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Intrinsic Value Definition and Formula

In his famous 2001 Georgia University speech, Warren Buffett defined intrinsic value as:

“Intrinsic value is the number that you get if you can predict all
the cash the business can give you between now and judgement

day, discounted at a proper discount rate.”

When asked how to calculate intrinsic value, Buffett also shared his intrinsic value formula in

the same speech:

Intrinsic value formula: “Discounted present value of future

cash”

If you are not a business graduate, words like discounted present value of cash flows might
sound intimidating, but nothing to worry, we are here to explain the above and enable you to

learn how to calculate the intrinsic value of any stock.

INTRINSIC VALUE

O

EARNINGS GROWTH TIME

Intrinsic value calculation key elements

Calculating intrinsic value is not a precise method of valuing a stock but don’t worry, there

isn’t any that is precise. However, intrinsic value is one of the best tools that allows you to


https://www.youtube.com/watch?v=7NiVg2xLP7U
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compare investment opportunities by comparing their respective intrinsic values and I’ll do

my best to explain intrinsic value in the most applicable way possible.

Intrinsic Value - Explaining The Key Factors

When it comes to intrinsic value, the key factors sound simple: future cash and discount rate.
However, to estimate future cash flows you need to know the earnings and the future growth
in earnings, that is not easy.

They have tried to make finding the right discount rate a very complex endeavour too, but I’ll
simplify that for you. Let’s discuss the key factors and subfactors necessary to calculate

intrinsic value.
1) Estimating future cash flows or earnings

The first thing to estimate are the future cash flows the business can give you from today till

judgement day or how Buffett calls that: cash available to you, thus available for distribution.

The cash available for distribution is calculated by using the following formula:
Cash available for distribution =

(reported earnings + depreciation and other non-cash charges)

(capitalized expenditures for the business to maintain its operations as is + additional working

capital needed)

If the analysed business is a stable one, then earnings will often be in line with the cash
available for distribution. If the company is focused on growth, it will likely reinvest the
earnings to achieve even higher earnings in the future while if the company is a cash cow, it

will try to keep investment at minimum levels and distribute all in dividends.

For example, Apple’s earnings and free cash flows are not totally equal, but close. By getting

to know the business better, you’ll understand what to use.
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Apple Inc AAPL | %%

Financials Export @

2011-09 2012-09 2013-09 2014-09 2015-09 2016-09 2017-0% 2018-0% 2019-08 2020-0% ™™
Revenue USD Mil 108,249 156,508 170,910 182,795 233,715 215,639 229,234 265,595 260,174 274,515 274,515
Gross Margin % 40.5 43.9 37.6 38.6 40.1 39.1 38.5 38.3 37.8 38.2 38.2
Operating Income USD M 33,750 55,241 48,999 52,503 71,230 60,024 61,344 70,8598 63,930 66,288 66,288
Operating Margin % 31.2 35.3 28.7 28.7 30.5 27.8 26.8 26.7 24.8 24.1 24.1
Net Income usD Mil 25,922 41,733 37,037 39,510 53,394 45,687 48,351 59,531 55,256 57,411 57,411
Earnings Per Share usp 0.99 1.58 1.42 1.61 2,31 2,08 2,30 2.98 2,97 3.28 3.28
Dividends usp = 0.09 0.41 0.45 0.49 0.55 0.60 0.68 0.75 0.80 0.30
Payout Ratio % * = — 27.4 28.5 22.3 24.8 26.5 23.7 25.1 23.7 24.2
Shares v 26,226 26,470 26,087 24,491 23,172 22,001 21,007 20,000 18,596 17,528 17,528
Book Value Per Share * usp 2.94 4.25 4.90 5.15 5.63 5.93 5.46 6.04 5.43 4.26 3.84
Operating Cash Flow USD Mil 37,529 50,856 53,666 59,713 81,266 65,824 63,598 77,434 69,391 80,674 80,674
Cap Spending usD Mil -7,452 -8,402 -9,076 -9,813 -11,488 -13,548 -12,795 -13,313 -10,485 -7,309 -7,309

I Free Cash Flow USD M 30,077 41,454 44,530 49,900 69,778 52,276 50,803 64,121 58,896 73,365 73,365'

Free Cash Flow Per Share * usD 1.15 1.58 1.61 1.93 2.96 2,24 2.41 2.88 3.07 4.04 =
Working Capital USD Mi 17,018 19,111 29,628 5,083 8,768 27,863 27,831 14,473 57,101 38,321 =
* Indicates calendar year-end data information

Apple stock earnings and free cash flows — Source: Morningstar

| would say looking at earnings and then adjusting them to the story of the analysed business
should be the first step when estimating future cash flows. But, if you are not there yet from a
financial analysis perspective level, earnings will be a good start to use when calculating the

intrinsic value of the business you are looking at.
Earnings

Earnings are the oxygen of a business and should be the metric for its evaluation. If you own a
business and have no intention of selling it, the only thing you care about is how much money
you made this year. The increase in earnings is exactly what reflects the change in book value
and therefore is the only objective indicator of intrinsic value. The best way to assess earnings
is to use their past averages and adjust them for growth and cyclicality. You can find the

earnings of a business in most investor presentations, annual reports or with data providers.


https://www.morningstar.com/stocks/xnas/aapl/quote
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Amazon | AMZN - EPS Earnings Per Share
Amazon reported $12.37 in EPS Earmnings Per Share for its third fiscal quarter of 2020.
o
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Amazon quarterly earnings — Source: Trading Economics AMZN Earnings

If I sum up the quarterly earnings for AMZN, | get to $34.15. Compared to the stock price of
$3,116 you might think it is expensive at a price to earnings ratio of 91, but it is not all about

earnings, intrinsic value is also about growth.

Amazon.com, Inc.
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Expected future return or growth

The growth component of intrinsic value is derived from the expected future return on retained
earnings which is the most subjective component — returns on earnings impact future earnings
growth.

In order to estimate future growth, you need to again understand the business, the market, the
sector, the competitive advantage, the risks, on top of trying to prepare for the unknows that

are always around the corner (think COVID-19).

For example, Amazon’s growth over the past years has been staggering and on average 25%

per year over the last years.
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Amazon revenue growth — Source: Macrotrends

To get to the intrinsic value, we have to make an estimation of AMZN’s future growth rate and
impact on earnings. As Yogi Berra said that estimating or predicting is hard, especially if it's
about the future, we need to ask ourselves how sure are we about our predictions.


https://www.macrotrends.net/stocks/charts/AMZN/amazon/revenue
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Estimation of certainty

As Buffett says, how sure are you there will be birds in the bush in the future?

So, it is also about how certain you are your estimates will be approximately correct? It is
also about what can happen somewhere in the future that might change your estimation — just
think of how the COVID situation impacted airlines, cruises, airports, hotel and other

industries.

Something that might help us when estimating the degree of certainty is to use scenarios; best
case, average case and bad case. This will at least make you think more about the risk and
reward of an investment and give you a better comparative basis. In our intrinsic value

formula and template, we will apply three scenarios.

Company name

Terminal
Value  Growth rate

Scenario 1 [Cashflow 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next 5 years
worst case 0.00 0.00 000 000 000 000 000 0.00 0.00 000 0.00 5to 10 years
in EUR PW(0%) 0.00 0.00 000 000 000 000 000 000 000 000 0.00 Discount rate
Present value sum 0.00 Terminal multiple
Terminal
Value  Growth rate
Scenario 2 [Cashflow 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next 5 years
best case 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00 5to 10 years
in EUR PWV(0%) 0.00 0.00 000 000 000 000 000 000 000 000 0.00 0% Discount rate
Present value sum 0.00 0.0 Terminal multiple

Terminal
Value  Growth rate

Scenario 3 [Cashflow 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next 5 years
normal case 0.00 0.00 000 000 000 000 000 000 000 000 000 0.00 5to 10 years
in EUR PW(0%) 0.00 0.00 000 000 000 000 000 000 0.00 0.00 0.00 0% Discount rate
Present value sum 0.00 0.0 Terminal multiple
Scenario Probability PV Part
Scenario 1 (worst case) 0.00 000
Scenario 2 (best case) 0.00 000
Scenario 3 (normal case) 0.00  0.00
ISum 0.00|

Intrinsic formula calculation — probabilistic scenarios

By using scenarios, you can at least know what are the risks when investing in a stock by
finding the worst case scenario intrinsic value. You can again compare to other opportunities

and see whether you are willing or not willing to take the risk.

Discount rate
Buffett said the intrinsic value formula is the “Discounted present value of future cash”.

We said above earnings can be used as an initial measure of available cash flows to be
adjusted for each specific business, we need to estimate a growth rate which again depends
on our familiarity with the business and then we need to find a discount rate to use in order to

calculate the present value.
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Company name
Terminal
Scenario 1 |Cashflow 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 next 5 years
worst case 0.00 000 000 000 000 000 000 000 000 5to 10 years
in EUR PV{(0%) 0.00 0.00 000 000 000 000 000 000 000 Discount rate
Present value sum 0.00 Terminal multiple

Terminal

Value  Growth rate

Discount rate for intrinsic value

There are endless discussions, papers, articles, researches, Ph.D theses, books, university
handbooks and who knows what else that tries to give you the correct discount rate to use.

Some say the best rate to use is the interest rate on the U.S. Treasury note because it is a risk-
free rate because the U.S. government will pay its debt with an extremely high degree of
certainty (don’t forget it can print as much money as it wishes to pay back the debt). Others
say it is the WACC (weighted average capital cost) but | think one needs to keep things

simple.

Y7 10-Year Treasury Constant Maturity Rate (pcsi0)

Observation: Units: Frequency:
2020-12-10: 0.92 (+ more)  Percent, Daily
Updated: Dec 11, 2020 Not Seasonally Adjusted
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U.S. 10-year Treasury — Source: FRED
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My simple solution is to use always the same discount rate. Let’s say your hoped investment
return in 5%, by using a discount rate of 5% all the time, you don’t need to constantly adjust
your intrinsic valuations for fluctuations in the Treasury rates and you will get a good
indication on how much you should pay for a business. If you with for higher returns and are
ready to look at more businesses, then you might even increase the discount rate to 8% or
even 10%. As long as you always use the same, you will get value from the comparative
intrinsic value calculations. When you know the discount rate, it is time to calculate the

present value of the future cash flows.

The above was the art part of the intrinsic value formula, the difficult part. If you master the
above, you will be a great investor. The mechanical part of how to calculate intrinsic value,

the intrinsic value formula, is the easy part.

Intrinsic Value Calculation Formula

As $100 today is worth more than $100 next year, when it comes to calculating the intrinsic
value of a stock, we need to calculate the present value of each future cash flow. For that, we

use the present value formula.

1

PV = FV _
(14 7)

PV = present value
F'V = future value
r

rate of retum

n number of periods

Present value formula

For example, the present value of $100 that I’ll get 5 years from now at a 10% discount rate

would be:
PV =$100 * 1/(1+0.1)5 = $100 * 1/1.1"5 = $100 * 1/1.61 = $62.11

PV =$62.11
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The $62.11 present value means that at my discount rate of 10%, $62.11 would be a fair level
I should invest to get $100 in 5 years. Anything above would be too expensive while

anything below $62.11 would be a bargain.

As a financial investment is expected to create value over years, we simply sum up the

present values received and we have our intrinsic value.
Too complex? Don’t worry, everything is much easier in excel.

Intrinsic Value Excel Template

Before sharing the formula, let me give you another shortcut first.

When defining intrinsic value, Buffett said is that we need to know the cash flows from today

till judgement day. In a world where we are all knowing about the future, of course.

As | have no idea when judgement day will be and I don’t know what will the weather be in 3
weeks, to eliminate issues that go beyond any rational future estimations, we can simplify the
intrinsic value calculation by using a terminal value down the road. Let’s say 10 years which
makes it easier to calculate things.

If we are in 2020 now, from 2030 onward we don’t estimate cash flows anymore, but we
estimate a terminal value for the business. (sometimes, especially with miners where the life
of mine is known, 1 do go beyond 10 years for cash flow estimation, but the further you go,
the lower is the impact of the present value on the intrinsic value calculation as the present

values become smaller and smaller the further in the future you go due to discounting)
Here is the Intrinsic value calculation excel template.

The intrinsic value template has 5 key input values.

Company name

Terminal
Value  Growth rate
Scenario 1 |Cashflow 2019 20 2023 2024 2025 2030 next 5 years
worst case 000 000 0.00 0.00 5to 10 years
in EUR PV{0%) 0 000 000 000 0.00 Discount rate
Present value sum 0.00 Terminal multiple

First (1), you need to know the current cash flow or earnings. Secondly, you need to estimate
the future growth rate where we split it to the first 5 years (2) and subsequent 5 years (3)
because it is unlikely a company will keep growing at the same rate. You put in a discount
rate (4) and a terminal multiple (5) which is what you estimate will be the valuation or the

10
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price to earnings ratio in 2030. Usually, analysts use a current valuation or average market
valuation because intrinsic value is about finding the best investment now. Using current

averages makes comparisons easier.

When you insert all the above, you should have a very approximate intrinsic value. | say
approximate because growth rates will change, earrings will change, market valuations will
change and many things will change in the next 10 years, but an intrinsic value calculation

will help you with deciding what is the best investment today for the next 10 years.

To help with the uncertainties, you can put a probabilistic number into the probabilistic cell
(100% if you don’t want to work with scenarios) and you’ll get the intrinsic value for the

worst, normal and best scenario.

Company name

Terminal
Value  Growth rate
Scenario 1 |Cashflow 2020 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next & years
worst case 0.00 0.00 000 000 000 000 000 000 000 000 0.00 5 to 10 years
in EUR PV(0%) 0.00 000 000 000 000 000 000 000 000 000 0.00 Discount rate
INTRINSIC VALUE 0.00 Terminal multiple
Terminal
Value  Growth rate
Scenario 2 |Cashflow 2020 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next 5 years
best case 0.00 0.00 000 000 000 000 000 000 000 000 000 0.00 5 to 10 years
in EUR PV{0%) 0.00 000 000 000 000 000 000 000 000 000 0.00 0% Discount rate
Present value sum 0.00 0.0 Terminal multiple
Terminal
Value  Growth rate
Scenario 3 |Cashflow 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 next § years
normal case 0.00 000 000 000 000 000 000 000 000 000 0.00 5 to 10 years
in EUR PV(0%) b 00 000 000 000 000 000 000 000 000 0.00 0% Discount rate
Present value sum 0.0 Terminal multiple
Scenario Probability PV Part
Scenario 1 (worst case) 0.00 0.00
Scenario 2 (best case) 0.00 0.00
Scenario 3 (normal case) 0.00  0.00
ISum 0.00

Disclaimer: This is just for educational purposes and not for investing advice!

MADE BY STOCK MARKET RESEARCH PLATFORM

Probabilistic intrinsic value calculation

The intrinsic value calculations will depend on your estimation of the growth rate, the
valuation for the terminal value, your estimated discount rate and the probabilities you attach
to different scenarios. Unfortunately, you will not find those answers within any formulas,

that is the art part of investing again.

Let’s make an intrinsic value calculation example.

11
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Amazon intrinsic value calculation example

I’ve looked up the earnings and the free cash flows for Amazon on Morningstar.

December 2020

Amazon.com Inc AMZN | %%
Financials T [Ascending =]
2010-12  2011-12  2012-12  2013-12  2014-12  2015-12  2016-12  2017-12  2018-12  2019-12 ™
Revenue USD Mil 34,204 48,077 61,093 74,452 88,588 107,006 135,587 177,866 232,887 280,522 347,945
Gross Margin % 22.3 22.4 14.2 15.7 17.4 20.5 221 22.9 25.6 26.6 25.2
Operating Income USD Mil 1,512 1,016 676 745 178 2,233 4,186 4,106 12,421 14,541 19,905
Operating Margin % 4.4 2.1 1.1 1.0 0.2 2.1 3.1 2.3 5.3 5.2 5.7
Net Income USO Mi 1,152 631 -39 274 -241 596 2,371 3,033 10,073 11,588 17,377
Earnings Per Share USD 2.53 1.37 -0.09 0.59 -0.52 1.25 4.90 6.15 20.14 23.01 34.20
Dividends usD — — — — — — — — - - -
Payout Ratio % * - - - - - - - - - - =
Shares Mil 456 461 453 465 462 477 484 493 500 504 509
Book Value Per Share * usD 15.22 17.07 18.04 19.80 22.23 26.39 37.28 50.95 79.68 113.47 164.97
Operating Cash Flow USD M 3,495 3,903 4,180 5,475 6,842 11,920 16,443 18,434 30,723 38,514 55,292
Cap Spending usD mil -979 -1,811 -3,785 -3,444 -4,893 -4,589 -6,737 -11,955 -13,427 -16,861 -30,629
I Free Cash Flow usp m 2,516 2,092 395 2,031 1,949 7,331 9,706 6,479 17,296 21,653 24,663'
Free Cash Flow Per Share * UsD 5.52 3.33 0.87 0.84 2.33 11.41 17.76 14.71 26.78 39.92 =
Working Capital USD Mi 3,375 2,594 2,294 1,645 3,238 2,575 1,965 2,314 6,710 8,522 =

* Indicates calendar year-end data information

Amazon earnings — Source: AMZN Stock

Earnings have been $17 billion over the last 12 months, which turns into $34 per share. Free

cash flows are even a bit higher than earnings but let’s stick to earnings this time to be more

conservative.

On the growth side, average growth over the last 10 years was around 25%.

12
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Amazon revenue growth — Source: Macrotrends

The current price to earnings ratio is 91, but | would argue Amazon will be a much bigger
over the coming 10 years, the growth from 2030 onward will be likely slower, so let’s put a

price earnings ratio of 30 for 2031.

Terminal
Value  Growth rate

Cashflow 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 26% next & years
34.00) 4250 5313 66.41 83.01 103.76 129.70 16212 202.66 253.32 316.65 7599.59 25% 5to 10 years

PV(10%) 35.64 43.90 49.89  56.70 6443 7321 8320 9454 10743 122.08 2663.61 10% Discount rate

INTRINSIC VALUE 3397.63 30.0 Terminal multiple

Amazon stock intrinsic value example

If Amazon keeps growing at 25%, we use a valuation of 30 and a discount rate of 10%, the
current intrinsic value is $3,397 per share which would still have AMZN trade below its

intrinsic value.

However, with a 5% discount rate, the valuation would completely change and go to above
$5. This is to show the impact low rates have on asset valuations and prices.

13
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December 2020

Terminal
Value  Growth rate
Cashflow 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 25% next 5 years
34000 4250 5313 66.41 §3.01 103.76 129.70 162.12 20266 25332 316.65 T7599.59 25% 5to 10 years
PV(5%) 40.48 4519 57.36 68.29 81.30 96.78 11522 13717 16329 19440 444332 5% Discount rate
INTRINSIC VALUE 544580 30.0 Terminal multiple

Amazon stock intrinsic value example

With a 5% discount rate, a growth rate of 20% over the first 5 years and 10% over the next 5

years with a 25 terminal multiple, AMZN’s intrinsic value is $1,704.

renmnal
Value  Growth rate
Cashflow 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 201 15% next 5 years
34.00( 3910 44 97 51.M 5947 6839 7522 8275 91.02 10012 11014  2002.48 10% 5to 10 years
PV(5%) 37.24 40.78 44 67 4892 5358 56.13 5881 61.61 6454 6761 1170.81 5% Discount rate
INTRINSIC VALUE 1704.71 20.0 Terminal multiple

You can play around with the discount rate, growth and future valuation. Have fun!

14



