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FTS DJIA School Case: Estimating the Cost of Equity Capital Stock Using MCPM (Market Derived
Capital Pricing Model)

Question: How do you estimate the cost of equity capital for a stock from the perspective of what the
investors’ reqguired rate of return is from

In this project you will learn how to answer this question by adopting a volatility based option pricing
approach to the question that has been referred to as MCPM. The required parts are provided at the
end of the write-up.

Background: Applying MCPM to Wal-Mart

In the FTS Cost of Equity Capital part 1 project, you worked through the example

of estimating the cost of equity capital for Wal-Mart under CAPM. At the beginning of February
2009 this was estimated to be 4.71%. Wal-Mart is a low beta stock and the CAPM has often
attracted criticism by practitioners for generating low estimates of the cost of equity capital
especially for low beta stocks that are currently not performing well. Wal-Mart does not fall
into that latter category, but it is a low beta stock and it does have a low implied cost of equity
capital.

In this project we will consider an alternative approach to computing the cost of equity capital that
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refer to the Wal-Mart example. From the very latest 10-K statements for the year ending 2008 Wal-
Mart made the following disclosure:

(A meunis in millians)

Fiscal Year 2008 i 2006
Maxinmm amount outstanding at any month-end 59,176 £7.968 0054
Average daily short-term borrowings 5,657 4741 3719
Weighted-average interest rate 4.9% 4 7% 3.4%

You can observe that this immediately raises questions about the cost of equity capital estimate above.
This is because the weighted average interest rate to debt-holders exceeds our estimate for the cost of
equity capital even though debt holders are paid in full before equity holders in the event of corporate
failure. As a result, if we approach the problem of estimating the cost of equity capital from the
LISNRLISOGAGS 2F GKS Ay @Sai2 NhDgueNatthdaiodds dquitNchpitab
for Wal-Mart should exceed 4.9%. But this leaves open the question ¢ by how much?

Estimating the Cost of Equity Capital: Investors Required Rate of Return Approach
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An alternative method that has been proposed in the literature for estimating the cost of equity capital
is the Market Derived Capital Pricing Model (MCPM)*. This model was presented as an algorithm for
calculating cost of equity capital in a manner that overcame some argued weaknesses of CAPM. The

technique implicitly starts with the premise that the cost of equity capital equals stock A Y @S a & 2 NA Q

required rate of return and therefore must be higher than the cost of debt capital for the firm”. MCPM
computes the excess yield to maturity (YTM) that investors require from a stock over and above the
corporate bond rate. It solves the question how much excess YTM in a clever way. The technique
exploits the option pricing model to compute the cost of insuring assuming the financial cost of carry in
the derivative pricing problem is the corporate bond rate. Thus by combining a stock with a put option,
guarantees that the return from the stock will not fall below the return from the risky debt. The cost of
this put option is then expressed as an ordinary annuity over the (average) life of the bond to solve for
the excess YTM in terms of basis points. The algorithm for calculating MCPM is described in detail in
Appendix 1 and an application of this technique to Wal-Mart is covered next.

The FTS Real Time Trader automates this algorithmforyoug KA OK | f f 2g6a @&2dz (2
of equity capital for a number of stocks quickly. Furthermore, it lets you easily incorporate your
estimates into standard portfolio problems if you want to as this technique simultaneously provides a
revised estimate of the expected return from a stock

The Wal-Mart example is provided in the following section.
Application: Estimating Cost of Equity Capital using the MCPM Approach

First, the forward break-even point is computed for holding the stock. This is defined as the price (net of
dividends) that the stock must attain to provide an equal return to the corporate bond rate at the time
the corporate bond matures. For the Wal-Mart example suppose that the current weighted average
corporate bond rate has approximately a 5-year maturity and from the 10-K statements filed with the
SEC this s is 4.9%. Suppose further that the dividend yield is 1.93 obtained from any of the major
finance sites on the web (e.g., MSN, Yahoo, and Google):
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Lubatkin Harvard Business Review, October 2002.

? It is noted that this is not a theoretical implication of CAPM since the security market line lies below the risk free
rate for negative beta securities.
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GO (_jgle wmt Get quotes Stock screener
e.g. "C5C0O Google

Finance %" sc1n 58 -542 or boe

www.ftsweb.com

Wal-Mart Stores, Inc.(Public, NYSE:WMT) - Add to Portfolio

Open: 4956 Mkt Cap: 193.07B PIE: 1442  Dividend: 0.24
49-24 High: 4956 52Wk High: 6385 F P/E: 1454 Yield: 1.93
0.39 (-0.79%) Low: 4920 52Wk Low: 4625 DBeta: 0.3z Shares: 3.928
Realtime: 9:30AM EST  Vol: 6,868.00 Awg Vol: 2331 EPS: 341 Inst. Own:  39%

You can now enter these numbersintothe C¢ { WS f  MAPM SippbriadfSloe: Q a
MCPMDivYield = dividend yield for MCPM = 0.0193
MCPM Yield = corporate bond rate = 0.049

The other two key inputs are volatility and debt term (weighted average time to maturity) for Wal-Mart.
For the current example, we will leave these numbers at their default FTS support numbers.

Tip: See Appendix 2 for how to submit all values from Excel at once.

The two numbers being changed above are entered via the Parameter support as illustrated below:

£\ User Tip  Edit  Options |
Security WAL-MART STORES INC - [ Search ] [ List Al ]
Field [ MCPMYield - ] Walue 0.049
[ Submit ]
To modify or delete a value, select a row by Last retrieved at:
double-clicking. it. I the table is not up to date, ‘ Retrieve Values ‘ 2/9/2009 9:35:20 AM
you can manually retrieve the values —:
| Cancel Selection ||  Deletesl |
Uze these values in my analytical support
Trader RealMame Date Time Securty Field WValue I
joBDJIA  |2/6/2009 |12:31:03 AM | WALMART STORES INC | Beta 032
- jolxdjia jolxDJlA 277/2009 | 12:14:26 PM | WAL-MART STORES INC | BxpectedRetum | 0.0471
jolxdjia jolDJlA 2/8/2009 | 5:33:57 AM | WAL-MART STORES INC | MCPMDivd 0.0153

1 | 1]

jolbdjia joleDJIA | 27972005 | 9:35:20 AM | WAL-MART STORES INC | MCPMYield 0.049 I
|

2 AGK GKS OKSO|l 02E &' a8 (KS&AS OFtdSa Ay Y& byltad
follows for WMT:
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£| UserTip  Edit = US Dollar

* Stocks: MCPM Model

-

Name Mkt Price | Cost of Capital | Put Value |Bond Yield | Div Yield | Volatility | Term
COCACOLACO 42 65 00310 14843 00176 00331 04121] 500
MCDONALDS CORP 58 51 00863 18503% 00181 00314 03828 500

mco| 5273 01046 218661 00173 00338 05062 5.00
MERCK & CO INC 30.31 01178 143184 00181 004%0 05711] 500
MICROSOFT CORP 19.47 01236 97953 00176 0025 06612] 500
FFIZER INC 1475 01158 6877 00176 00701 05149| 5.00
FROCTER & GAMBELE CO THE 53.24 00882 17691 00181 00255 04082 500
ATA&T INC 2589 01088 113347 00176 00557 04988 5.00
UNITED TECHNOLOGIES CORP 45.40 01060, 208132 00173 00280 05273| 5.00
VERIZON COMMUNICATIONS 31.50 01097 136701 00181 00531 05010/ 5.00
WAL-MART STORES INC 48 85 01127 135171 00430 00193 0.3521] 5.00
EX(¥0N MOBIL CORP 73.73 01100 351251 00173 0019 05718 500

Observe that re-estimating WMT cost of equity capital using the MCPM approach increases this to
0.1127 if we assume that the current volatility for WMT is 35.21% annualized.

Verifying the MCPM Cost of Equity Capital Number for Wal-Mart (0.1127)

Observe that the Put Value is 13.5171 for Wal-Mart in the MCPM support. This is the cost of insuring

the Wal-Mart stock so that it provides at least a dividend adjusted return of 4.9% which is the same as

the corporate debt.

How is this put price number arrived at?

Answer: This is computed from a regular Black Scholes computation assuming the following inputs:

1. Forward break even point for the stock (see step 1 of the algorithm in the appendix). This is
$56.54811 = $48.85*(1+(0.049-0.0193))"5

2. Volatility = 0.3521 annualized (i.e., 35.21%)
Time to maturity 5-years

4. Financial cost of carry for the option calculation = 4.9% (MCPM Yield).

Aside: Unlike a normal Black-Scholes option pricing problem 4.9% is not the risk free rate, but in this
exercise we compute the cost of insuring the downside of the stock returns assuming the financial

cost of carry is the corporate bond rate (i.e., the debt-holders required rate of return).

5. The dividend yield is 0.0193.

You can verify separately the put value (13.5171) computed by the FTS Real Time Trader using the FTS
option calculator (accessible from the System Manager) as follows:

©2009 OS Financial Trading System



8 0S
FINANCIAL
TRADING
SYSTEM
www.ft

sweb.com

. FTS Option Calculator =

File Options Calculators Help

F_Irs O ption Calculatar _ E

Restart | Senazitivity | Analvtics |
|iCHleiEy | Malue 13517130 [02/09,/2009
Delta [3amma Yeda Theta

| -0.31409 ” 0.008707 || 36.579130 || 0163315

IJnderlying Price 43.85 & Put Option

ol atility 0.3521 (" Call Option
Interest Rate

. 0.043 {* European
b atuarity [ (" Amenican
Strike Price FE.54811

Dividend “ield e [ |ITI|:I|iEd "\"IIII|-EIti|it_'|-'

I| Market Option Price |7 Copy All |
|

Step 2: Computing the Excess Equity Return (see appendix part 4)

OnoeE 0ian

P T W Lo s W

Qi 00"y Yo & = I XD -
BEEOV  BEEQIVGRO X (17 BEEQVEE0

1351713

.O‘ ’Fﬁni -O;]é-rﬁb-Yfm‘l ‘s = 1 48-85 1
0049 0049 x (1+ 0.049)5

From the above you can verify that the excess equity return = 0.063737
Finally, the cost of equity capital for MCPM = 0.049+0.063737 = 0.112737

That is, from this approach the cost of equity capital and thus the expected return from investing in Wal-
Mart currently (February 2009) is much higher than our previous estimate from CAPM.

Clearly, however an important number to get correct is the current volatility for Wal-Mart.
Question: Is our volatility estimate for Wal-Mart of 0.3521 reasonable?

To answer this we will check the current implied volatility for a longer maturity Wal-Mart put option.
For example, consider the 2011 January put with strike equal to $55. What is the implied volatility of
this option?

©2009 OS Financial Trading System
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Again this can be answered using the FTs Option Calculator:

WMT Jan 2011 55.0000 Put (oPR: vWTMK.X)

Last Trade: 12.70 Day's Range:
Trade Time: 12:04PM ET Contract
Range:

. ad Qe
Change: + 1.60 {11.19%) Volume-
Prev Close: 14.30 Open Interest:
Open: 12.70 Strike:
Bid: 12.50 Expire Date:
Ask 12.75

You can compute the implied volatility for this option by entering the following ¥ NB Y
contract, the current US yield curve (2-year rate) and current other market information:

1270 -12.70

. FT5 Option Calculator

= | B ||

Dividend *ield 0019479

karket Option Price |12 70

File Options Calculators  Help
F rs Option Calculator
Restart | Senzitivity | Analutics |
|i:aT.:uTate| | alue ; 12 700000 | 02/09/2009
Delta Famma Yeda Theta
| -0.4693685 || 0.016670 || 26.498670 || -2.033957
IInderlving Price 4916000 | & Put Option
Y alatility 0367213 || ¢ Call Option
| Interest Rate
| . 0.032 " European
e atuity 12172011 & American
Strike Price 55

[v Imnplied Walatility

Copy Al

Underlying Ticker fusT et Underlying Price| Parze

|EI|:-tin:|r'| R oot ﬂ |‘~J'WT et Option Price Parze

|Januar_l,l ﬂ |,-i'-.n_|,| j

|5tu:u:k or [ndex j
|CBOE Historical Volatiity |

Get [nterest Fate |

Get Dividend Yield |

1 IES K

E
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Here the implied volatility is 36.78% (make sure you check the checkbox Implied Volatility as displayed

above) which is very close to the number actually used in the MCPM calculation above. So this appears

to be a reasonable volatility estimate for Wal-Mart.

Answer To Original Question: From the above analysis the estimate of the cost of equity capital for

Wal-Mart provided from CAPM appears to be too low. In this exercise if this is recomputed starting

FNRY GKS ladadzvLiArAzy (KFG GKS O2ad 2F Sljdaade OF LA
required rate of return from Wal-Mart. Starting from this premise the estimate is revised upwards

significantly to 11.3% for Wal-Mart. Furthermore, it is likely that many CAPM estimates would be

revised upwards currently if a MCPM method is applied to the DJIA stocks. You are encouraged to test

this out because this is not an unreasonable conjecture in this current recessionary economy.

Required: Complete the following steps

Step 1: Select a high beta, middle beta and low beta stock from among the DJIA stocks and download
the latest 10-K filings with the SEC. If you have previously completed the CAPM cost of capital project
then you should select the same three stocks. You can download this from the web and for example the
link for WMT is:

http://moneycentral.msn.com/investor/sec/filing.asp?Symbol=WMT

Just substitute the ticker for the companies that you are looking at. In the footnotes to the financial
statements you will find current interest information regarding their corporate debt.

An alternative useful site is:

http://screen.yahoo.com/bonds.html

This provides a great corporate bond screener that again provides current YTM information for
corporate debt.

¢
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Step2: GotoGoogf ST a{b 2NJ , I K22Qa TFAYIYyOAlIf aArxisSa Iy
for the stocks you have selected. If the stock does not pay a dividend then the dividend yield is zero.

Step 3: Enter your estimates into the FTS Real Time Client to update the Parameters for the MCPM
analytical support. How you do this is described in the first part of the Wal-Mart example above. If the
time to maturity for debt is different from 5-years you should also change this number.

Step 4: By using your parameters check the MCPM analytical support for the three companies you have

AAAAA LA
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Step 5: For one of your stocks repeat the steps described in the above section tili £ SvErifyingithe
MCPM Cost of Equity Capital Number forwal-Mar t (0. 1127) "

©2009 OS Financial Trading System
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Note: To complete step 5 you will need to use the FTS Option Calculator referred to in the Wal-Mart

example above. You can access this calculator from the FTS System Manager drop down as displayed
below:

Once you launch the Calculator you can enter the numbers directly as described in this handout for the
Wal-Mart example. Be sure to set the settings to Put Option and European for the MCPM option

verification. In addition, you will use the corporate debt rate for the stock you are working with as the
Ointerest Rate€ for this exercise.

n FT5 System Manager

UserTips  Moderators  Options  Help

FINANCIAL The Complete
TRADI

SYSTEM Trading Room
www. ftsweb,.com Solution

Student Mode

| Option Calcuiator -

Select the application to run
FT5 Real Time Trader: Client
FTS Trader Version 8.0 (Price discovery cases, e.g. B01, RE1, etc)
Waluation Modules 1
FTS Valuation Tutor (MEW)
U Free Cash Flow Module
CAPM Tutor Modules
Eficient Portfolio Module
—— Factor Models 1
£| | Historical Data Ltility
—— Bond Tutor Modules =
Treasury Calculator
Interest Rate Risk Module A
BDT Module [
Bond Immunization Lesson I
— Principal Components Lesson
Sto Option Tutor Modules
ALl Option Payoffs Module E
BAl  Binomial Tree Maodule i
Fer]_ Option Calculator
4 ] Exotic Options
Futures Calculator
= Version 7.1 of the FTS Interactive Markets 1
FTS Trader Version 7.1 {Price discovery cases, e.g. B01, RE1, etc)
End of Applications

EE

Step 6: Compare your estimated cost of capital using MCPM with your estimates from the CAPM
project for the same three stocks. Alternatively, if you have not completed this earlier project then you
can use the default cost of capital estimates provided in the FTS Dow School Case (see analytical support
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F2NJ &{ G2 01 & Inthif Rpdrt tha DIBS hedder for the stocks is 6Expected Return.g
However, recall that in CAPM the expected return equals the cost of equity capital.
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Finally, discuss briefly which estimate of cost of equity capital you prefer along with support reasons as
to why.
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Appendix 1: Algorithm for Calculating MCPM

The objective of this measure is to estimate the risk premium that investors value in the market which in

GdzNY ¢62dZ R NBFf SO0 ¢KIFIG GKS Ay@Saidz2Nna NBIj dzai NER N
the price of the corporate debt to the price of the equivalent Treasury debt it is possible to immediately

infer the default risk premium from the relative values. MCPM extends this idea to equity by using
option pricing combined with financial engineering principles in a four stage approach.

1. Calculate the Forward Break-Even Price of the Stock

This is defined as the minimal price an investor requires to be compensated for holding a stock as
opposed to a bond. Operationally, the return on equity equals:

loean = Iayan ase * looweo

Calculate the minimal capital gains which MCPM defines as follows. From dividend policy the minimal
capital gain rate is as follows:

laoad ayan @e igo = lap  looueo
And the forward break-even price is computed as follows:
Oxipaaiain o pde = Y2 (1+ laeadm ayas @e i)’

Where Py equals the spot stock price and t = the time horizon in years.

2. 9a0GAYIFGS GKS {(201Q&a wSldz2NYy 2t FGAfAGE F2NI (KS
This can be estimated using implied volatility from an at-the-money option price (if available) or past
price data. The implied volatility is preferred as it provides an ex ante estimate for volatility.

Where Py equals the spot stock price and t = the time horizon in years.
3. Calculate the Cost of Downside Insurance

By combining the stock with a put option you can insure against downside losses. MCPM computes the
cost of the downside insurance by calculating the value of a put option with the life equal to the time
horizon and strike equal to the forward break-even price.

Note: In this step you apply the option calculator to compute the downside insurance cost from the
predicted price of the put option. The inputs into this calculation are: The spot stock price = current
market price of the stock, the strike price = forward break-even price (step 1 above), time to maturity =
investment horizon, volatility = estimated volatility for the underlying process (step 2), financial cost of
carry (i.e., risk free rate in a traditional option pricing problem) = the MCPM rate for the time to
maturity, and the dividend yield.

4. Derive the annualized excess equity return

©2009 OS Financial Trading System
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This step re-expresses the dollar cost of the insurance calculated in step 3 as an annualized rate. This
NI 68 Aa (GKS 9EOS&a 9ljdzade wSihdaNy GKIFIG Attt 068
based estimate of the cost of equity capital. The step is expressed as follows:
OnoeE 0i G0
O TR T — TOEGOOTE0,
0EEQYIQ BEEQYIDQ X (1 + 6EEQ YO

The intuition behind the above formula is as follows.

The Option Price/Stock Price is proportion of the spot stock price that an investor would be willing to

pay to buy out of the downside risk of earning a lower rate than the bond. The Excess Equity Return is

merely the re-expression of this proportion as an ordinary annuity using the standard annuity formula

FYR a2t @Ay3 FT2NJ a/ é¢ 6KSy (GKS t+ 2F (GKS FyydzGe
OnoeE 0G0, 1 1

0 x

YE QDT G0 lgeo  laea(lt igeo)®

Where solving for C = Excess Equity Return in the MCPM step 4.

5. The last step then combines the corporate debt rate with excess equity premium to provide the
MCPM estimate of the cost of equity capital.

0 600 641 0" OO QOO QD= 1g¢50 + Cod i OO QYDOI &
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Appendix 2: Entering all Parameter changes at once to populate analytical support with your own
estimates

For control and convenience it is easiest to keep all personal parameter overrides for the Parameter
support in Excel. This is because you can then copy and paste from Excel to immediately update all your
parameters without requiring any typing.

Step 1: Format is as follows: (adjacent columns) and enter the values of your parameters or link to
other cells that may be computing/receiving personal support values in Excel

Column 1: Security Name
Column 2: Field Name
Column 3: Value

Major Tip: It is most important to use precisely the same security name and field name as is used by the
FTS Real Time Trader. As a result, make use of the Copy Security Names and Copy Field Names in the
Edit menu item and first paste them into the Excel spreadsheet that you are working with. This will
ensure that all names are identical.

Step 2: Once you have a contiguous block of Security Names, Field Names and Values then mark and
copy from Excel to the windows clipboard, give focus to the Parameters window in FTS Real Time Client
and select menu item Edit, Paste and Submit Values

Now your personal parameters are immediately used.
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