
  

© EQUITY RESEARCH BY SHANE CARBERRY & DAVID HANNAFIN, 2018 0 

  

 

 

  

Celgene 
Corporation 
Valuation 
Security Analysis & Valuation 

Recommendation: BUY 

 
• Using APV we calculated an Equity 

value of $99.973 billion compared 

with a market cap $66.4 billion. 

•  We used a 3-stage process to come up 

with our valuation: 

o Current drug portfolio - $72.635 bn 

o Pipeline - $16.885 bn  

o R&D Dept - $10.453 bn 

• Combining the above, we believe the 

company is undervalued by 50.56%. 

 

29/04/18 

Celgene [CELG] 
 

As of 29/04/2018 

Latest Price 91.18 

52week High 147.17 

52week Low 84.25 

P/E 17.38 

EPS (Trailing 12M) 5.99 

Dividend Yield - 

Market Cap 66.4 Billion 

Exchange  NASDAQ 

 

 

Authors’ contact details 

 

Shane Carberry 

+353851018095 

shane.carberry@ucdconnect.ie 

 

David Hannafin 

+353872879480 

david.hannafin@ucdconnect.ie 
 

 

h 

See Important Disclaimer on page 39 of document before reading further. 

mailto:shane.carberry@ucdconnect.ie
mailto:david.hannafin@ucdconnect.ie


  

© EQUITY RESEARCH BY SHANE CARBERRY & DAVID HANNAFIN, 2018 1 

 

Table of Contents 

 

Celgene Overview ...................................................................................................................... 2 

Celgene’s Growth Drivers ......................................................................................................... 3 

Patent Cliff ............................................................................................................................. 3 

Current Portfolio of Drugs ......................................................................................................... 5 

Method for Valuation ............................................................................................................. 5 

Revenues - Each Individual Drug .......................................................................................... 6 

Valuation of Current Portfolio of Drugs .............................................................................. 10 

Product Pipeline ....................................................................................................................... 15 

1. Phases I, II & III Valuation ........................................................................................... 16 

2. R&D Department Value ............................................................................................... 18 

Total Valuation & Conclusion ................................................................................................. 21 

Other Analyst Recommendations ............................................................................................ 22 

Appendix – Key Assumptions ................................................................................................. 23 

Adjusted Present Value (APV) ............................................................................................ 23 

Risk-Free Rate (Rf) .............................................................................................................. 24 

Market Risk Premium .......................................................................................................... 24 

Beta ...................................................................................................................................... 25 

Tax ....................................................................................................................................... 25 

Appendix – Spreadsheets ......................................................................................................... 27 

Bibliography ............................................................................................................................ 36 

Important Disclaimer ............................................................................................................... 39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

© EQUITY RESEARCH BY SHANE CARBERRY & DAVID HANNAFIN, 2018 2 

 

Celgene Overview  
 

 Celgene is a major US based global biopharmaceutical corporation which primarily 

focuses on the discovery, development, and commercialization of therapies designed for the 

treatment of cancer and other sever, immune, inflammatory conditions (Celgene.com, 2018). 

Currently its main products target the likes of; 

• Multiple Myeloma (bone marrow cancer) 

• MDS (Myelodysplastic syndrome) 

• Psoriatic arthritis 

 They will further diversify this product range with their expansive diverse pipeline. 

The company plan on expanding its portfolio through successful pipeline candidates as well 

as through collaborations and acquisitions. 

 Although Celgene is a worldwide company, the majority ~60%~ of their revenues 

come from the US. The majority of their other revenues come from Europe, although the 

company has operations all over the world. 

 The company’s two largest customers are CVS and McKesson which represent more 

than 10% of sales each (D&B Hoovers, 2018). 
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Celgene’s Growth Drivers 
 

 Growth in a biotechnology company revolves around patents. In a sense, it is 

extremely simplistic as you are accounting for your current portfolio of patents and that of 

future potential patents. If you have a patent on a useful drug, you may virtually take control 

of that specific market in which the drug is operating until patent expiry. The patent 

guarantees you will not face any direct competition as nobody will be able to produce the 

exact same drug as you until the expiration, allowing you to make large sales over this 

period. However, upon expiration of a patent, a company will face a lot of competition from 

cheaper generic drugs and ultimately stand not to make the gains they had previously been 

making; a phenomenon called the patent cliff.  

 The second main growth driver is the product pipeline. Aside from producing drugs 

that have already been approved, Celgene also directs vast resources into the creation of new 

drugs through R&D expenditure. Celgene disclose drugs they currently have in the pipeline 

and what phase each of them are in, giving us an indication of their approval proximity by the 

FDA which we will discuss further in our valuation of drugs awaiting FDA approval and 

drugs at other phases of development. 

 

Patent Cliff 
 

 The patent cliff occurs when a current company patent expires, allowing other 

companies to make generic forms of the previously patented drug. Since the 1990s this has 

become a major issue as the speed at which generics can take control of the market with their 

cheaper versions of the same drug has accelerated greatly (Aitken et al., 2013). According to 

Glazier, Fezza and Reynolds (2016), upon the loss of exclusivity, brand unit sales (on 

average) will dip by 16% within the space of one year. After a patent expires, generics swoop 

in and acquire (on average) between 80%-90% of total drug sales (Marketrealist.com, 2016) 
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(Renoe, 2017). Although literature and past studies do not give a specific timeframe over 

which this loss of market share occurs, from our own independent research it seems as 

though it takes approximately 5 years. For the purposes of the report, we assume that it takes 

5 years after the loss of a patent before 80-90% of those drugs sales are depleted. The reason 

we such a dramatic lose in sales is because on average the cost of the generic drug will be 80-

85% lower than the cost of the patented drug (Renoe, 2017). In 2017, generics account for 

83% of the entire drug volume in the US. This is illustrated in figure 1 which displays the  

decline in volume of branded drug sales as well as the increasing number of generics. We 

anticipate this margin increasing slightly more to 85% for generic drugs and we foresee the 

margin stabilizing at this point .  

 

Figure 1 – US-branded units vs US Generic units – Source - Bloomberg 
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Current Portfolio of Drugs 
 

Method for Valuation  
 

 For the purposes of valuing Celgene’s current portfolio of drugs, we refer to the above 

information to value the drugs after patent expiration. We employ a 16% loss for year 1 and 

then we are predicting an 85% loss (an average of the loss of 80-90% expected by consensus) 

in sales by the end of 5 years which is line with the aforementioned margin of generics we 

predicted above using figure 1. It must be noted that this is an average and some drugs may 

fair better and some worse and could potentially vary the forecast, however this is our best 

estimate given the information we are privy too. We can calculate the figure one year after 

the patent ends and five years after using these figures, and we linearly interpolated the 

figures in between these two figures to get the middle period (years 2, 3 and 4 after the patent 

expires). We will then keep a constant figure after year 5 as foresee Celgene keeping some 

small market share with each drug.  

So for example if the patent expires in 2018, we forecast as follows; 

2018 𝑠𝑎𝑙𝑒𝑠 =  2017 𝑠𝑎𝑙𝑒𝑠 + (2017 𝑠𝑎𝑙𝑒𝑠 ∗  −16%) 

2022 𝑠𝑎𝑙𝑒𝑠 = 2017 𝑠𝑎𝑙𝑒𝑠 + (2017 𝑠𝑎𝑙𝑒𝑠 ∗  −85%) 

 Then, we simply interpolate 2019, 2020 and 2021 using the forecasted 2018 and 2022 

figures (note: this was the pattern for most of the drug forecasting however some drugs 

followed a slightly different individualised forecast if we felt this pattern would not apply, so 

please read ‘Reveneus – Each individual Drug’ to get a more in depth breakdown of each 

drug individually).  Because Celgene breakdown their geographical location of each of their 

products into two sections, US sales and International Sales, we were able to account for the 

fact that sometimes patents expired at differed times in the US and EU. For the purpose of the 

different patent expiration years, we assumed that ALL international sales would follow the 

EU patent year. This is a valid assumption as most of the companies non US sales come from 
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Europe, so we believe using the EU patent expiration to forecast the international sales was 

the most valid assumption to make given the information we are privy to. 

  

Revenues - Each Individual Drug1  
  

 Revlimid – This is Celgene’s star drug and last year accounted for 63% of their total 

sales revenue. It is an oral immunomodulatory drug used  to treated patients with Multiple 

myeloma (MM).  Thanks to the likes Revlimid, patients with MM are living longer than ever 

before. Sales of Revlimid have grown and grown ever since the drugs has hit the market. We 

believe there are three main factors behind this; 1) The quality of the drug and its popularity 

increasing as more learn about the use of Revlimid. 2) According to Fonseca et al., (2017) the 

percentage of MM patients using novel therapy continuously increased from 8.7% in 2000 

to 61.3% in 2014, along with 3) the fact the patients are now leaving longer. According to 

the SEER, In the last 2 years the average life expectancy has gone from 4 years to 5.5. years 

(Petersen, 2017). These three reasons are the main driver behind the revenue growth. We 

used these factors in order to help us predict revenue growth for the drug. We used US data to 

come up with the following set of stats in order to forecast revenues for Revlimid 

 

US DATA Figures Source 

Revenues 2017 $5420million Bloomberg/10K 

What Revlimid Sells for $241760 per year Fiercepharma.com 

Patients Supplied in 2017 22444 people (5420million/241760) 

Patients Diagnosed Per Year 30000 Medicalxpress.com 

Patients average live span 5.5 years Myelomacrowd.org 

                                                 
1 All Information regarding, the function of the drugs, patent expiration dates & competitors has come from 

Celgene’s latest 10K report AND all information regarding side effects/ pros and cons of drugs, from 

iodine.com 
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Market size 2017 165000 (30000*5.5) 

Market Share 13.60% (22444/165000) 

Expected new cases 2018 30770 Cancer.org 

Expected Deaths 2018 12770 Cancer.org 

New Patients Revlimid will 

supply in 2018 

2448 (30770*13.6% + 

12770*13.6%) 

Total Patients Revlimid will 

supply in 2018 

24892 (22444+2448) 

2018 US Revenues  $6018million (24892*$241760) 

 

 Two important assumptions were made in order to get to that 2018 US Revenue 

figure. It assumes that the price of the drug will remain the same and that the market share 

which Revlimid have will also remain the same. Using this 2018 revenue meant that we 

estimate sales increasing by 10.91% between 2017 and 2018. Considering the fact that the 

CAGR (15-17) was 18.8% our predication seems reasonable. We used the ‘New Patients 

Revlimid will supply in 2018’ from the above table to predict growth going forward in both 

US and international markets. We basically said that this figure will be indicative of many 

new patients they will supply in 2019 and so on. So we kept adding 2448 to last year’s 

patients and multiplying it out just as we did in the table above to get the forecasted figures. 

Management say they expect the drug to reach revenues of $15 billion by 2020, however our 

assumptions lead us to believe it will not be till 2023 before they hit their peak revenues of 

$13.5 billion which is below managements bullish prediction. We believe this difference 

opinion stems from management expecting to gain a larger market which we don’t anticipate 

due to excess competition from biosimilars. We think it is more logical to estimate Revlimid 

sustaining its stable market share given this increased amount of competition. We feel that is 
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unlikely that Revlimid will lose any market given that fact that it has been on the market 

since 2004 and historically sustained a stable market share. When its patent expires in 2027 

in the US and 2024 in Europe, we expect the drug to slightly deviate from our normal patent 

cliff assumptions. We believe the patent cliff fall will be greater with this drug as generics 

and biosimilars eat away its market share. We believe that because of the massive revenues 

the drug has generated there will be even greater generic competition than normal and hence 

we believe that revenues could drop by as much as 95% as opposed to 85%, our normal 

assumption. 

Pomalyst/Imnovid – The former name being the drugs US marketed brand name 

while the latter is the European brand name. This drug is used to treat MM patients who have 

previously undergone at least 2 other treatments (including a proteasome inhibitor and 

lenalidomide) and who’s condition has either not improved or worsened from using these 

other therapies. It is estimated that MM will grow by about 60% by 2021 (Gibney, 2017) and 

we used this synopsis to forecast Pomalyst/Imnovid going forward. We believe that the drug 

will increase sales in line with MM growth and hence predict sales in 2021 to be 60% higher 

than 2017 sales. Interoperating 2018-2020 using a CAGR 12.47% to get us to that 2021 

figure. That seems like a high growth rate however it is actually a lower growth rate than 

what it has been growing at between 15-17 having a CAGR of 28%. We think that due to the 

increased competition the likes of Takeda with their drug Velcade and Amgen with their drug 

Kyprolis, the rate at which Pomalyst/Imnovid will slow, hence why we believe our 

predication to be reasonable. We believe that that the 2021 revenue figure will remain stable 

until patent expiration. With its US patent expiring in 2025 and European in 2023, we expect 

it to follow our normal patent cliff assumption guidelines.  

Otezla – This drug has exploded onto the scene since its introduced in 2014. It is a 

tablet which is used to treat Psoriatic arthritis. Otezla’s main competitor is Stelara produced 
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by Johnson and Johnson. Otezla is a tablet taken twice daily as opposed to Stelara which is an 

injection which taken about once a month depending on the stage of your cycle (Carter, 

2017). We believe given the convenience of Otezla, it will have the ability to knock Stelara 

off its shelf. We believe that Otezla is going to steal half of the market which seems to be 

way the drug has been trending since it hit the market in 2014. Last year Johnson and 

Johnson sold $4 billion worth of Stelara, $2.8 billion in the US and $1.2 billion in Europe. 

Given the aforementioned assumption that it takes approx. 7 years for a drug to reach peak 

sales, we believe that by 2020 revenues for Otezla will grow by nearly 64% to $2 Billion 

which comes from the assumption that Otezla will steal half of Stelara sales which is $2 

Billion. This may seem like an extreme growth pattern but given the convenience of the drug 

at its CAGR of 64.61% between 2015-2017, we believe it is a justified assumption. We 

anticipate sales staying stable after 2020 until the drug falls off the patent cliff in 2024 in the 

US and 2028 in Europe.  

Abraxane – This is a solvent-free chemotherapy product. The drug has seen stable 

growth over the past 3 years, with a CAGR (15-17) of 1.28%. We foresaw no reason as to 

why it would not continue to grow at this rate. We believe that this trend will continue until 

the loss of expiration of the US patent in 2026 and European in 2022. 

Other Products – This consists of drugs such as Idhifa, Vidaza and Thalomid. They 

combined only account for less than 7% of total revenue. We averaged the patent expiration 

dates and noticed that the US other products had already fallen villan to the patent cliff in 

2011 and hence why the revenues are already so low. For that reason we decided to keep the 

2017 figure going forward. For the European other products patent expiration is 2019, and so 

we simply calculated 2018 using a CAGR (15-17) of 4.41% and then let the products fall off 

the patent cliff in 2019 following our normal guidelines. 
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    Other Revenues – These other revenues consist of royalty revenues which only 

accounted for 0.07% of total sales. These revenues have been fairly constant over the years. 

We decided to simply use an average of the last three years to predict 2018 and use the same 

figure for the duration of the forecast period due to the lack of information. We believe this is 

the most accurate forecast we can produce given the information we are privy too.  

 

Valuation of Current Portfolio of Drugs 
 

 Historically Celgene have been doing better than the industry and their competitors 

(Amgen, Biogen and Gilead) in terms of year on year growth which is illustrated in figure 

2.5. Although this information had no bearing on our projections, it perhaps backs up why 

expect continued growth going forward until the patent cliff gets the better of the current drug 

portfolio. The above information was used to forecast sales revenues. Figure 2 is an 

illustrated version of the forecast revenues for the current portfolio of drugs ONLY. 

 

 

Figure 2 – Forecasted Revenues for the Current Drug Portfolio 
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Figure 2.5 – Historical Year on Year Revenue - source:Bloomberg 

 

Cost of Goods Sold 

 After calculating these revenues, we made a few other assumptions to complete our 

DCF. Since biotech companies tend not to have much fluctuation in their margins, we were 

able to keep most margins constant (Basu et al., 2008). We noticed that COGS (cost of goods 

sold) consistently grew at the same rate as revenue. There was a high correlation between 

revenue and COGS over the last 7 years and we saw no reason for this to change so we used 

the changing revenue figure to predict COGS.  

 

Selling General & Administrative Expenses 

 As Basu et al., (2008) outlined, SG&A tend to remain as a constant percentage of 

revenue and there has been a 0.97 correlation between the two variables over the past 7 years. 

We envisage no change in this pattern in the near future and so forecast SG&A in line with 

sales. 
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Research & Development  

 Figure 3 shows Celgene’s R&D expenditure compared with their main biotech 

competitors. You can (orange line) that as off 2017 became the industry leader in R&D 

spending. The have been consistently growing their R&D even as the rest of the industry 

drops their R&D expenses. We expect the R&D department to continue to grow unlike the 

rest of the industry. EvaluatePharma (2017) predicted that Celgene’s R&D department would 

grow at a rate of about 2.9% which is in line with what we were thinking. Given the 

reliability, historical accuracy of the source as well as the lack of information we are privy 

too we believed this would be the best measure of R&D expense and so we forecasted their 

R&D expense growing by 2.9% based on this information. 

 

Figure 3 - R&D Expenses - source:Bloomberg 

Depreciation & Amortization 

 We noticed that Depreciation and Amortization had been a constant ratio of current 

assets. We had forecasted Current assets which can be seen in the working capital section and 

decided to use the average ratio over the last 6 years that Depreciation and Amortization to 

Current assets had going forward. Again going back to Basu et al., (2008), we feel as though 
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this is reasonable as emphasis must be geared towards revenue forecasts for the purpose of 

the Biotech industry.  

 

Capital Expenditures 

 Capital Expenditure had been a fairly constant ratio of Depreciation and Amortization 

so we decided to keep this trend going forward, using our forecasted Depreciation and 

Amortization to predict Capital Expenditures. 

 

Working Capital 

 To forecast increase in net working capital, we examined the historical ratio of both 

current assets to sales and current liabilities to sales. We noticed that these ratios remained 

relatively stable so we got the average ratio for both current assets to sales and current 

liabilities to sales over the last 8 years and used that ratio to predict future current assets and 

current liabilities. Subtracting the forecasted current assets and current liabilities figures 

allowed us to get the change in net working capital figures going forward. 

 

Terminal Growth Rate 

 We predicted a terminal value halfway between predicted US GDP and predicated 

inflation which led us to our 2.47% figure. We extracted predicted inflation using 

statista.com (2018) and predicted US GDP using OECD data on knoema.com (2018). Due of 

the fact that the last of our patents expires in 2034, the last year of negative growth will be 

2038. We expect that Celgene will keep a small percentage of each the market but have lost 

85% of sales to generics as well as other competitors (as aforementioned in our earlier 

assumptions). If it was purely to stabilise, we would be utilising a terminal growth matching 

that of predicted inflation. However, given Celgene’s past dominance we expect it may grow 
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that market share very marginally and hence we predict a terminal growth rate which is 

slightly greater than predicted inflation. 

 

Valuation using APV  

 Our assumptions used for the risk-free rate, market premium, beta and tax are all 

outlined in the appendix. We employed APV (adjusted present value) to discount our cash 

flows and that assumptions made to allows APV’s usage are also outlined in the appendix.  

Based on the same, we derived an Equity value for the current drug portfolio of $72.635 bn 

as illustrated in table 1. 

 

Table 1 – Equity value (EV)  of Current Drug Portfolio using APV 
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Product Pipeline 
  

 Our pipeline valuation provides estimated valuations for drugs at each of phases I, II 

and III of development.  

 Revenues for each of the above are forecasted into the future and discounted back to 

the present using a cost of equity of 9.55%. We then applied an estimated future EBIT 

margin of 71.81% (an average of the expected EBIT margin (excluding R&D) over the next 

five years) before introducing the previously outlined tax rate of 18% giving what we believe 

to be a fair estimate of the present value of future cash flows. 

 The following probabilities of reaching the market have been applied to the number of 

drugs at each respective stage of development: 

 

 

Figure 4 – Probability of Success per Phase – source: Biotechnology Innovation Organisation, 2015 
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1. Phases I, II & III Valuation 
 

 The average time spent between phase III, regulatory approval and reaching the 

market is 46.7 months (TUFTS, 2014) and the probability of progressing beyond the final 

stage of development is 49.6% (Biotechnology Innovation Organisation, 2015), both of 

which have been incorporated into our cash flow projections for each of the following drugs 

(see appendix).  Celgene currently has 41 different drugs (some drugs cover more than one 

indication) in phases I, II and III of development. Due to the difficulty of breaking out 

potential cash flows for each drug due to the lack of availability of specific revenue 

information, we derived an average revenue per drug figure of $460m per annum based on 

the amount of drugs that were contained in the company’s current portfolio in a given year. 

 
 

Table 2- Average Revenue Per Drug Calculation Table  

 From there, we calculated terminal revenues using a growing perpetuity formula 

incorporating cost of equity @ 9.55% and a terminal growth rate of 2.47%. The resultant 

revenues were subsequently adjusted for the probability of the drugs reaching the market 

from each respective phase and discounted appropriately based on the average time taken 

before the drug would be available for sale. Finally, we applied operating costs and taxation 

to derive a final estimate of the present value of the products in phase I, II & III of 

development. 



  

© EQUITY RESEARCH BY SHANE CARBERRY & DAVID HANNAFIN, 2018 17 

 

 

Table 3 – Forecast Revenues for phase 3 products 

 

 

Table 4 – PV of potential Phase 2 Revenues  

 

Table 5 – PV of potential Phase 1 Revenues  
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 Combining the effective present value of revenues from both drugs at the FDA stage 

and and those at each of phases I, II & III we derived an estimate for the PV of Celgene’s 

product pipeline of $16.885 bn, as shown below: 

 
Table 6 – Estimated PV of product pipeline 

2. R&D Department Value 
 

 Investment in R&D is essential to allow the company to develop new patents from 

which it can derive future cash flows beyond those in its currently portfolio and pipeline.  

 We determined how many drugs have been FDA-approved since 1998 and 

subsequently divided this figure by the total R&D expenditure between 1998-17, giving us a 

λ (lambda) of 0.00023286, as shown in the following table: 

 

Table 7 – Lambda calculation 
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 λ represents the amount of drugs approved per dollar invested in R&D. We then 

multiplied this figure by forecasted R&D expenditure for the next 10 years (forecasted R&D 

outlined in the Valuation of Current Portfolio of Drugs). Furthermore, we employed a 

Poisson probability density function to determine the likelihood of having 0-6 drugs FDA-

approved in a given year based on R&D expenditure (probabilities for each year summed to 1 

at P(6)) and were calculated by applying the formula in figure 10. We employed the Poisson 

PDF as the probability of an FDA approval is completely independent of past approvals and 

the Poisson PDF assumes the occurrence of one event does not affect the probability that a 

second event will occur, i.e. approval of more drugs. 

 

 

Figure 10  

 

Table 8 – Poisson Probabilities 

 Next, we calculated the ‘present’ value at t0 of the following patents upon FDA 

approval for the following drugs in Celgene’s current portfolio using both realised and 

projected figures (see appendix for breakdown. t0 is relative to each drug and the year of 

approval): 

•         Revlimid •         Abraxane 

•         Otezla •         Vidaza 

•         Pomalyst •         Thalomid 
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Table 9 - Patent value at t0 

 

 From the above, we extracted the mean PV at T0 to which we multiplied λ*R&D 

figures for each of the year 2018-2027. We then subtracted R&D expenditure at each year 

and then applied tax at 18% before discounting the resultant cash flows using our calculated 

cost of equity, giving us an estimated PV of the R&D department of $10.453 bn. 

 

Table 10 – Estimated PV of R&D Department  
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Total Valuation & Conclusion 
 

 Combining the EV based on Celgene’s current drug portfolio, estimated present value 

of their drug pipeline and the value of their R&D department, we calculate the PV of Celgene 

to be $99.973 billion. This implies based on our calculations that Celgene is undervalued to 

the tune of $33.573 billion or 50.56% and, as such, we recommend a buy on the stock.  

 

 We believe that the undervaluation and the market has this drug incorrectly priced for 

the following reasons;  

1) To us, it would seem like the market is expecting flat sales of Revlimid because 

holding sales constant for Revlimid would bring us much closer to what the market is 

estimating the company to be worth. We however feel like that is an incorrect 

assumption and we clearly outlined above why we believe that this drug will continue 

to be a top performer for the company.   

2) Excluding the pipeline, and R&D department would give us a hold, essentially 

begging the question, is the market only accounting for the current drug portfolio? 

You would expect this to be untrue, however given our strong BUY valuation we 

believe it is possible that the market but little or no value on the pipeline and R&D 

department and has only invested its time into researching the current drug portfolio 

of Celgene. 

3) However, the most likely scenario in our opinion is that the market has marginally 

under estimated all three of our valuation sectors. There current portfolio is strong and 

has many patents not expiring for multiple years yet, leaving more time for growth. 

The company has a strong pipeline and is the industry leader in R&D expenses so we 

expect the future to be extremely bright for Celgene. 
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Other Analyst Recommendations 
 

We sought other analysts’ recommendations on the stock in order to give the reader a 

more complete overview of what the general consensus is on Celgene. It is extremely 

important to note that this had no bearing or influence on our valuation - it is supplementary 

for the reader. Information on Bloomberg shows that out of analysts covering Celgene, 

43.8% recommend a hold, 53.1% state buy and 3.1% recommend a sell. This is illustrated in 

figure 10.  

 

 
Figure 10 - Analyst Predictions - source:Bloomberg 
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Appendix – Key Assumptions 
 

 

Adjusted Present Value (APV) 
 

 In valuing the biotech industry, we used the Adjusted Present Value (APV) rather 

than the weighted average cost of capital (WACC). The logic behind this was the fact the 

company did not have a constant debt to equity ratio which is indicative of the Biotech 

industry as a whole. We noticed that total debt had remained relatively constant in recent 

times, which is indicative of the Biotech industry. This is illustrated in figure 11 sourced from 

Bloomberg which shows debt levels of Celgene. You can see that, over the last number of 

quarters, debt levels have been somewhat stable and foresee this stability continuing. For 

these two reasons, we believed using APV was a better method and hence assumed a constant 

amount of outstanding debt in the industry.  

 

Figure 11 - Total Debt - source:Bloomberg 

 

 

In using APV several formulae are needed. First is that of the Cost of Equity: 

 

𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦 = 𝑅𝑓 + 𝛽(𝑅𝑚 − 𝑅𝑓) 
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From the above, we calculated a cost of equity of 9.55%. Using this cost of equity we 

acquired to the ‘present value’ (will be referred to as ‘PV’) of the free cash flows and PV of 

the terminal value as shown in the formula below; 

 

∑
𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠

(1 + 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦)𝑡 
+

𝑇𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑉𝑎𝑙𝑢𝑒

(1 + 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦)𝑛
 

 

This gave us the PV (all equity) figure of $73580 million. The next step was to calculate the 

PV of the debt tax shield. This involved calculating the tax shield by: 

 

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑜𝑛 𝑑𝑒𝑏𝑡 ×  𝑇𝑎𝑥 𝑅𝑎𝑡𝑒) 

 

We then derived the present by simply dividing the tax shield by the risk-free rate. This gave 

us a figure of $2851 million. That meant we had all the factors to calculate our APV which is 

calculated by: 

 

𝐴𝑃𝑉 = 𝑃𝑉(𝐴𝑙𝑙 𝑒𝑞𝑢𝑖𝑡𝑦 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤𝑠) + 𝑃𝑉(𝐷𝑒𝑏𝑡 𝑡𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) + 𝑁𝑒𝑡 𝐷𝑒𝑏𝑡 

 

 

Risk-Free Rate (Rf) 
 

 Seeing as Celgene has its headquarters based in the United States we decided to use a 

10-year US treasury to get our Rf. The current (as of 24/4/18) 10 year US treasury is just 

around 3%. Subtracting a historical risk premium (Risk of the US treasury defaulting) of 1% 

gave us a Rf of 2%. 

 

Market Risk Premium 
 

 JP Morgan produced a report on ‘The Quest for Market Risk Premium’ (2008) in 

which they used nearly 100 years of data. They calculate an arithmetic historical risk 

premium of 6.9% which we will use for the purpose of this report (Zenner et al., 2008). 
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Beta  
 

 We calculated a 60-month rolling beta figure by regressing Celgene’s total excess 

returns against the Fama French factor, Rm-Rf (excess returns), and the result is illustrated in 

figure 12. The Beta figure had been trending upwards until roughly 6 months ago. This made 

it slightly more difficult to forecast a figure. We decided the most accurate forecast would be 

to take an average across the graph, however we left out the data which was below the 10th 

Percentile line. We feel as no there is no chance that the beta will drop to values lower than 

10th Percentile line. Taking an average of everything above that line, essentially averaging the 

rolling figure between, September 2013 – March 2018, gave us Beta of 1.3042. As a rule of 

APV we must unlever this beta and hence we use an unlevered beta of 1.0941 for the purpose 

of our cost of equity discount rate. 

 

Figure 12 – 60 month Rolling Beta 

Tax 
 

 The US congress along with support from president Donald Trump, have decided to 

dramatically decrease corporate tax rates in the United States from 35% to as low as 21% 

(taxsummaries.pwc.com, 2017). This new corporate tax figure came into action on the 

31/12/2017 and so will have an impact on our forecasted figures. Celgene claimed that they 
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expect their effective tax to be stable between 18% for 2018 and the foreseeable future so we 

used this 18% figure for the purpose of our entire forecast period.  
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Appendix – Spreadsheets 
 

 
 

 
Table 13 – Predict Revenues; Current Drug Portfolio 
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Table 14 – Predict Revenues; Current Drug Portfolio 
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Table 15 – Predict Revenues; Current Drug Portfolio 
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Table 16 - DCF; Current Drug Portfolio
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Table 17 - DCF; Current Drug Portfolio 
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Table 18 - DCF; Current Drug Portfolio 
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 Table 19 - PV of Patents for Product Pipeline (i) 
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Table 20 - PV of Patents for Product Pipeline (ii) 
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 Table 21 - PV of Patents for Product Pipeline (iii) 
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Important Disclaimer  
 

Please read this document before reading this report.  

This report has been written by MBA students at University College Dublin’s Smurfit 
School of Business in partial fulfillment of their course requirements. The report is 
a student and not a professional report. It is intended solely to serve as an 
example of student work at the Smurfit School of Business. It is not intended as 
investment advice. It is based on publicly available information and may not be 
complete analyses of all relevant data. 

If you use this report for any purpose, you do so at your own risk. YALE 
UNIVERSITY, YALE SCHOOL OF MANAGEMENT, YALE UNIVERSITY’S 
OFFICERS, UNIVERSITY COLLEGE DUBLIN, SMURFIT SCHOOL OF BUSINESS 
AND UNIVERSITY COLLEGE DUBLIN’S OFFICERS, AS WELL AS FELLOWS, 
FACULTY, STAFF, AND STUDENTS FROM ANY OF THE ABOVE LISTED 
INSTITUTIONS MAKE NO REPRESENTATIONS OR WARRANTIES, EXPRESS 
OR IMPLIED, ABOUT THE ACCURACY OR SUITABILITY FOR ANY USE OF 
THESE REPORTS, AND EXPRESSLY DISCLAIM RESPONSIBILITY FOR ANY 
LOSS OR DAMAGE, DIRECT OR INDIRECT, CAUSED BY USE OF OR 
RELIANCE ON THESE REPORTS. 
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