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BUSINESS  VALUATION 
Part 5: The Value Bridge – Part II 

 
Introduction 
 
This is the second part of the section on the Enterprise  - Equity Value ‘Bridge’. Part I discussed non-operating 
assets and some debt and debt-equivalent items; this Part focuses on debt and equity equivalent items that 
require the use of option pricing techniques to estimate their fair value, namely convertible bonds and 
employee stock options (Appendix 1 discusses option pricing models, parts of which can be used to value 
convertible bonds – Appendix 2 gives an example of a convertible bond pricing model). 
 
Debt and Debt-Equivalents 
 
Convertible Debt 
 
Introduction 
 
A convertible bond or note is a debt instrument that can be converted at the investor’s option into shares 
of the issuing company, subject to agreed terms and conditions. On conversion, investors effectively pay 
an exercise price by surrendering the bonds in exchange for a stated number of shares for each bond 
(‘Conversion Ratio’). The value received from converting (‘Conversion Value’ or ‘Parity’ = Conversion Ratio 
x share price) should be greater than that received from any alternative strategy (i.e. the value of the bond 
if held to maturity and not converted, its ‘Investment Value’). The possibility of a ‘payoff’ means convertible 
investors will accept a lower coupon (or even a zero coupon) compared to an otherwise identical non-
convertible debt. 
 
Early Redemption 
 
Most issuers will have the right to service notice to redeem (‘Call’) the bonds early at pre-agreed dates 
and prices, usually after some time has elapsed (‘Non-Call Period”) and at a price that preserves the 
economic benefit for the holder (the Investment Value). For the investor, early redemption means the 
potential upside gain on conversion is lost and redemption proceeds may have to be reinvested at a lower 
yield.  The fair price of a callable bond will, therefore, be less than the fair price of an otherwise identical 
noncallable bond (similar coupon, maturity and risk), due to this extra risk (the difference being the value 
of the issuer’s call option). 
 
For the issuer, early redemption allows an issuer to refinance bonds at a lower cost, following a fall in 
market yields. The bonds are unlikely to be called if the call price exceeds the bond trading price 
(otherwise it would be cheaper to repurchase them on the market), unless there are clear economic 
benefits from refinancing the old bonds at that price (on an after-tax NPV basis, net of all repurchase 
costs). For a Convertible, the call provision can be conditional on certain events occurring (‘Soft Call’), 
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such as the underlying share price reaching specified levels, or unconditional (‘Hard Call’). The serving of 
a notice to call a bond should force investors to convert if the call price is less than the Conversion Value 
(‘Forced Conversion’), so that they receive a higher amount, although any accrued interest on the bond 
would be foregone on conversion. Forcing conversion allows the issuer to avoid a cash payout on 
redemption, and allows the Convertible to be seen as a form of deferred equity financing (but with less 
dilution than a straight upfront issue of shares due to the lower number of shares being issued, assuming 
share prices have risen).  
 
Valuation  
 
The fair price of a convertible bond can be viewed as its value as a straight bond without any conversion 
feature (Investment Value) plus the value of the embedded option to convert to equity, except at maturity 
the value will be either its equity value (when a high share price means the Conversion Value exceeds the 
Investment Value) or its Investment Value (the opposite at a lower share price).  
 
At any date before maturity, it may be optimal to delay conversion due to the Time Value of the conversion 
option (see Appendix 1), in which case the Convertible fair price would exceed the Conversion Value and 
would reflect the ‘Continuing Value’ of the Convertible.  When the Conversion Value is much greater than 
the Investment Value, the Convertible fair price will reflect the value of the underlying equity and its 
volatility, and the bond’s value as straight debt will be less relevant (i.e. the impact of changes in market 
yields and interest rates will be less); conversely, when the Conversion Value is less than the Investment 
Value, the Convertible fair price will equal the Investment Value (the fair price should never fall below its 
value as straight debt). 
 
The option embedded nature of a convertible means it can be valued using an option pricing model, such 
as the Binomial Model or Black-Scholes Model (see Appendix 1). A simple example is given in Appendix 
2, where a Binomial Tree is used to estimate the Convertible fair value and its debt and equity components. 
 
IFRS Accounting  
 
Under IAS 32, the issuer of a convertible bond (a ‘Compound Financial Instrument’) is required to separate 
the convertible fair value on initial recognition into a liability component (the PV of debt cashflows without 
any conversion feature - ‘host contract’) and a residual equity component (the conversion option, being 
the fair value of the convertible less the value as straight debt). If there are other embedded features, 
such as a call option or early redemption right, these must be separated out as well. Under IFRS 9, an 
investor in a convertible (a ‘hybrid’) is not required to separate the two components, and can recognize 
the convertible at fair value if certain conditions are met. 
 
In its balance sheet, the issuer must recognise the debt component at amortised cost (discussed in Part 
4) and the equity component relating to the conversion feature as equity (and not subsequently remeasure 
it), but only if it meets the definition of equity. If treated as an equity derivative, the ‘fixed-for-fixed’ 
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criterion would need to be met for equity classification, otherwise it is treated as an embedded derivative, 
and, like non-equity derivatives such as a call option, would be included as part of the liability if ‘closely’ 
related to the host contract under IFRS 9 – a call option to redeem the convertible at par or approximately 
amortised cost would be closely related. Conversion is not anticipated until it occurs, when the carrying 
amount of the debt component is transferred to equity (the consideration given by the convertible holder 
for the shares received on conversion is the present value of future cash flows on the convertible that the 
issuer is no longer required to make). Finally, convertibles will affect the diluted Earnings Per Shares as 
calculated under IAS 33. (See EY International GAAP (2025) p.3,535, p.3,540, and p.2,888 – 2,894 for 
further discussion on these issues). 
 
UK Taxation 
 
In general, the tax treatment will follow the accounting treatment. The amount recognised by the issuer as 
equity under IAS 32 and IFRS 9 has no tax effect (there is one exception – see HMRC Corporate Finance 
Manual CFM55510). If the call option is not treated as part of the host contract it will be taxed separately 
as a derivative (the straight bond component will be taxed under the Loan Relationship Rules discussed in 
Part 4, subject to the Corporate Interest Restriction rules for the deductible amortisation charge). 
 
Equity-Equivalents 
 
Employee Stock Options 
 
Valuation 
 
A company which has granted employee stock options (ESOs) that remain unexercised at the valuation date 
has created a future claim (or ‘contingent’ claim) over the equity value, triggered when the options are 
exercised (assuming exercised at a price below market price). The cost for the company of repurchasing 
stock to give as options (number of options x share price) less the proceeds received on exercise (number 
of options x exercise price), reflects the loss of value (the Treasury method assumes exercise proceeds are 
used to repurchase shares at the share price with the excess shares required to top up to the number of 
options being new diluting shares). Similarly, if options are granted after the valuation date, a further claim 
on equity will arise via a reduction in expected future cash flows to which existing equity investors are 
entitled. 
 
One approach is as follows: 
 
 Options granted before the valuation date (deduct from value)  -  The Fair Value (‘FV’) of options 

outstanding at the valuation date can be estimated using an option pricing model and deducted from 
the equity DCF value. The equity value per share should be based on outstanding shares (issued shares 
less treasury shares) and not increased to reflect dilution arising on option exercise (the effect is already 
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taken into account by reduching equity value). See Appendix 1 for a discussion about option pricing 
models. 

 
 Options granted after the valuation date (deduct from cash flows)  -  Rather that attempt to forecast 

future option grants and exercise behaviour, the FV of option grants can be based on a percentage 
applied to revenues (Damodaran (2005)) or a growth rate applied to the previous period amount (Li and 
Wong (2004)). This would then be deducted this from earnings and cash flows (despite being a non-cash 
item). Deducting from Free Cash Flows estimated cash outflows arising from the granting of options 
over the forecast period would require a forecast of DCF share prices (equity DCF value per share at 
each period), exercise prices (which could be the grant date DCF share price), option grants and exercise 
behaviour, making the  calculation tricky (see Barenbaum & Schubert (2019)). Using the BSM to measure 
the FV charge each period would need more assumptions  for the risk free rate, volatility and dividend 
yield, adding more complexity.  

 
Estimating the FV of employee stock options using an option pricing model like the Binomial Method (‘BM’) 
(or Lattice Method) or Black-Scholes Model (‘BSM’) is made complicated by the following: 
 
 The earliest date an employee can exercise the option may depend on certain ‘vesting’ conditions. 

 
 Options may not be exercised immediately on vesting, so an option model needs to estimate the 

expected term of the option based on an assumption about exercise behaviour. Options vested at the 
valuation date could be exercised immediately (if in-the-money), evenly between the valuation and 
expiry dates (on average at the mid-point), on expiry or according to some other method. 

 
 The stock price input for the valuation model needs to incorporate the option value per share, hence 

circularity is involved. This is possible by adjusting the model to allow for option value and dilution, as 
for a warrant model, to calculate an equity value per share that includes the option value (by dividing 
the combined DCF equity value + option FV by the combined shares outstanding and number of options) 
which is then used as the stock price input in the model. 

 
For example, assume a company with an equity DCF value per share of £10.00 (equity DCF £100m 
outstanding shares 10m) has 1m options granted with an average exercise price of £8.00, using a 
warrant pricing model with the inputs below produces an adjusted equity value per share of £9.09. ( 
Based on the approach in https://pages.stern.nyu.edu/~adamodar/pc/warrant.xls ). 
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IFRS Accounting 
 
Under IFRS 2, the FV of the stock option is measured at the grant date (use of the BM or BSM is permitted) 
and is not subsequently re-valued. If the employee is only entitled to the option on a date (‘vesting date’) 
after a certain period (‘vesting period’) has elapsed, during which ‘vesting conditions’ have been satisfied, 
the option FV is expensed to profit and loss over the vesting period (with a corresponding increase in equity) 
depending on the proportion of options granted expected to vest (the allocation is intended to match the 
period over which the employee services are provided). If there are no vesting conditions, the option FV is 
immediately recognised in full. 
 
Vesting conditions usually involving a minimum length of service at the company (‘Service Conditions’) but 
may also involve a condition that certain internal financial metrics are achieved (‘Non-Market Performance 
Condition’) or that the company share price reaches a stated level (‘Market Performance Condition’). If these 
conditions are not met, the options are forfeited. Only Market Performance Conditions are taken into 
account when estimating the option FV (IFRS 2 para. 19), typically using the BM, as the BSM is unlikely to 
be able to handle them. Service and Non-Market Performance Conditions are incorporated via an 
adjustment to the number of options and do not affect grant date FV (‘modified grant date’ method).  
 
An estimate of the proportion of options expected to vest (some employees may leave, for example so the 
options never vest) is made on each reporting date during the vesting period. In the first year the charge will 
be the vesting fair value  (option FV at grant date x options granted x % expected to vest) divided by the 
vesting period in years. If the expected vesting proportion is constant, the annual charge will be constant.  
If the second year expectation changes, the second year charge will differ (the first year charge is not 
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affected), so a cumulative catch up adjustment is made in that year. In the final year, an adjustment is made 
to ensure the actual number of options vesting is accounted for (see examples in EY’s Internatonal  GAAP 
2025  section 6.2.1.A, p.2589). 
 
Taxation (UK) 
 
In the UK, the granting of an option over shares would, if the qualifying conditions are met,  enable the 
company to deduct an amount for corporation tax, but only if the option is exercised and the employee 
obtains beneficial ownership of the shares. Relief is given on ‘an amount equal to the market value of the 
shares when they are acquired, less the total amount or value of any consideration given by any person in 
relation to the obtaining of the option or to the acquisition of the shares….’ [s1018 Corporation Tax Act 
2009] (although some ‘restricted’ and convertible securities have a different relief provision). ‘The relief is 
given for the accounting period in which the shares are acquired...as a deduction in calculating the profits 
of the qualifying business for corporation tax purposes….’ [s1021 Corporation Tax Act 2009] ‘The statutory 
deduction overrides the accounting treatment.’ (HMRC Business Income Manual BIM44265) For non-
qualifying shares, the deduction would be equal to the amount treated as employment income for the 
employee. 
 
The expense charged to the income statement for the fair value of employee stock option grants (allocated 
over the vesting period under IFRS 2) differs to the amount deductible for tax purposes, which will arise in 
later periods when the options are exercised (the tax deduction being the intrinsic value at the exercise 
date: share price less exercise price, as discussed above). There is a mismatch between the accounting and 
taxable profits, which requires an adjustment via deferred tax (discussed in Part 4). The tax deduction given 
after the reporting date for options granted up to that date (based on estimates) is the tax base; the carrying 
amount is nil, so the deferred tax asset equals the tax rate x tax base (see EY International GAAP 2025 
p.2491). 
 

___________________________________ 
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Appendix 1 :  Option Pricing Models 
 
Introduction 
 
An option holder has the right (without any obligation) to buy (‘Call’ Option / ‘CO’) or sell (‘Put’ Option / 
‘PO’) an asset at a certain price (‘exercise’ or ‘strike’ price) at some future specified date (‘exercise date’) 
before such a right expires (‘expiry date’). The exercise date may be at any specified time before expiry 
(‘American’ option) or on expiry (‘European’ option).  The price paid to acquire the option (‘option 
premium’) is the option’s Fair Value (‘FV’). 
 
The exercise price of an employee stock option (a CO) given or ‘granted’ by the employer would normally 
be set equal to the market price of the underlying shares at the grant date (X = Sgrant). The exercise date 
might depend on certain ‘vesting’ conditions being met, and once vested the employee (option holder) 
would hope that S exceeds X (when the CO is ‘in-the-money’ with a value equal to its ‘Intrinsic Value’ 
(IV) or Sexercise – X). If at time t1 the share price St1 is expected to increase by a later date t2, then the 
potential profit might be greater, measured in present value terms, if the option holder delayed exercising 
until that future date ( (St2 – X) / (1 +r)(t2 - t1) > St1 – X ). The extra value at t1 from delaying an exercise 
until t2 represents the ‘Time Value’ (‘tv’), which depends on the probability of S achieving St2 by t2 and 
the discount rate r. 
 
An option pricing model forecasts future asset prices at various dates until the expiry date, assuming 
some probability distribution for those prices. The dates can be continuous (‘Black-Scholes Model’ BSM) 
or discrete (‘Binomial Model’ BM or ‘Lattice Model’), and as the discrete time intervals becoming smaller 
and smaller, the discrete model should converge to the continuous model. As the option price at any date 
will be zero if ‘out-of-the-money’ (S < X for a CO) with a zero tv (no value is gained by delaying the 
exercise), these dates are ignored in the option valuation. So the probability of the option being in-the-
money at the relevant date is a key component of the model, as is the probability of a greater payoff 
being available at a future date due to the time value. 
 
One Period  
 
Binomial Model (BM) 
 
BM Methodology 
 
The BM and BSM calculate prices by discounting at the risk free rate. In the BM it is assumed that, over 
a single time step, the current price of an asset (S0) can increase by a factor ‘u’ (S1u = u.S0) or decrease 
by a factor ‘d’ (S1d = d.S0) with true probabilities of p* and 1 – p*, respectively (the sum of all probabilities 
of possible states at any time must equal 1). S0 will therefore be the expected price at the next step S1 
(probability weighted price) discounted at the risk-adjusted rate (i.e. cost of equity). In order to value the 
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option payoff using the risk-free rate, an adjustment must be made to the true probabilities to ensure the 
up and down states are ‘Certainty Equivalents’ / ‘CE’: 
 
        Expected price    x   true  probability          =            CE price   x    ‘Risk Neutral’ probability 
                   1  + risk adjusted rate                                                    1  + risk free rate 
 
S0     =           u. S0 . p* + d. S0 (1-p*)                   =                      u. S0 . p + d. S0 (1-p) 
                        1 + Rfd + risk premium                                                    1 + Rfd 
 
Where: 
p*  true probability 
p  risk neutral probability (not a real probability but an adjusted true probability)  
Rfd risk free rate (discrete rate) 
 
Taking a simple one step / two state example, assuming the exercise price is the grant date market price 
(X = S0 = 150.00), time to expiry 1 year, volatility 40.0%, the discrete risk free rate 5.13%1 and the risk 
premium 2.98% (in CAPM this would equal the geared beta x market equity risk premium), using the 
approach of Cox, Ross & Rubinstein (1979) and ignoring dividends for now, the up and down factors u = 
1.4918 (= e(40% x 1.0) ) and d = 0.6703 (=1 / u), would give up and down state asset prices and intrinsic 
values of Su1 = 223.77 and Sd1 = 100.55.  Assuming these up and down states have an equal true 
probability (p* = 0.5), we can compute the risk neutral probability as p* = 0.4637: 
 
150  =  (1.4918 x 150  x 0.5  +  0.6703 x 150 x (1 – 0.5))  =  (1.4918 x 150 x 0.4637 + 0.6703 x 150 (1 – 0.4637)                                           
                                1 + 5.13% + 2.98%                                                          1 + 5.13%  
 
150  =                        162.16                                           =                     150.68 
                                1 + 8.11%                                                             1 + 5.13%  
 
where  
 
p*     =         (1 + Rfd + u) 
                        (u – d)  
 
         =        (1 + 5.13% - 0.6703) 
                     (1.4918 – 0.6703) 
 
        = 0.4637  
 
The expected price using risk neutral probabilities (150.68) is the certainty equivalent price. 
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The up and down factors depend on how volatile the asset price is expected to be over the period to 
expiry (measured as the standard deviation of returns). The more volatile the asset returns, the greater 
the likelihood the asset price will increase above the exercise price (for a CO), increasing the option FV. 
How this volatility is incorporated in u and d depends on the method chosen (the CRR method is used 
above, but there are others such as Jarrow and Rudd (1983)). 
 
1 The relationship between the discrete rate (Rfd) and continuous rate (Rfc,) is Rfd  = ( eRfc  - 1 ) and Rfc = ln (1 + 

Rfd) where ‘e’ is the exponential function (2.71828….) and ‘ln’ the natural logarithm. For example, a 5.0% 
nominal rate continuously compounded would give an effective annual rate of 5.1271% 

 
 
 
 
 
 
 
 
 
 
BM Single Step Option Value (no dividends) 
 
The expected price using risk neutral probabilities would suggest a modest IV of 0.68 (=150.68 – 150.00), 
however this ignores the fact that the down state price would have zero IV as the call option would be 
worthless (out-of-the-money). The asset prices and IV at the up and down states using risk neutral 
probabilities are: Su1 = 223.77 (=150.00 x 1.4918), IVu1 = 73.77 (=223.77 – 150.00), Sd1 = 100.55, IVd1 = 0 
(= max {0, 100.55 – 150.00}). The down state price is ignored in the valuation, so that the option value 
is calculated as: 
 

32.54     =       IVu Pu + IVd Pd                        =        73.77 x 0.4637  +   0.00 x (1 – 0.4637) 
                                                 1 + Rfd                                              1 + 5.13% 
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Black Scholes Model (BM) 
 
BSM Methodology 
 
The well know BSM (a derivation can be found elsewhere) is the continuous time version of the BM, and 
attempts, like the BM, to estimate future probability weighted expected prices and expected positive 
payoffs. As the number of time periods in the BM increases, the option value converges to the BSM 
(discussed below). The BSM uses logarithmic returns and defines the relationship between the current 
price and exercise price in terms of ln (S0 / X), adjusting this to estimate the forward value by the risk 
free rate of return: 
 
 

                
 

 
 
      
 
      
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
BSM Single Step Option Value (no dividends) 
 
Using the example for the BM, we can value the option assuming exercising occurs after 1 year. The call 
option value is 27.0344, lower than the BM because the BSM assumes continuous compounding over 
the 1 year whereas the BM is a discrete version with one compounding: 
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To equate the BM to the BSM, the time steps in the BM need to be increased significantly, which requires 
the use of a multi-step tree. 
 
Multi-period Binomial Trees 
 
A ‘Binomial Tree’ (or ‘Lattice’) shows expected stock prices, Intrinsic Values and option values for each 
period until expiry. At the end of each stock price path (a ‘node’ – for example, the up and down state 
nodes in the above single period example), the stock price can increase or decrease at the next time 
period, so that nodes multiply geometrically (trinomial models add a third path between the up and down 
binomial states). If the option can be exercised at any date before expiry (American option), the value at 
each node will be the Intrinsic Value at that node or, if higher because of time value, the present value 
of the option at the next period (the ‘Continuing Value’): 
 

Continuing Valuet  =          p x (Option Valuet+1u) + (1 - p) x (Option Valuet+1d)
                                     1 + risk free rate (Rfd) 
 

At the final time period tn (the expiry), the option value will simply be max {0, Sn – X} i.e. the IV or zero 
as for the one period example above.  
 
For a European option, the value at any time period before expiry will be the Continuing Value, since it 
cannot be exercised until expiry. Using the same information, but assuming the 1 year period is divided 
into 6 time steps, the following tree and an option value (26.0852) is shown: 
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A European Call Option on a non-dividend paying stock will have the same value as its American 
counterpart, since it would never be optimal to exercise the latter early (this is not the case if dividends 
are paid). 
 
BM-BSM Convergence 
 
The call option value calculated above (26.0852) can be calculated using the Binomial distribution, a 
discrete probability distribution which measures the number of successes (probability ‘p’) and failures 
(probability ‘1-p’) in a sequence of independent trials. 
The call option can be valued as: 

If the IV = 0 (share price not 
above 150.0 exercise price) and 
time value is 0, the option value 
is zero. These nodes (shaded) 
are ignored in the option value 
calculation. 
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           C0   =   S0     x                A      x         undT-n                -              X          x                   A 

                                                (1+  r)T                            (1+ r)T                                  
 
 
 
 
 
Where: 
A     =                  T!         pn (1-p)T-n            =     possible combinations  x  probability of success 

                                 n! (T-n)!                                             
 
Each node can be reached via  T! / n! (T – n!) possible paths.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PV of expected stock price at each node, 
where exercising the option is optimal 
(probability weighted). 

PV of exercise price at each node 
where exercising is optimal 
(probability weighted). 

T 

Σ 
n=a 

T 

Σ  
n=a 
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The Excel function can also be used: 
 
 
 
 
 
 
 
 
 
 
 
The number of nodes can be increased to check convergence to the BSM, here up to 1000 time steps: 
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Dividends 
 
Dividends reduce the value of a call option since the option holder does not receive the cash payout, 
which is perceived to reduce equity value marginally. One method of incorporating dividends into the BM 
is by assuming they are paid at a continuous yield (q%) and adjusting downwards the risk neutral 
probability to p  =  (e (r – q) t –  d) / (u  - d). Using the 6 period example, assuming a 6.00% annual dividend 
yield (1.00% each time step), the option value reduces from 26.0852 to 22.1798  for a European option 
and 22.3702 for an American option. In the latter case, it is optimal to exercise early (the layout has been 
rotated 45 degrees for presentation purposes) 
 

European                                                        American 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

A European option cannot be 
exercised before expiry, so IV 
will be zero until the final node 

Shaded nodes are ignored, 
as there is payoff 
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The BSM incorporates a continuous dividend yield by reducing the risk free rate: 
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Appendix 2 :  Convertible Bond Pricing 
 
Building the convertible binomial tree would typically involve the following steps: 
 
1. Value the bond as a straight bond without any conversion feature (see Part 4). 

 
2. For each coupon payment period until maturity, forecast share prices using techniques described in 

Appendix 1 (applying up and down factors to the prior node ex-dividend share price) and deduct any 
dividend assumed (this could be a yield %) to arrive at the ex-dividend share price (the yield can 
alternatively be deducted in the risk neutral probability calculation). This gives the Conversion Value 
(ex. div.share price x Conversion Ratio).  

 
3. At the last node (maturity date), calculate the Investment Value (the redemption amount plus final 

coupon). At the previous node discount this back at the risk adjusted rate and add the coupon to 
determine the prior period Investment Value. Carry on backwards until time 0. 

 
4. At the last node, the Convertible fair price will be the greater of the Conversion Value (when conversion 

is certain and the bond would be priced as 100% equity) and the Investment Value (when the bond is 
priced as 100% debt). 

 
5. At the penultimate node, the convertible price will be the greater of the Conversion Value, the 

Investment Value and the present value of the Convertible fair price if conversion occurred at some 
future date (the ‘Continuing Value’, ‘V’ or ‘Rollback’ value). V is the present value of the risk-neutral 
probability weighted convertible fair price (‘C’) at the next period: 

 
                    Continuing Value Vt       =        p . Ct+1u    +      (1- p).  Ct+1d       +   coupon 
                                                                                 1 + r 

 
where t+1u, t+1d up and down states at next node after node t 
 p risk-neutral probability  
 r discount rate 

 
The same calculation is then carried out at the previous node and all others, going backwards. 

 
There are two other factors to consider 
 
 As discussed in the main text, issuers will usually require the right to call the bonds. If the convertible 

fair price or trading  price (if quoted) rises above the call price (as yields fall), the bonds could be 
redeemed (‘hard call’) and refinanced at a lower coupon at less cost that buying them back in the 
market. In practice, issuers may call the bonds to force bond investors to convert if this is the best action 
to take (compared to doing nothing or having the bonds redeemed). 
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The convertible fair price should reflect the higher of the Conversion Value and the lower of the 
Continuing Value (if not converted or called) and Call Price (a call is only likely if the Call Price is less 
than the Continuing Value): 
 

Convertible fair price   =    MAX ( Conversion Value, MIN {Continuing Value*, Call Price*} ) 
 

* plus Coupon 
 
A notice to call the bonds should force the investor to convert and receive the higher cash payout.  

 
 As the Convertible is a hybrid instrument whose value reflects the underlying investment value (which 

acts as a floor) and equity value (with upside potential), its fair price could be calculated with suitable 
discount rates that reflect these two components. As in the option pricing model,  the equity component 
can be discounted at the risk free rate; the discount rate for the debt portion should reflect the issuer’s 
credit risk and would therefore be the risk free rate plus a credit risk premium. Two approaches that 
have been suggested in the past are as follows: 

 
o Discount the next period probability weighted equity and debt components at the risk free and risk 

adjusted rates, respectively (this requires working backwards from the final node, when the bond 
will be priced 100% debt or equity, and discounting back using these rates to arrive at the equity 
and debt values at the prior node etc): 

 
       Vt       =   p . Et+1u) + (1-p).  Et+1d    +     p. Dt+1u  + (1 - p)  Dt+1d 

                                    1 + r                                    1 + r + CRP 
 
           Where: 

      t+1u, t+1d up and down states at next node after node t 
 p risk-neutral probability  
 r risk free rate 
 CRP credit risk premium 

(Tsiveriotis and Fernandes (1998) and Hull (2003)) 
 

o Discount the next period probability weighted convertible fair value (equity and debt) at a blended 
rate that varies as the equity and debt components change, respectively: 

 
Blended rate    =     r. w  +  (r + CRP)(1 – w)   

 
 Where: 

r   risk free rate 
 

CRP   Credit Risk Premium 
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w    a measure of the equity component embedded in the next period convertible fair price, which 
can be estimated using the convertible’s ‘delta’ or the probability of conversion: 

 
                       [1]  Delta                                   =             Convertible Priceu   -   Convertible Priced 
                                                                 Conversion Valueu    -   Conversion Valued 
 

(Woodson (2002), Philips (1997)) 
 

                     [2]   Prob. of conversion     =                 Pu . p   +    P . (1 - p) 
 

Pu, Pd     probability of conversion at next period up and down states 
p            risk neutral probability 

(Goldman Sachs (1994)) 
 

This simplified example illustrates pricing a convertible using the blended rate approach based on the 
probability of conversion discussed above.  Assume the following: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 2.00% p.a. coupon paying bond, 
maturing in 6 years at 129.318% of 
face value, is issued at Є115 with 
an option to convert into 5 shares 
at any year end at a Є20.00 
Conversion Price (39.74% premium 
to the Є14.31 share price on issue). 
The issuer has the right to redeem 
the bond early (call)  at amortised 
cost from year 4. The yield for a 
similar bond without any 
conversion feature is 6.184% 
(effective rate), giving a PV of Є100 
for the straight bond less 4.15 for 
call option =  95.85 + 19.15 for the 
conversion option (volatility is 
40.0%). 
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The first step is to 
calculate the straight 
bond value 
(Investment Value), 
assuming no 
conversion. As the 
valuation date is the 
bond issue date, 
accrued interest is 
zero: 
 
Now the tree: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The share price at each node of the 
tree is the ex-div price at the 
previous node adjusted up or down 
by the u and d factors. The dividend 
is calculated as a % yield of the price 
(which is assumed to be the cum-div 
price, from which the divided is 
deducted to get the ex-div price). The 
alternative would be to adjust the 
risk neutral probability 
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At maturity (t6), convertible 
holders will convert at level 3 
and above, as the Conversion 
Value (ConvV) is greater than the 
Redemption Amount (RA). At 
year 5 (E nodes), the issuer can 
call (paying 125.67) but would 
only do so if this was less than 
the convertible fair value 
(without a call), being the 
maximum of the ConvV, 
Investment Value ((V) and 
Continuing Value (ContV)  (with 
time value). At 1E and 2E, the 
investor would convert anyway 
(ConvV > ContV > RA). At 3E, the 
investor receives more from the 
call if made (ContV > RA > 
ConvV) but at 2D they receive 
more from converting compared 
to the call (Cont V > ConvV > RA), 
so a call would force them to 
convert, 

Continued on next page 

The call option and 
conversion option 
have been netted off 
(15.0). Ignoring the 
call, the option is 
19.15. 
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Workings for node 1C 
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