EM
T

By A4

REAL WA SRR

FTS Real Time System Project: Assessing Intrinsic Value using
the Free Cash Flow to Equity (FCFE) Approach
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I Motivating Question:

The relationship between intrinsic or fair value and market prices is controversial. The efficient markets
hypothesis asserts that market prices generally provide an unbiased and the best estimate of fair values
because they immediately self correct when they deviate too far away from predicted equilibrium
values. Behavioral finance argues that cognitive biases and other imperfections can prevent prices from
quickly self correcting. This debate spilled over into Congressional hearings on Capitol Hill in October
2008 resulting in Alan Greenspan admitting he had placed too much faith in efficient markets which led
him to overlook important fundamentals when implementing regulatory policies.

In this project we address these issues using a two stage free cash flows to equity model applied to
companies that we expect are going concerns. You are required to adopt the role of an analyst/investor
whose problem it is to assess whether the stocks you are working with are under, over or appropriately
priced in the market place.

1. Overview
What is Intrinsic Value of IBM stock?

We define the intrinsic value of a firm's stock as the present value of future economic dividends
discounted back at the firm's cost of equity capital. Formally, an economic dividend is the dividend that
could be paid by a stock over some period of time without affecting the beginning period value of the
stock. That is, it does not really matter whether or not a stock actually pays dividends when assessing
it's intrinsic value.

Example: Google (GOOG) has recently traded around $500 per share even though it pays zero
(accounting) dividends. What is important is that Google is generating free cash flows regardless of
whether or not it chooses to pay an accounting dividend.

L. Assessing the Intrinsic Value of a Firm: Key Concepts

The approach adopted in this exercise is to consider the three major sets of decisions that determine the
intrinsic value of a stock. These are: Investment Decisions, Financing Decisions and Dividend Decisions.
We define intrinsic value of a stock as the present value of future (economic) dividends discounted by
the stock’s cost of equity capital. This implies there are three major inputs required to assess intrinsic
value. These are: Economic Dividends, Future Growth Behavior and the Discount Rate which we refer
to as the Cost of Equity Capital.

Concept 1 (Economic Dividends): The investment decisions determine the cash flows. We can break up
these cash flows into two important components. The first, is cash that is required to sustain the value
of the firm’s investment decisions and the second is cash that can be distributed by the firm without
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affecting the firm’s value. The latter component we will refer to as “Free Cash Flow (FCF).” The former
we will refer to as “Capital Expenditure.” The relationship is captured in the following definition:

Free Cash Flow = Cash Flow from Operations - Capital Expenditures (CAPEX)

To value a stock, however, we only care about the Free Cash Flow to Equity (FCFE). This second measure
recognizes that when the financing decision involves both debt and equity then some of the Capital
Expenditures is funded by Debt-holders. As a result FCFE > FCF for a firm that has debt and equity.

Concept 2 (Growth Behavior): To project free cash flows into the future we need to assess the firm’s
growth behavior. We will consider this behavior in two stages. In stage 1 we will refer to the growth
behavior as “abnormal” only because stage 1 growth is not subject to an upper bound of economy wide
growth rates. That is, it is not unusual for for stage 1 growth rates to be larger than the economy wide
growth upper bound and sometimes very much larger. In stage 2 we refer to growth as normal growth
and this number cannot exceed the growth rate for the economy as a whole.

Concept 3 (Cost of Capital): The discount rate used to compute the present value of future free cash
flows is referred to the cost of capital. This is the rate of return required by investors in the capital
markets if investing new capital into the firm.

Next we will apply the above concepts to assess the intrinsic value of IBM.
V. Concept 1 Estimating Free Cash Flow to Equity (FCFE)

First we start with the concept of Free Cash Flows (to the firm) and then we will break this down into
free cash flow to equity so we can value the firm’s stock.

Estimating Free Cash Flows from a 10-K Statement Filed with the SEC

It is easy to calculate the Free Cash Flow from information filed with the SEC in the 10-Q and 10-K
reports. In their 2009 10-K annual report IBM provided some selected discussion of free cash flows
followed by a table comparing across years:

“Management uses a free cash flow measure to evaluate the company’s operating results, plan share
repurchase levels, evaluate strategic investments and assess the company’s ability and need to incur
and service debt. Free cash flow is not a defined term under U.S. GAAP and it should not be inferred that
the entire free cash flow amount is available for discretionary expenditures. The company defines free
cash flow as net cash from operating activities less the change in Global Financing receivables and net
capital expenditures. As discussed on page 24, a key objective of the Global Financing business is to
generate strong returns on equity.

From the perspective of how management views cash flow, in 2009, free cash flow was $15.1 billion, an
increase of $0.8 billion compared to 2008. This cash performance is driven primarily by the growth in net
income of $1.1 billion, lower capital spending of $0.8 billion and higher cash from sales cycle working
capital ($1.2 billion), partially offset by higher retirement-related funding (50.9 billion) and workforce
rebalancing payments (S0.6 billion).
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Over the past five years, the company generated over $61 billion in free cash flow. During that period,
the company invested $13.8 billion in strategic acquisitions and returned over $63 billion to
shareholders through dividends and share repurchases. The amount of prospective returns to
shareholders in the form of dividends and share repurchases will vary based upon several factors
including each year’s operating results, capital expenditure requirements, research and development
investments and acquisitions, as well as the factors discussed below.”

(% 1n billions)

For the vear ended December 31: 2009 2008 2007 2006 2005
Net cash from operating activities per GAAP
(Continuing Operations) $ 208 $ 188 § 161 §$ 150 % 14.9
Less: Global Financing receivables (1.9) (0.0) (1.3) (0.3) 1.8
Net cash from operating activities (Continuing
Operations), e xcluding Global Financing receivables 18.9 188 174 153 13.1
Capital expenditures. net (3.7 (4.5) (5.0) 4.7 (3.5)
Free cash flow (excluding Global Financing
recervables) 15.1 143 124 105 9.6
Acquisttions (1.2) (6.3) (1.0) (3.8) (1.5)
Divestitures 0.4 0.1 03 — 09
Share repurchase (7.4) (10.6) (18.8) (8.1) (7.7)
Dividends (2.9) (2.6) 2.1) (17 (1.2)
Non-Global Financing debt 4.7) (3.2) 109 (1.1) 12
Other (includes Global Financing recetvables and
Global Financing debt) 1.7 5.0 38 1.1 19
Change in cash, cash equivalents and short-term
marketable securities $ 1.1 % (32) § 55 % 30) 3 3.1

In the above IBM has applied the definition provided earlier for free cash flow.
Free Cash Flow = Cash Flow from Operations - Capital Expenditures (CAPEX) 1)
Free Cash Flow = 15.1 billion

Tip: In the above example CAPEX is taken directly from the accounting statements. In practice this
should be viewed as a first pass because the analyst is attempting to assess and understand future
CAPEX behavior. That is, what are the drivers of CAPEX? This may result in the average CAPEX over the
last 3 or 5-years providing a better estimate than the most recent CAPEX number. In addition, further
adjustments may be required from your understanding of the firm’s investment decision if the past is
not a good predictor of future CAPEX behavior.

Accrual Accounting Adjustments to Capital Expenditure

Under US GAAP each firm must disclose certain items in their change to Stockholders Equity section that
may not flow through the regular income statement. These additional items flow in the concept of
“Comprehensive Income.”

Conceptual Note on Capital Expenditure:

In dirty surplus accounting some items are adjusted to the stockholder’s equity as opposed to the
income statement. The main three items are: foreign currency translation, pension liability and hedge
accounting adjustments. Of these three major items the pension liability represents the cost of human
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capital component of capital expenditure. This item can fluctuate from year to year and so we will take
the average over the three years provided in the 10-K as a first pass for “Other Comprehensive Income.”

For example for the case of IBM inspection of the 10-K reveals the following:

Consolidated Statement of Changes in Equity
INTERNATIONAL BUSINESS MACHINES CORPOFRATION AND SUBSIDIARY COMPANIES

(% in millions)

Common Accumulated
Stock and Other
Additional Comprebensive Total IBAL Non-
Paid-in Eetaimed Treasury Incoms’ Stoclholders’ contrallimg Total
Capital Earnings Stock (Loss) Equity* Interesis* Equity*
oow
Equity, Jamuary 1, 2009 3 ECRBL 70353 % (74171} § (21,845) § 13465 § 11 13584
Met income phas other comprehensive incomeloss):
Net incoms 13425 3 13415 13425
Other comprehensive income/(loss), net of tax-
et imrealized gains(Josses) om cash flow hedge derivatives (nnafmsbemfnaf?“ 58) (356) (336) (3560
Foreign currency translation adjustments (net of tax benefit of $37**) LT3 1,732 731
Fetirement-related benefit plans:
Priar service costs.(credits) (nat of tax expense of $144) 120 e}
et (losses)/zains (net of s expense of $430) bl 4
and serflements (net of tax benefit of $33) 93]
Amartization of prior service {credits)/'costs (net of tax benafit of $55) (107
Amartization of net gains/{losses) (net of fax expense of $402) TH
et umrealized zains/(bosses) on marketable securities (net of tax expense of $71) 111
‘Total other comprehensive mcome!Joss)
Subtotal: pet income plus other comprehensive income(lozs) 3
Cash dividends declarsd-commen stock (2B60)
Common stock issued under smploves plans (30,034,202 shares) 3011
Purduszs (1,550,845 shages) and sales (5,408,285 shares) of weasury stock undes employes plans—
(19 462 3
Othn treasury shares purchased, pot refired (68,550, 727 shares) 7.534) (7.534)
Changes in odher equity (330) (330)
Chanze: in noncontrolling intersses o
Equity, December 31, 2009 3 41810 § 80900 § (§1.248) § (15.530) § 12637 § 0§ 3
Consolidated Statement of Changes in Equiry
INTERNATIONAL BUSINESS MACHINES CORPORATION AND SUBSIDIARY COMPANIES
($ in millions)
Common Accumulated
Stock and Other
Additional Comprehensive Total IBM Non-
Paid-in Retained Treasury Income/ Stockholders”  comtrolling Total
Capital Earnings Stock (Lossh Equity* Interests™ Equitv®
2008+
Equity. Jamary 1, 2008 $ 35188 § 60.640 § (63.945) § (3414 § 28470 § 145 § 28,615
Net income plus other comprehensive income/(loss):
Net income 12334 3 12334 $ 12334
Other comprehensive mcome/(loss), net of tax:
‘Net unrealized gains/(losses) on cash flow hedge derivatives (net of tax expense of $79) 301 301 301
Foreign currency translation adjustments (net of tax benefit of $153+) (3.552) 3551 (3,55
Fetirement related benefit plans:
Prior service (credits)/costs (net of tax benefit of $86) (136) (136) (136)
et (losses)/zains (net of tax benefit of $8.436) (15.245) (15.245) (15.245)
Curtailments and settlements (net of tax T $9) 16 16 16
Amortization of prior service (credits)/costs (net of tax benefit of $73) (132) (132 (132)
Amortization of net gains/(losses) (net of tax expense of $358) 640 640 640
Net unrealized gains/(losses) on marketable securities (net of tax benefit
of $207) (324) (324) (324)
Total other comprehensive income/(loss) (18.431) (18.431)
Subtotal: Net income plus other comprehensive income/(loss) B (6,097) 3 (6,097)
Cash dividends declared-common stock (2,585) 2.585) (2.585)
Common stock 1ssued under emplovee plans (39,374,439 shares) 3919 3919 3919
Purchases (1,505,107 shares) and sales (5,882 800 shares) of treasury stock inder employee plans—net (36) 391 355 355
Other treasury shares purchased, not retired (89,890.347 shares) 54 (10.618) (10.563) (10,563)
Changes in other equity (33) (33) (33)
Changes in noncontrolling interests 26) (26)
Equity, December 31, 2008 5 30119 § T0353 § (741T) § L8 § 13465 S g 13584
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Consolidated Statement of Changes in Equity
INTERNATIONAL BUSINESS MACHINES CORPORATION AND SUBSIDIARY COMPANIES

(% in millions)

Common Accumulated
Stock and Other
Additional Comprehensive Total IBM Non-
Paid-in Retained Treasury Income/ Stockholders’ controlling Total
Capital Earnings Stock (Less) Equity* Interests® Equitv*
2007+
Equty, January 1, 2007 $ 31271 § 52432 § (46.296) § (8.901) $ 28506 % 129 § 28635
Cumnulative effect of change in accounting Principle + 17 117 117
Net income plus other comprehensive Income/(loss)
Net income 10418 3 10418 $ 10418
Other comprehensive ncome/(loss), net of tax:
Net unrealized gains/(losses) an cash flow hedge derivatives (net of tax benefit
of $32) (123) (123) (123)
Foreign currency translation adjustments (net of tax benefit of $353++) 726 T26 726
Retirement-related benefit plans:
Prior service costs/(credits) (net of tax e of $31) 44 44 4
Net gains/(losses) (net of tax expense of $1.913) 3611 3,611 3611
Amortization of prior service costs/(credits) (net of tax benefit of $30) (85) (85) (85)
Amortization of net gains/(losses) (net of tax expense of $634) 1,110 1110 1,110
Amortization of transition assets (net of tax benefit of $1) 2y @ ()]
Net unrealized gains/(losses) on marketable securities (net of tax expense of $132) 206 206 206
Total other comprehensive income/{loss) 5487 5487
Subtotal: net income plus other comprehensive income/(loss) 3 15905 3 15905
Cash dividends declaredcommeon stock (2,147) (2.147) (2,147)
Common stock issued under employee plans (49,137,038 shares) 4332 4332 4332
Purchases (1,282 131 shares) and sales (9,282 035 shares) of treasury stock under emplovee plans—net (179) 729 350 350
Other treasury shares purchased, not retired (178,385,436 shares) (405} (18.378) (18.783) (18,783)
Changes in other equity (10} (10) (10)
Changes in nencontrolling interests 16 16
Equity, December 31, 2007 § 35188 5 60640 S (63.945) § G419 § 28470 § 145 3 18618

Looking at the last three years for the Retirement Related Benefit Plan which is the sub component of
Other Comprehensive Income It is evident that the year to year fluctuations are large. As a result, by
taking the average:

Retirement Related Benefit Plan = (229+994-93-107+704) +( -136-15245+16-132+640) +(44+3611-
85+1110-2)/3 = (2819) billion. As a result, an additional adjustment is made to Capital Expenditure to
reflect the human capital and other components of Capital Expenditure.

($ in billions)
For the year ended December 31: 2000 2008 2007 2006 2005
Net cash from operating activities per GAAP
(Continuing Operations) S 208 % 188 % 16.1 $ 150 § 14.9
Less: Global Financing receivables (1.9) (0.0) (1.3) (0.3) 1.8
Net cash from operating activities (Continuing
Operations). e xcluding Global Financing receivables 18.9 18.8 174 15.3 13.1
Capital expenditures, net (3.7) (4.5) (5.0) (4.7) (3.5)
Free cash flow (excluding Global Financing
receivables) 15.1 14.3 124 10.5 9.6
Acquisitions (1.2) (6.3) (1.0) (3.8) (1.5
Divestitures 0.4 0.1 0.3 — 0.9
Share repurchase (7.4) (10.6) (18.8) (8.1) (7.7)
Dividends (2.9) (2.6) (2.1) (L.7) (1.2)
Non-Global Financing debt 4.7 (3.2) 10.9 (1.1) 2
Other (includes Global Financing receivables and
Global Financing debt) 1.7 5.0 3.8 1.1 1.9
Change in cash, cash equivalents and short-term
marketable securities $ 1.1 § (32) % 55 % (3.0 3 31

Adjusted Capital Expenditure = 3.7 + 2.819 = 6.519 billions
Adjusted FCF =$15.1 — 2.819 = 12.381 billions

From the consolidated statement of earnings the weighted average number of common shares
outstanding for 2009 was 1,341,352,754 (assuming dilution).

FCF per share = 12.381/1.341 = $9.233
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We next turn our attention to the measure that is relevant for valuing a stock — this is FCFE.
Free Cash Flow to Equity (FCFE)

In this current exercise we are really only interested in assessing the intrinsic value of IBM stock not the
company as a whole. As a result, we next make adjustments for the fact that IBM’s assets are funded
using both debt and equity. Thus we need to make additional adjustments to take into account that
some of the Capital Expenditure (CAPEX) is funded by debt-holders. Again as a first pass we will make a
simplifying assumption.

Adjusting a Stock’s CAPEX:

Suppose the firm’s financing decision includes some “target debt ratio.” That is, if the debt ratio
remains approximately constant over time then the simplest adjustment is the following:

Free Cash Flow to Equity = Free Cash Flow + Capital Expenditures * (Debt Ratio) 2)
Notice by substituting in equation 1) above into the “Free Cash Flow” in equation 2) this is equivalent to:

Free Cash Flow Equity = Cash Flow from Operations — (1- Debt Ratio)* Capital Expenditures (CAPEX)
3)

This method adjusts capital expenditures for that part which is permanently financed by debt holders if
debt ratios are relatively stable over time (i.e., debt is rolled over).

Note: The above heuristic does not apply to a financial institution for which the issue of debt is part of
their investment as opposed to financing decision. For example, the above heuristic does not apply to a
bank.

We now turn to applying this discussion to calculate the FCFE number for IBM.
Adjustments to CAPEX for the Financing Decision

The difference between FCF and FCFE is to adjust for the fact that debt-holders fund part of the CAPEX.
We can estimate what this adjustment is from estimating what proportion of the firm’s assets are
funded by debt. To do this we will consider one additional ratio called the Debt Ratio:

Debt to Total Assets (D/A)

As a first pass it can be assumed that this is the proportion of CAPEX funded by debt-holders is
measured by the Debt Ratio

Example: Working from the 2010 10-K annual report and the numbers for 2009 and 2008 are
respectively provided below from left to right.

© 2010 OS Financial Trading System



Liabilities and equity
Current liabilities:

Taxes P S 3826 $% 2,743
Short-term debt K&L 4.168 11,236
Accounts payable 7,436 7,014
Compensation and benefits 4.505 4623
Deferred imncome 10,845 10,239
Other accrued expenses and liabilities 5,223 6,580
Total current liabilities 36,002 42 435
Long-term debt K&L 21,932 22,689
Retirement and nonpension postretirement benefit obligations u 15,953 19,452
Deferred mcome 3.562 3,171
Other habilities M 8.519 8,192%
Total liabilities 86.267 95.939*
Contingencies and Commitments (o}
Equity: N
IBM Stockholders® equity:

Common stock, par value $.20 per share and additional paid-in capital 41,810 39,129

Shares authorized: 4,687,500,000
Shares 1ssued (2009 — 2,127,016,668; 2008 — 2,096,981,860)

Retained earnings 80,900 70,353
Treasury stock, at cost (shares: 2009 — §21,679,245; 2008 — 757,885,937) (81.243) (74.171)
Accumulated other comprehensive income/(loss) (18,830) (21.845)
Total IBM stockholders” equity 22,637 13,465%
Noncontrolling interests* 118 119%
Total equity 22,755 13,584%
Total liabilities and equity § 109,022 § 109524

Source 10-K report (Consolidated Statement of Financial Position).
The Debt to Total Assets Ratio (i.e., Debt Ratio) = (21,932 + 4,168)/109,022 = 0.239

FCFE = FCF + Debt Ratio*Adjusted CAPEX =12.381 +6.519%0.239 =13.939 billion because recall that FCFE
is higher than FCF for a firm financed by both debt and equity.

Example: Cautionary Remark:

Care must be taken when applying this heuristic to a highly leveraged firm. For example, suppose
leverage (Debt to Total Assets is around 90%. Under this heuristic virtually all of the CAPEX would be
added back! As a result, the Debt ratio actually applied to the CAPEX adjustment should be reduced to
be more conservative to allow for the fact that the high D/E is expected to mean revert to some lower
long term average. In addition, conservative adjustments also provide insights into the scenario of what
if credit suddenly dries up and a firm is no longer able to permanently finance a portion of it's CAPEX via
debt?

Current Summary:

To date we have estimated the FCFE for IBM. This is our estimate of the current “economic dividend”
that IBM could pay during a period and existing shareholders would be as well off at the end of the
period as they were at the beginning of the period.

To assess intrinsic value we need to forecast what the future FCFE is likely to be. We turn to this task
next. In doing so it is convenient to work on a per share basis so we will divide FCFE by the average
number of shares outstanding.

Working with the 2008 10-K the shares outstanding for IBM is 1.341 billion.
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Weighted-average number of common shares outstanding:
Assuming dilution 1,341,352,754  1.387.797.198* 1.456.880.751%
Basic 1,327,157.410  1.369.367.069% 1.433.935.221%

FCFE per share = 13.839/1.341 = $10.39
V. Concept 2 Forecasting Growth

A common way of projecting out future FCFE per share is to assess the future growth behavior for the
firm. We adopt this approach next in two stages for a going concern. First, we will assume that FCFE
can grow at some abnormal rate over the short run (i.e., stage 1) and then at some normal rate in
perpetuity (i.e., stage 2). The latter normal rate is constrained by economy wide constraints to avoid
the undesirable implication that a firm can grow at a larger rate than the economy as a whole.

Given the importance of this number financial analysts provide ongoing estimates for growth which
today are freely available over the web.

Estimating Stage 1 Growth Example: What is the consensus 5-year growth forecast for IBM? (around
June 2009)

Here we will check two general sources from the web Yahoo Finance and MSN Money. These numbers
are constantly revised over time in response to changes in the economy. For example, around April
2009 these numbers were:

Yahoo Finance

Growth Est 1B Industry Sector S&F 500
Current Qtr. 11.20% 17.10% 63.10% 21.80%
Mext Qtr. 13.80% 14.30% 33.00% 19.00%
This Year 12.60% 13.10% 29.30% 35.00%
Mext Year 9.20% 13.00% 11.90% 17.80%
Past & Years (per annum) 19.50% MIA MN/A MIA
Mext 5 Years (per annum) 10.86% 11.87% 11.96% MIA
Price/Eamings (avg. for 1,4 4 13.93 13.57 13.23
comparison categories)
PEG Ratio (avg. for 1.02 117 113 NIA
comparison categories)
MSN Investor
Earnings Growth Rates Last 5 Years FY 2010 FY 2011 MNext 5 Years 10PfE
Cormpany +15.20% +12,50% +9.60% +10.00% 11.10
Industry -2.40% +3.90% +33.30% +15.90% 16,10
S&P 500 -3.00% +39.80% +18. 10% A& 13.70
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Thus the current consensus appears to be between 10.86% and 10.0% for 5-years growth. MSN usually
adjusts more frequently their reported growth numbers and so more weight can be placed on the MSN
reported consensus.

Note: The consensus forecast is for 5-year growth. If you have assumed stage 1 to be more or less than
5-years then you need to decide whether you want to modify the consensus forecast for your stage 1 or
leave it as is.

Important Remark:

The 5-year growth consensus is for Accounting Earnings. As a first pass we will apply this to FCFE growth,
however, two immediate observations here are that per share FCFE for IBM is greater than EPS and
second, management can manage EPS growth more easily than FCFE growth. As a result, the growth
forecast for EPS may be different for IBM than the growth forecast for FCFE. Issues of this nature must
be assessed at an individual company level. We will return to these issues later when we do some
sensitivity analysis.

Normal Growth Example: This number we will assume is bound by the economy wide growth. As a
result, we will use 4.5% for the stage 2 normal growth estimate as a conservative long term average
growth rate for IBM. This number can be justified from long term macroeconomic data for the US
economy.

First, refer to the following Government report. Long Term Growth in the US: In a 2005 Report to
Congress on Long Term Growth for the US economy. The following quote was given:

http://www.ftsmodules.com/public/modules/ftsRT/projects/longtermgrowth.pdf

“We also observe over the last 100-year span that the rates of economic growth across the then
emerging industrial nations were fairly tightly clustered around this 2.0% pace. At the high end was
Japan with an annual rate of growth averaging about 2.7%, while at the low end was Great Britain with
an annual growth rate averaging 1.4%. The United States, which grew at a 1.8% average annual rate,
was slightly below average.”

They also went on to observe:

“For the United States, the long-term growth of real GDP per capita over the last 125 years has revealed
remarkable steadiness, advancing decade after decade with only modest and temporary variation from
the observed 1.8% annual rate of increase.”

Inflation has been a fact of life for the U.S. economy. Inflation numbers suggest that inflation
compounded from 1913 to 2008 resulted in a cumulative rate of 2071.23%" This, implies an annual
constant compounded rate of approximately 3.24%.

1 .
Source www.InflationData.com
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Combining the above we can make a reasonable estimate for one plus the long term nominal growth in
the US, to be around 1.018*1.03 = 1.04854. As a result, to be conservative we will use as an upper
bound for economy wide growth for US stocks (i.e., the stage 2 growth rate) the rounded down number
of 4.5%.

Summary:
We now have three important inputs into the problem of assessing the intrinsic value for IBM.

1. FCFE per share ($10.39)
2. Stage 1 growth (0.10)
3. Stage 2 growth (0.045)

We next turn our attention to the discount rate — that is assessing IBM’s Cost of Equity Capital.
VI. Concept 3 Estimating the Cost of Equity Capital

The cost of equity capital for the firm as a whole is different from the cost of equity capital for the stock
issued by the firm. The difference arises whenever a firm uses both debt and equity in their financing
mix. For the firm as a whole as introduced in the beginning of this write-up the cost of capital is a
weighted average cost of capital. The usual formulation is in terms of the after tax weighted average
cost of capital.

E
ko(1—1.) +——k

WACC =
D+E°

D+E

Where 1. is the effective corporate tax rate, ky is the cost of debt capital and k. is the cost of equity
capital. The above equation works with the after tax cost of debt because interest expense is tax
deductible whereas dividend payments are not. For the stock (k.) the most widely used first pass
estimate is provided from the Capital Asset Pricing Model (CAPM) estimate. This implies that k. is a
function of three major inputs:

i Risk free rate (Estimated from US Treasury bonds)
ii. Beta (Measures how much volatility the stock contributes to the market as a whole)
iii. Equity Premium (Excess return expected from stocks over the risk free rate)

i First, you can get current estimates for the risk free rate from www.bloomberg.com:
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MATURITY CURRENT PRICE/YIELD

COUFON DATE PRICE/YIELD CHANGE TIME
3-MONTH 0.000 08/26/2010 0.15 /.15 -0.002 f-.002 11:00
6-MONTH 0.000 11/26/2010 0.21 /.21 -0.005 f -.005 11:28
12-MONTH 0.000 05/05/2011 0.31 /.31 -0.002 f -.002 11:00
2-YEAR 0.750 05/31/2012 99-30+ f .77 -0-00+ [ .008 11:53
3-YEAR 1.375 05/15/2013 100-15 / 1.21 0-02 f-.022 11:46
5-YEAR 2.125 05/31/2015 100-08%z f 2.07 0-03%z f -.023 11:50
7-YEAR 2.750 05/31/2017 100-04%z / 2.73 0-04+ f -.022 11:50
10-YEAR 3.500 05/15/2020 101-28 f 3.28 0-02 f -.007 11:53
30-YEAR 4,375 05/15/2040 103-01+ f 4.19 0-05%z f -.010 11:53

We will assume a 30-year investor and set Ry =4.19%

ii. We will work with popular web sites to get an estimate of Beta for IBM from. For example,
MSN Money, Yahoo Investor and Google Finance all provide estimates. For the current
example, beta for IBM was taken from the Google finance site:

International Business Machines Corp. (Public, NYSE:IBM) Watch this stock

Range 124 35 -126.88 Mkt cap 161.17B Shares  1.288
125.68 +0.42 (0_34%) 52 week  99.50 - 134.25 P/E 12.22 Beta 0.76
. Open 12469 Divfyield 0.65/2.07 Inst. own 59%
Realtime: 11:538AM EDT A J
N SE realtime data - Disclaimer Vol / Avg. 2.55M3.01M EPS 10.28

Beta=0.76

iii. Again, like expected return the equity premium cannot be observed because it requires an
estimate of the expected return from the market. So again this needs to be estimated. We
do so from historical averages as discussed below.

The average real return from 1872 to 2000 in the US on the S&P500 index is 8.81% (Fama and French, JF
April 2002). If we combine this with the estimate for long term inflation in the US (as discussed in the
Normal Growth section above) which equals 3.24% then the long term average equity premium for the
USis 5.57%. As a first pass we will use the estimate of 5.5% however we note that the equity premium
fluctuates over time. For example, in the 1990’s it was commonly speculated that the equity premium
had declined and some estimates were as low as 3.5%. For example, interested readers are encouraged
to read the speech by Allan Greenspan “Measuring Financial Risk in the 21* Century”

http://www.federalreserve.gov/BOARDDOCS/SPEECHES/1999/19991014.htm

Cost of Equity Capital, using CAPM, for IBM

Collecting above together k. = r¢ + B;*(E(Rw) — rf) = 0.0419 + 0.76*0.055 = 0.0837
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http://www.federalreserve.gov/BOARDDOCS/SPEECHES/1999/19991014.htm

Current Summary:

FCFE = $10.39 per share. (input 1)

5-year Stage 1 Growth: 0.10 (input 2).

Normal Growth: 0.045 (input 3)

CAPM: Cost of Equity Capital =0.0837 (input 4)

VIL. Application Using the FTS System

We will enter the values for IBM by gathering them together into a single location in the spreadsheet.

First launch the FTS Real Time Trader from the System Manager.

n FT5 System Manager

—EgserTips Moderators  Options  Help

FINANCIAL

TRADING FTS System
SYSTEM

W rEswe b corr M a I"IEQEI'

Student Applications @ Moderator Applications

Moderator Mode

| — FTS Real Time Client Version 4.0.0.4 v

["| Dewnload again before running Run Selected Application l

Once the FTS Real Time Client launches then select the trading exercise and enter your trading name,
password and click on Login.

Once you have connected, the bottom RHS of the screen lets you select the analytical support from
what is available. In this exercise we are using “Stocks: FCFE Model: 2 Stage” so select this support
from the yellow part of the screen below.

© 2010 OS Financial Trading System
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Edit ~ US Dollar ~ Stocks: FCFE Model: 2 Stage ~ Parameters | UserTip
Name Select Analytics plied FCFE_| Bxp Ret | Growth 1] «
S = e Nindel| CAER) 2172 01408 0.1166
AMERICAN EXPRESS ) - 2776 02350 0.1255
ATAT Stocks: Cwarla‘nces an.d Returns (CAPM) 062 02155 D.0719
Stocks: Portfolio Tracking
BANEK OF AMERICA Stocks: Long Short Analysis 1417 12596 0.0587
BOEING Stocks: Backtest Portfolio 2641 N/A 0.1432
CATERFILLAR Stocks: Dividend Model: 1 Stage 4622 02137 0135
CHEVRON Stocks: Dividend Model: 2 Stage 1530 0.0565 0.0200
CISC0O SYSTEMS [ 0.858| 0.1473 0.1302
COCALOLA Stocks: Residual Earnings Model 1.08% 01132 0.1095
E.| DU PONT DE NEMOURS Stocks: Abnormal Earnings Growth Model 2514| D1727| 00539
:Wn IRAF T Stocks: Merton Model n=cnl  noneed n rmzll‘
_|_| Stocks: Altman Model
[=———3 Stocks: MCPRM Model

The bottom RHS will now appear as follows. It has the main inputs from the exercise to date as well as
derived values from this model. The derived values will let you make additional inferences from the
current market price.

Edit = US Dollar - ~ Parameters | UserTip
Name Mkt Price | Intrinsic Val | Over/Under| FCFE | Implied FCFE | Exp Ret | Growth 1] «

3MCOMPANY|  88.07 24666 -180.07% 6.080 2171 01408 0.1166
ALCOA 12,91 792  3867%| 0476 0775 0.10%0 0.1691
AMERICAN EXPRESS 17.96 7142 -B8.15%| 5221 2775 02351 0.1255
ATAT 2826 17901 -533.44%| 4.189 0661 02157 00719
BANK OF AMERICA 13.14 13825  -952.49% 14.913 1.417) 1.2601| 0.0587
BOEING £9.96 4515 164.54% -1.704 2640 N/A 0.1432
CATERPILLAR 79.83 16159 -10241%| 9.351 4620/ 02138 0.1351
CHEVRON 3354 3277] 60.77%| 0780 1983 00565 0.0800
CISCO SYSTEMS 2243 4115  8351% 1574 0857 0.1473] 0.1302
COCALCOLA 59.45 16206  -17260%  2.969 1.083) 0.1132| 0.1095
E.| DU PONT DE NEMOURS 4604 8561  -B595%) 4673 2513 01728 D.Dﬁjﬂ
4 3

In particular the following fields are available:

Mkt Price --- current spot price

Intrinsic Value — estimated from the 2-stage growth model
Over/Under — comparison between intrinsic value and the spot price
FCFE --- Per share free cash flow to equity

Exp Return --- Computed assuming investment at the current spot price relative to the assessed intrinsic
value

14
© 2010 OS Financial Trading System



Growth 1: Stage 1 growth rate

Years 1: Number of years in Stage 1.

Disc 1: Cost of equity capital for stage 1.

Growth 2: Normal growth (Stage 2)

Disc 2: Cost of equity capital to be applied for stage 2.

Recall the current summary of inputs computed as a first pass to date:
Current Summary: Important Inputs for 1* Pass Assessment of IBM’s Intrinsic Value
FCFE = $10.32 per share. (FCFE per share above)

Stage 1 (Abnormal) Growth: 10.0% (Growth 1 above).

Stage 2 (Normal) Growth: 4.5% (Growth 2 above)

CAPM: Cost of Equity Capital =0.0837 (Disc 1 and Disc 2 above)

Years 1: As a first pass we will keep this the same as the analyst growth forecast for stage 1 (i.e., 5-
years).

The remaining fields are derived fields.
Entering Personal Estimates into the Analytical Support

First, in the FTS Real Time Trader click on Menu item Parameters,

|~ N
bt spper e S
- nf ytical Support Para .

|;§| User Tip Edit Options
Secuity  US Dollar » [ Search || LstAl | I
I Parameter Type [CAF‘M v] MNew Value
Parameter Field [ Risk FreeRate - ]
To modify or delete a value, select a raw by Last retrieved at:

double-clicking. t. I the table is ot up to date, you | Retrieve Values ‘ 6/1/2010 12:12:16 PM
can manually retrieve the values —:

| Cancel Selection | | Delete Al
[7] U=e these values in my analytical support

The values can be entered either manually or as a group from Excel. Once entered they are
automatically stored on the FTS Server until you choose to delete or override with different inputs.
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Tip: The Parameter menu item lets you store your current working set so that if you have multiple
parameter sets you should keep other sets in your personal Excel workbook.

Entering Personal Values to Override FTS Default Values

Step 1: Click on List All above and then select IBM as the security from the dropdown

Step 2: Select the Model FCFE Model: 2 Stage

£\ User Tip  Edit  Options

Secuity  INTERNATIONAL BUSINESS MACHINE » [ Seach || LstAl |

| Parameter Type [FCFE Model: 2 Stage v] | Mew Value E
| Parameter Field |FCFE2_FCFE

To modify ar d Last retrieved at:
daouble-clicking. i ; 612010 121216 PM
can manualky ?e‘tri FLFEZ G2 phneve Values
FCFEZ_Kel
Delete Existing {FCFEZ Ke2 cel Selection | | Delete Al

[7] U=e theze values in my analytical support

Step 3: For Parameter Field you can select all inputs depicted above and enter your personal override

values. Your screen will appear as follows:

£\ User Tip  Edit  Options

Security INTERNATIONAL BUSINESS MACHINE - [ Search ] [ List Al ]
| Parameter Type [FCFE Model: 2 Stage v] | Mew Value m
| Parameter Field |FCFE2_Ke2 »| 00837
To modify ar delete a value, select a row by Last retrieved at:
double-clicking. it. I the table is not up to date, you ‘ Retieve Valuss ‘ 6/2/2000 8:16:27 AM
can manually retrieve the values —=
Delete Exsting Value | | Modify Exsting Value | | Cancel Selection | | Delete Al

Use theze values in my analytical support

Trader FealMame Date Time Security Field Value
joleDJIA 6172010 | 12:15:32 PM | INTERMATIONAL BUSIMNESS MACHINE | FCFEZ_FCFE | 10.32
jolkdjia jolkDJIA 6172010 | 12:15:39 PM | INTERNATIONAL BUSINESS MACHINE | FCFEZ_Y1 5
jolkdjia joleDJIA 6172010 | 12:15:50 PM | INTERMNATIONAL BUSINESS MACHINE | FCFEZ_G1 0.1
jolkdjia jolkDJIA 6172010 | 12:16:02 PM | INTERNATIONAL BUSINESS MACHINE | FCFEZ_G2 0.045
jolkdjia joleDJIA 6172010 | 12:16:14 PM | INTERMNATIONAL BUSINESS MACHINE | FCFEZ_Ke1 | 0.0837
jolkdjia jolkDJIA 6172010 | 12:16:20 PM | INTERNATIONAL BUSINESS MACHINE | FCFEZ_Ke2 | 0.0837

© 2010 OS Financial Trading System
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Note: Be careful to Check the Checkbox “Use these values in my analytical support” as illustrated
above

The main trading screen now appears as follows:

Name Mkt Price | Intrinsic Val |Over/Under | FCFE |Implied FCFE | Exp Ret | Growth 1 | Years 1 | Dic
HEWLETT-PACKARD CO 4558 8818 9346% 2503 1501 0.1400 0.1547 5 0.
INTERNATIONAL BUSINESS MACHINE |  124.34 35424 -184.90% 10.320 3622| 0.1526 0.1000 5 0.
INTEL CORP 21.18 4976 -13495% 2110 0.898) 0.1790 0.1250 5 0.4

Clearly our first pass estimate is not consistent with the market and this may often happen. Your goal is
to understand the underlying economics of the company you are valuing in terms of how from the firm
side the three major decisions impact upon your assessments as well as how economy wide constraints
impact upon your analysis. To check what is going on we will apply both sensitivity analysis as well
observe what input values are implied from the current market.

VIIl.  Verifying the Calculations for Intrinsic Value

IBM
Abnormal Phase
2009 2010 2011 2012 2013 2014

Per Share Analyst forecasts

Cash Flow from Operations 14.094 15.503 17.054 18.759 20.635 22.698
CAPEX 4.861 5.347 5.882 6.470 7.117 7.829
FCF 9.233 10.156  11.172 12.289 13,518  14.869
Debt Ratio 0.239

FCFE 10.395 11.434 12.577 13.835 15.219 16.740
PV Stage 1 FCFE 10.551 10.710 10.871 11.034  11.200
A. Sum PV for Stage 1 FCFE 54.365

FV (End of Stage 1) Continuing Value 452.036
B. PV Continuing Value 302.432

Intrinsic Value = A. +B. 356.797

Stock Price 125.280

ke 0.084 0.084 0.084 0.084 0.084 0.084
Time 2009 2010 2011 2012 2013 2014
Normal Growth 0.045
Analyst forecast 5-year growth 0.100

In the above grid the red numbers are the estimated inputs, expressed on a per share basis, into the 2-
Stage FCFE valuation model. Thatis, FCFE 10.395 which was computed from cash flow from operations,
adjusted CAPEX and the estimated debt ratio as described earlier. The stage 1growth was 0.10, normal
growth 0.045 and cost of equity capital 0.084. The two stage growth model computes the intrinsic value
as the PV of future economic dividends (i.e., FCFE) that the stock is assessed to generate.
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Stage 1 covers 2010, 2011, ..., 2014. The FCFE for 2010is 10.395*1.10, 2011 = 10.395*1.10”2 and so on.
Alternatively this can be computed from the projected growth in cash flows from operations, projected
CAPEX, and the assessed debt ratio. Thus for 2010 11.434 = 15.503 — 5.347 + 0.239*5.347 (FCFE = FCF +
Debt Ratio*CAPEX). The projected 2010 cash flow from operations is 14.094*1.10 = 15.503 and similarly
for CAPEX.

Present Value of FCFE Stage 1

The PV FCFE for Stage 1 equals the sum of FCFEp10/(1.0837)+ FCFE,010/(1.083772) + FCFE5q10/(1.0837/3)
+ FCFE010/(1.083774) + FCFE,010/(1.083775 ) = $54.36

Present Value of FCFE Stage 2 (Going Concern)

IBM is presumed to be a going concern in this exercise. As a result, at the end of the Stage 1 IBM’s FCFE
is assumed to grow in perpetuity at the constant normal growth rate (0.045). As a result, at the end of
2014 IBM’s stock price is assumed to be computed from Gordon’s constant growth model.

Terminal Priceyos = 16.740%1.045/(0.0837 — 0.045) = 452
PV Continuing Value = 452.036/(1.0837/5) = $302

Important Note: The majority of the intrinsic value of a stock comes from the PV of continuing value. In
other words events impacting the stock beyond the stage 1 growth phase of the stock and which is well
beyond any reasonable estimate for a recession to last. The actual stock market would appear to be
much more myopically focused such that the events from the labor figures released to the market Friday
June 4, 2010 for the month of May triggered a large market response. This suggests that the longer
term patient investor is well rewarded.

Intrinsic Value for IBM
Intrinsic Value = PV FCFE Stage 1 + PV Continuing Value (Stage 2) = 54 + 302 = $356

As an immediate comment this spot price prediction is well above the current market value for IBM.
From the above analysis one could question whether the projection of $452 is realistic for the end of
2014! In other words the normal growth assumption in perpetuity of 0.045 appears to be much higher
than what is implied in the market for IBM now. As a result, in sensitivity analysis we will reduce normal
growth as one of the variables to assess the impact of this on IBM’s assessed intrinsic value.

Decomposing the Intrinsic Value for IBM Further

Consider the following re-arrangement of IBM’s assessed intrinsic value:
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IBM
Abnormal Phase
2009 2010 2011 2012 2013 2014

Per Share Analyst forecasts

Cash Flow from Operations 14.094 15.503 17.054 18.759 20.635 22.698
CAPEX 4.861 5.347 5.882 6.470 7.117 7.829
FCF 9.233 10.156 11.172 12.289 13.518 14.869
Debt Ratio 0.239

FCFE 10.395 11.434 12.577 13.835 15.219 16.740
A. PV Forward (Year 1) FCFE in Perpetuity (Zero Growth) 136.606 136.606
PV FCFE Stage 1 10.551 10.710 10.871 11.034 11.200
PV Stage 1 (FCFE(t) - FCFE(1)) 0.000 0.974 1.887 2.744 3.550
Sum Stage 1 PV(FCFE) 54.365

B. Sum Stage 1 PV(FCFE(t)-FCFE(1)) 9.155

FV(End of Stage 1) of Continuing Value (CV) 452.036
PV Continuing Value (PVCV) 302.432

C. PVCV less Stage 2 Forward FCFE in Perpetuity 211.036

Total PV (Intrinsic Value) =A. +B. +C. 356.797

Stock Price 125.280

ke 0.084 0.084 0.084 0.084 0.084 0.084
Time 2009 2010 2011 2012 2013 2014
Normal Growth 0.045
Analyst forecast 5-year growth 0.100

In the above arrangement we have broken up intrinsic value into three major components:
PV of FCFE,gy0 in perpetuity assuming zero growth = $136.606

PV FCFE Stage 1 in Excess of FCFE,g10 = $9.155

PV Continuing Value beyond Stage 1 in Excess of the zero growth FCFE perpetuity = $211.036
The sum of the above two PV’s = $356.797

What this illustrates that if the assessed FCFE is correct and the cost of equity capital is reasonable then
IBM is being currently priced below is zero growth perpetuity value.

IX. Sensitivity Analysis

By how much do we need change the value of key inputs to make IBM’s assessed value more consistent
with the market price?

This will provide important insights into whether we assess the current market price to be reasonable or
not. By answering the above question provides rich insight into how IBM is being valued by the market
as well as which inputs of our “first pass” analysis may be optimistic. Given there are three main inputs
into the model then sensitivity analysis should focus on the three major inputs — growth behavior, free
cash flows and the cost of equity capital. At the end of the last section it was inferred that IBM’s value
could be assessed independently of current growth behavior assumptions. As a result, the main
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sensitivity analysis will focus on our assessment of FCFE. However, first we will reduce growth
assessments.

Impact of Stage 1 Growth

We will work with the latter first. Suppose we predicted zero abnormal growth in excess of normal
growth for IBM over stage 1. That is, assume that the FCFE grows at the normal rate in perpetuity. This
is not realistic for IBM but it will serve as a benchmark.

Again using Parameters we can change FCFGrowth1 value to 0.045. That is, we are assuming a growth
rate equal to the economy wide growth rate for both stages. So in summary current parameters appear
as follows:

Use these values in my analytical support

Trader RealMame Date Time Securty Field Walue
job<DJIA  |6/1/2010 | 12:15:32 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_FCFE|  10.32
jolxdja | joBDJIA | €/1/2010 | 12:15:33 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_Y1 5

jolxdiia jolDJ1A 6172010 [12:15:50 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_G1 0.045
jolkdjia joleDJIA 6/1/2010 | 12:16:02 PM | INTERMNATIONAL BUSINESS MACHINE | FCFEZ_G2 0.045
jolxdiia jolDJ1A 6172010 [12:16:14 PM | INTERNATIONAL BUSINESS MACHINE | FCFEZ_Ke1 | 0.0837
jolkdjia joleDJIA 6/1/2010 | 12:16:20 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_Ke2 | 0.0837

This yields the modified assessed value as:

Name Mit Price | Intrinsic Val |Over/Under | FCFE | Implied FCFE | Exp Ret | Growth 1| Years 1| Di
HEWLETT-PACKARD CO 4558 8818 -93.46% 2903 1501 0.1400] 0.1547 5 0.
INTERNATIONAL BUSINESS MACHINE | 12434 27867  -124.12% 10.320 4605 01317 0.0450 5 0.
INTFI CORP 118 49761 -13495% 2110 NASE 1790l 01250 hiN

This reduces IBM further to 278.67.
Second in our sensitivity analysis, we can consider our FCFE estimate.

Current financial projections for IBM from Yahoo are:
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Analyst Estimates

Get Analyst Estimates for:

)

Earnings Est o "Sep 10 i Deett
Avg. Estimate 2.58 2.73 11.27 12.31
Mo. of Analysts 20 18 22 22
Low Estimate 2.50 2.67 11.20 11.62
High Estimate 2.67 2.80 11.40 12.80
Year Ago EPS 2.32 2.40 10.01 11.27

Next Earnings Date: Jul 19, 2010 - £~ Set a Reminder

Revenue Est i e 0 Hoeeto et
Avg. Estimate 24 23B 24 548 93.97B 104.11B
Mo. of Analysts 18 17 21 20
Low Estimate 23.90B 24.00B 95.81B 101.79B
High Estimate 24.73B 25.24B 101.62B 106.41B
Year Ago Sales 23.25B 23.57B 95.76B 99.97B
Sales Growth (year/est) 4.20% 4.10% 4.40% 4.10%

From MSN Investor these are:

Earnings Estimates Qtr(a/10) Qtr{9/10) Fy{12/10) FY{12/11)
Average Estimate 2.57 2.73 11.26 12.34
Mumber of Analysts 13 15 22 21
High Estimate 2.62 2.80 11.35 12,80
Low Estimate 2,50 2.67 11,20 11,85
Year Ago EPS 2,32 2.40 10.01 1126
Growth Rate +10,80% +13.91% +12.47% +9.60%

Nothing unusual jumping out apart from the Yahoo results which indicate Sales growth for IBM is much

slower than EPS and is around 4.1% for the next year. As a result, if FCFE growth is more like sales
growth than earnings growth then an even lower growth rate could be applied to IBM — say 0.04.

Entering this number into Parameters for both Stage 1 and Stage 2 growth reveals:

Trader RealMName Date Time Security Field Yalue
joleDJIA 6/1/2010 | 12:15:32 PM | INTERMATIONAL BUSINESS MACHINE | FCFE2_FCFE | 1032
jolkdiia joleDJIA 6/1/2010 | 12:15:35 PM | INTERMATIONAL BUSINESS MACHIME | FCFEZ_Y1 5
jolkdiia joleDJIA 6/1/2010 | 12:15:50 PM | INTERNATIONAL BUSINESS MACHINE | FCFEZ_G1 0.04
jolkdiia joleDJIA 6/1/2010 | 12:16:02 PM | INTERMATIONAL BUSINESS MACHINE | FCFEZ_G2 0.04
jolkdiia joleDJIA 6/1/72010 | 12:16:14 PM | INTERMNATIONAL BUSINESS MACHINE | FCFEZ_Ke1 0.0837
jolkdiia joleDJIA 6/1/2010 | 12:16:20 PM | INTERMATIONAL BUSINESS MACHIME | FCFEZ_Ke2 | 0.0837
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1.501 00400
5225 01263 0.0400
0893 017300 01250

0.1547

However, the above assumption for IBM is extremely conservative because as revealed from

a5l
5
5l

MName Mkt Price | Intrinsic Val |Over/Under | FCFE | Implied FCFE | Ewp Ret | Growth 1/ Years 1 | Di
HEWLETT-PACKARD CO 4558 88.18)  -93.46% 2903
INTERNATIONAL BUSINESS MACHINE | 12434] 24560  -97.52% 10.320
INTEL CORP 2118 4976/ -13495%/ 2110

Morningstar ratios for example IBM’s Free Cash flow is growing along with net income (e.g., FCF/Net

Income Ratio which is around 1.25):

Cash Flow Ratios

03-21-2010

2000 2001 2002 20032 2004 2005

Operating Cash Flow Growth-YOY (8.3%) 53.8% (8.4%) 10.3% 6.4%| (2.7%)
Free Cash Flow Growth-¥OY (11.9%) 1235.2%)/ (2.4%) 20.5% S.4% 1.1%|
Cap Ex as a % of Sales 6.4% 5.65% 5.9% 4.9% 4,5% 4.2%0
Free Cash Flow/Sales 4.14% 10.02%| 10.24% 11.24% 11.38% 12.15%
Free Cash Flow/MNet Income 0.43 1.12 2.32 1.32 1.30 1.40

The last remaining issue then have we greatly overestimated the FCFE?

2006
0.6%
11.1%)
5.7%
10.76%
1.04

2007 2008 2009
7.2% 16.9% 10.4%
7.6% 38.3% 18.3%
5.6% 4.0% 3.6%
10.71% 14.13%| 18.09% 17.77%
1.02 1.19 1.29

4.0%

1.25

Referring back to the FTS Real Time Client we can observe what the current implied FCFE is given some

very conservative numbers (e.g., average growth is

FCFE Estimates

We next more closely examine the CAPEX assumptions (Source MSN Investor):

Income Statement | Balance Sheet JE&5 1300 ME 10 Year Summary

@ Annual © Interim e e e

2009 2008 2007 2006 2005

Period End Date 12/31/2009  12/31/2008 12/31/2007 12/31/2006 12/31/2005
Period Length 12 Months 12 Months 12 Months 12 Months 12 Months
Stmit Source 10 104 10 10K 10
Stmt Source Date 02/23/2010 02/24/2009 02/26/2008 02/27/2007 02/28/2006
Stmt Update Type Updated Updated Updated Updated Updated
Met IncomefStarting Line 13,425.0 12,334.0 10,418.0 9,4992.0 7,.934.0
Depreciation/Depletion 3, 773.0 4,140.0 4,038.0 3,.907.0 4,147.0
Amortization 1,221.0 1,310.0 1,163.0 1,076.0 1,041.0
Deferred Taxes 1,773.0 1,900.,0 740.0 1,724.0 2,185.0

b Mon-Cash Items 163.0 321.0 519.0 587.0 -489.0
» Changes in Working Capital 412.0 -1,193.0 -590.0 -1,730.0 5&.0
Cash from Operating Activities 20,773.0 18,812.0 16,088.0 150060 14,874.0

p Capital Expenditures -4,077.0 -4,837.0 -5,505,0 -5,166,0 -4,634.0
p Other Investing Cash Flow Items, Total -2,653.0 -4,398.0 830.0 -6,382.0 211.0
Cash from Investing Activities -6,730.0 -9,285.0  -4,675.0 -11,548.0 -4,423.0

© 2010 OS Financial Trading System

22



In IBM’s 10-K estimate they work with $3.7billion as CAPEX (see earlier). One quick test for assessing
the adequacy of CAPEX is to compare it to Depreciation Expense. In the normal growth phase we would
expect CAPEX to be approximately equal to Depreciation expense. Inthe Stage 1 growth phase we
would expect it to be higher. As a result, the IBM estimate for CAPEX is likely to be on the low side.
From the above disclosures IBM’s CAPEX exceeds Depreciation/Depletion in each year. If we take the 5-
year average CAPEX then this equals: (4.077+4.887+5.505+5.166+4.634)/5 = 4.85 billion

Personal Remark: (Significant Other Investing Cash Flow Items):

Observe that Other Investing Cash Flow Items Total appear to have a re-occurring outflow component.
In other words this pattern of re-occurrence can be interpreted as additional CAPEX. As a result, we will
next adjust CAPEX by the 5-year average of these outflows/inflows = -2.653-4.398+0.830-6.382+0.211 =
average ($2.478) billion.

Adjusted CAPEX = 6.519 + 2.478 = 8.997 billion

Adjusted FCF = 18.9 — 8.997 = 9.903 billion

Recall, from the earlier calculation of FCFE above the Debt Ratio = 0.239, and
FCFE = FCF + Debt Ratio*Adjusted CAPEX = 9.903 +8.997*0.239 = 12.053 billion
FCFE per share = 12.053/1.341 = $8.988

As a result, by still working with a complete set of conservative numbers for IBM as per the following
input parameters:

Use these values in my analytical support

Trader RealMName Date Time Securty Field Value
job<DJIA  |6/1/2010 | 12:15:32 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_FCFE | 8.988
jolxdia | joBxDJIA  |6/1/2010 | 12:15:33 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_Y1 5

joldjia jolDJIA 6172010 | 12:15:50 PM | INTERMATIONAL BUSINESS MACHINE | FCFE2_G1 0.04
joldjia joleDuJlA 612010 | 12:16:02 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_G2 0.04
joldjia jolDJIA 6172010 | 12:16:14 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_Ke1 | 0.0837
joldjia joleDuJlA 612010 | 12:16:20 PM | INTERNATIONAL BUSINESS MACHINE | FCFE2_Ke2 | 0.0837

Again this reduces our intrinsic value estimate but not by a large amount:

Name Mkt Price | Intrinsic Val | Over/Under | FCFE | Implied FCFE |Exp Ret |G
HEWLETT-PACKARD CO 45 58 8318 -9346% 2903 1501, 0.1400
INTERNATIONAL BUSINESS MACHINE | 12434 21350  72.03% 8988 5225 0.1152
INTFI CRP 2118 A9 TR 1A aRT 2110 mARGR| mA7an

Estimated value is still $213.90 under very conservative assumptions.
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Third, you can consider applying sensitivity analysis to the discount rate or cost of equity capital. This
is left as an exercise.

X. Conclusions

The above analysis is clearly a first pass analysis and one that you can modify using the current best of
estimates you can get your hands on. By working through the above exercise in conjunction with the RT
FTS Client you will quickly gain experience with the relative importance of the various drivers are for the
stocks you are valuing. You can also create live links to Excel for your personal parameter support to
create even more powerful trading support systems.
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