prevailing P/E ratio in 2015 (which we would not have known) was only 15. To get to a lower multiplier requires a

higher cost of capital or a lower growth rate of earnings. Intel’s cost of capital was not too uncertain and 5% still

seems quite reasonable. This means that our earnings growth rate must have been optimistic. For eternity, Intel

seems valued as if its net income and profits are likely to shrink. How do you justify this in economic terms? I don’t

know.2]ch1:sect:relative-vs-absolute-valuationRelative vs. AbsoluteValuation?

Calibrating Pro Formas

It would seem hubris for you to claim that Intel should be worth $300 billion when it is evidently trading for about

$170 billion. If we admit to knowing the public value, what can we do to bring our own pro-forma more in line with

what we observe? That is, how can we twist the estimates to come up with a pro forma value estimate that fits the

actual market value of Intel? You must find “good” reasons why Intel could be worth more than what our original

pro forma suggested. You must find reasons to change the inputs to your model. Although this could be called

model “fudging,” the technical term is model calibration.

Typically, you have three calibration tools at your disposal that can increase the pro forma value so that it will

reach the market value: Change the cash flows, change the cost of capital, or change the growth rate.

1. Detailed projections: You can depart from our current projected cash flow and income path. In our case, this

seems implausible. We only forecast three years of income, and anything more permanently below $12 billion

would seem odd, given Intel’s long and steady business.

2. Cost-of-capital projections: You can decrease your estimate of Intel’s cost of capital above 5-6%. This again

has two effects: It makes future cash flows more valuable, and it increases your estimated TV. The first effect



is relatively unimportant — you already know that present values over short horizons are reasonably robust

to modest changes in the cost of capital. It is the second effect that gives you a lot of valuation “bang for the

buck.”

3. Eternal earnings growth projections: You can increase Intel’s eternal earnings growth rate estimate E
(
g
)
,

thereby changing its growth profile. Doing so would assume that Intel has more of the characteristics of a

growth firm than a value firm. Increasing the eternal growth rate is just as powerful as reducing the long-term

cost of capital, because g and r enter only as a difference in the perpetuity formula.

In the real world, you would probably choose a combination of all three tools. In Intel’s case, we would have to

“twist” most on the eternal growth rate.

What is most important here is that you remain conceptually clear about what you are doing when you are

calibrating a pro forma: You are “fudging” input estimates to make the outcome fit a market value. You are adopting

a “deus ex machina” — a number that is dropped on you from another part of the stage (the financial markets),

even though you may not fully understand it. But don’t be appalled: This is not so different from what we have

always done. Calibration is the equivalent of conducting a relative valuation that accepts known market value as a

good baseline. After all, every financial concept in this book is based on valuation relative to known market values

— though usually only of comparable companies, not of the same company. Calibration is often a justifiable and

reasonable procedure because the financial market value of Intel is likely efficient and probably much better than

our own pro forma estimate.

Selling Pro Formas: Investment Banking and Calibration

Now put yourself into the shoes of a pro forma buyer or seller.

For example, if you work for an investment banking firm that is proposing a capital structure change or merger

for Intel, you will have to present your pro forma to Intel’s management. What would happen if you showed them

the original $300 billion pro forma, or one calibrated a little lower? Intel’s management would likely be pleased

with your high pro-forma value estimate. They would lament the fickleness of the market, and you would fake

sympathy. Then you would suggest whatever makes the highest fees for your firm. What if your pro forma would

have yielded a value estimate of $50 billion? You would have fudged and fudged some more. Otherwise, angry

management would never want to speak to you again.

If you are a retail investor, and you read the $300 billion pro forma in an analyst’s report, how should you react?

You should not believe it! On some level, it is silly to claim a $300 billion value for a good that you can buy for $170

billion (plus a takeover premium) in a near-perfect market. You would typically do an“intuitive” recalibration. Most

of your faith should be in the market value of Intel, not in your pro forma value analysis prowess. Investors should

not have trusted our ability to forecast the economics. However, with more knowledge, credibility, and certification,

your value analysismight have just raised enough doubts to suggest that Intelmight be just a little undervalued.

After all, any public market value is the clearing price where the bears and bulls on Intel are in equilibrium — and

our analysis could have nudged you to be more bullish towards Intel. A reasonable synthesis of the Intel value

estimates would instead have concluded a value closer to the market value than to the pro forma value — say, a

synthesis estimate of $200 billion. (What did I do after I did this analysis? I bought a few more shares.)



(Omitted solvenow)

21.7 Sensitivity and Scenario Analyses

What should you learn from this chapter? Perhaps most importantly, do not trust pro-forma estimates. When

someone else is handing you a calibrated pro forma, be afraid — be very afraid.

In terms of your own pro formas, you should try to understand how robust your estimates actually are. Such

analyses are usually easiest to perform in spreadsheets because they allow you to try out different assumptions and

alternative scenarios relatively painlessly.

Fiddling with Individual Items

Always keep your ultimate goal in mind — you want to find the best value estimate for your business. Your goal

is not an exercise in NPV analysis. It is not beauty or simplicity, either. Although these are nice (especially for us

academics), you cannot neglect important value drivers just because the outcome is messier. Use your imagination,

your head, and your good common sense!

You should always pay attention to other information — and even your personal intuition. For example, in

the Intel valuation, our estimated expected cash flow for 2017 was $12 billion. If you had good reason to believe

that this was a high estimate, adjust (“fudge”) it! Your estimate does not have to be based on formal, scientific

forecasting. Of course, the consumer of your pro forma may not agree with your estimate, so you should be ready

to mount a good defense for your number.

Similarly, there are no laws that say that you have to use the growing perpetuity formula on cash flows to obtain

your TV. Instead of using the assumption that growth will remain eternally the same (the 2% per year), you could

develop another formula that assumes high growth rates for a few years (say, 3% next year), followed by growth-rate

declines until the growth rate reaches below the prevailing inflation rate (say, 1% per year in 2015). Or, you might

deem it best if you avoided all formulas and instead assumed that you could find a buyer for Intel who would be

paying $200 billion in 2018 (perhaps by breaking it up) — ultimately, it is this quantity that you seek to model with

your TV. Again, you’d better be ready to argue why a $200 billion is the best estimate.

Modeling the pro forma as a spreadsheet also allows you to consider specific future scenarios. For example,

what would happen if the new product were to be wildly successful, or if it were to fall on hard times? What would

happen in a recession, based on what has happened in past recessions? What would happen if sales were to decline

by 5% each year over the next decade rather than grow slowly? What would happen if sales were to decline forever?

How bad would one, or many, inputs have to be for you to regret having bought into the project in the first place?

And, of course, you can ask the venerable payback question: How long will it take before you get your money back?

Admittedly, with more time, technology, and printing space, you should look at many different modified scenario

analyses to understand our Intel pro forma better. A detailed pro forma analysis of even one company, such as

Intel, could easily consume a few books all by itself. The sky is the limit. There is no point at which you know you

have it perfectly nailed. More likely, at some point, you realize that you are not learning more or getting any more

precise, so you might as well stop.



(Omitted solvenow)

Do Not Forget Failure

The biggest problem in most pro formas, however, is not even in the details. It is the fact that a pro forma is just

one particular scenario, and usually a reasonably optimistic one. Many pro formas are just a “typical” or median

outcome (recall Section 6]sect:expmedlikTypical versus expected values). Thiswould not be dissimilar to an average

outcome, but it would be conditional on the project not being aborted altogether.

Obviously, this is more important for entrepreneurial ventures or start-ups than it is for Intel. For example, if

someone pitches you a new magazine, most of the time the pro forma will project a mildly optimistic scenario — on

condition that the magazine succeeds. It probably does not take into account the fact that 50% of all new magazines

fold within a year. It is your task as the consumer of the pro forma to determine for yourself the probability of

overall magazine failure, or you will end up misled. (Immediate death does not matter for our Intel pro forma. Intel

is likely to stay around for a few more years, even though or perhaps because of its mindset. Andy Grove, former

chairman of Intel, had a famous quote: “Only the paranoid survive.”)

(Omitted solvenow)

Assessing the Quality of a Pro Forma

The question “Which Intel pro forma is correct?” is almost a nonsense. No pro forma is correct. A better question

is, “Which Intel pro forma is better?” This is not an easy question, either. Even if you know the ex-post outcome,

you will still never know for sure what the best ex-ante pro forma would have been. Even a lousy pro forma forecast

will occasionally beat a good pro forma forecast. (Even a stopped clock is correct twice a day.) It often remains a

judgment issue, but there are clearly pro formas that rely on better assumptions, are better reasoned, and are more

likely to come true than others. Perhaps the better question is, “How can I judge how good a pro forma is?” Or best,

“How can I judge how goodmy pro forma is?” There is no easy answer, either. However, here are some relevant

issues that you might contemplate.

Some analysts think that judging what fraction of the value sits in the black box gives a good metric for the

quality of a pro forma. This is a mistaken conclusion. With the same level of ignorance, a few more years of

detailed projections (and thus a lower fraction of value in the terminal value) are not going to improve the estimate.

Moreover, even for old, mature, slow, publicly traded value firms, most value sits in cash flows decades into the

future. We don’t understand why. How could we then pretend to be able to judge young, immature, fast, private

growth investments any better? Even more of their values today should be in their terminal value (and in their

probability of failure!). Just remain appropriately skeptical and humble, young Luke Skywalker.

(Omitted solvenow)

Sidenote: It is not uncommon in a valuation by aVenture Capitalist to have more than 95% of the value sit in a terminal value

many years away. Although I appreciate that this reflects reality — startups may become very valuable — it makes one wonder

what the value of a formal numerical analysis is.



21.8 Caution — The Emperor’s New Clothes

Did our projections seem arbitrary to you? They should have, because theywere arbitrary — and I made a point

of warning you throughout. But look back at our financial projections in Tables ??]tbl:hypomodelincomeIncome

Model and ??]tbl:hypomodelcashflowCash Flow Model. If you did not round, but quoted a few more digits (for

pseudo-accuracy), if you expanded the footnotes with some more mumbo-jumbo, and if you added a few more

columns of future years, a naïve reader might be fooled into thinking that you were a sophisticated analyst who

knew what you were doing! A well-written pro forma can easily convey an image of professional knowledge even

where there is none. (Form over content!) Do not believe any pro forma.

Another danger for the unwary pro forma reader is falling into the trap of looking at the trees rather than the

forest. You can easily get involved in endless discussions of a particular projected item in someone else’s pro

forma. In real life, most pro formas rely on plenty of heroic assumptions — in some cases, there are just one or two

critical assumptions; in other cases, there may be many. You must look at the big picture as well as at the minor

assumptions. There is devil in both the little and the big details.

I hope I have not been sounding dismissive. On the contrary — again, you have no alternative. Forecasting the

future is inherently a difficult, but important, task. The universal use of heroic assumptions does not mean that

there is no difference between a good and a bad pro forma. A good pro forma should be based on solid economics

and have detailed footnotes explaining and justifying just about every important line item. It is a starting point for

a good discussion, not an end in itself.

Ultimately, finance is about value, so it must revolve around projections, and pro formas are good tools to

organize projections. Projecting is very hard. Remember how the book started? I told you then that valuation is

both an art and a science. I stressed that the formulas are easy; the application is hard. I warned you that theory is

easy; practice is hard. I trust that you believe me now. Welcome to the club of financiers!

Postscript: An Unfair 2022 Hindsight

How would you like a detective movie in which you won’t find out who the murderer was? In a sense, you shouldn’t

find out. If any of the multiple suspects fit the bill, the movie could have had many different endings. Any single

ending would not have told the whole story. How did our pro-forma do? Should I let you leave without learning

how we ended up doing? Maybe yes. While educationally great, it’s not very satisfying. So if you are curious, read on.

Just be aware that it could have turned out very differently, e.g., if the economy had gone into recession. Ex-post

outcomes are not the best ex-ante expected value. To judge the quality of your forecasts, you should test your

abilities on many firms over many years.

Recall that before calibration (to $170 billion), we assessed a value of about $300–$400 billion for Intel in our

pro-forma. How did it turn out?

ä Actual vs. Predicted 2016

So here is what actually happened in 2016 (all figures in billion dollars):



Actual (Table ?? and ??)

2015 2016 Our 2015 Predictions for 2016

Net Revenue 55,355 59,387 57 too low

Margin 34,679 36,191 36 right

R&D 12,128 12,740 13 little too high

Oper Income 14,002 12,874 14.4 too high

Taxes 2,792 2,620 2.9 little too high

Net Income 11,420 10,316 11.5 too high

Oper Cash 19,017 21,808 20 too low

All in all, our predictions were not stellar but decent. As of mid-May 2017, the marketcap of Intel was around

173 for a PE ratio of about 16 and a marketcap of about $160 billion.

ä Actual vs. Predicted 2022

From 2015 to mid-2017, Intel shares traded between $28 and $38 per share. Intel’s shares then doubled to about $65

by mid-2018, and then fell back to about $45 by April 2022. In terms of market value, this means it increased from

about $160 billion in mid-2016 to about $230 billion by mid-2018, but then dropped back to about $210 billion by

the end of 2021.

This was poor relative performance, because the stock market increased by more than 100% from 2016 to 2022.

However, it had little to do with ASML, Altera, or Covid. Instead, Intel’s products, both on the chip side and the

fabrication side, committed one mistake after the other and basically stagnated. When I wondered in 2016 (in

my discussion) about Intel running out of better investment ideas than buying companies, I was spot on. Intel

had largely become dysfunctional at that point. In contrast, its strongest competitor on the chip side, AMD, rose

from $2/share to $130/share — leaving it with almost the same marketcap as Intel. Its strongest competitor on the

fabrication side, TSMC, rose from $30/share to over $100/share. Its marketcap used to be similar to Intel’s. Now it is

three times its size.

For a company like Intel, finance is a tool. It’s not the business. In the end, the trick to coming up with a good

forecast for Intel’s value was really not about financial sophistication. It was about predicting how badly Intel’s chip

execution ability would deteriorate.

(Omitted solvenow)
SummaryThis chapter covered the following major points:

• The purpose of pro formas is to project financials, which are then often used to compute a project’s NPV

today. You can also use pro formas to perform a ratio analysis to test the financial soundness of a business

plan or to analyze a project’s working capital requirement.

• Pro formas are usually split into a detailed forecast period and a TV.

• A good horizon choice for the detailed forecast period depends on the prevailing discount rate and the

economics of the business. The detailed projection period is often applied to the initial strong-growth period,

while the TV is often applied to the stable, no-more-growth phase.



• A quick-and-dirty pro forma analysis may just project the line items of direct use. A more complete and

detailed pro forma analysis can try to project many intermediate components.

• A useful distinction is to think of fixed versus sales-variable forecasts for individual components.

• Scenario analysis helps you to better understand the uncertainty in your pro forma.

• Calibration is the deliberate manipulation of inputs to meet the observed valuation in the financial markets.

• Pro formas are often idiosyncratic and not very reliable. But you have no better alternative. Use caution in

constructing and interpreting pro formas.

Preview of the Chapter Appendix in the Companion

The appendix to this chapter decomposes financial statement variables in historical firm data into fixed and variable cost

components. These formulas can help in a pinch, although their use is not to be regarded as a particularly good idea.

Compiled: Thursday 3rd April, 2025


