
FINS3640 – Investment Management Modelling 

Fundamental Analysis 
Fundamental analysis 

 Fundamental analysis involves estimating the intrinsic value of a company 
o DCF (discounted cash flow) approach involves using accounting information and estimated 

growth rates 
o Other methods include relative valuation using ratio analysis (e.g. P/E multiples), and 

dividend discount models (primarily used for banks) 
 Quick DCF overview: 

𝑉 =
𝐶𝐹

(1 + 𝑟)
 

o As will be seen, V for now can refer to either value of the entire business (i.e. including 
debt), or just the market value of equity 

Firm valuation (debt + equity) 

 We calculate the estimated value of a firm by discounting expected cash flows to the firm 
o Which cash flows? The remaining cash flows after meeting expenses, taxes and 

investments (but NOT counting net interest expenses) 
 These are called free cash flows (FCFs) 

o What rate do we discount them at? The weighted average cost of capital (WACC) 

𝐹𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒 =  
𝐹𝐶𝐹𝐹

(1 + 𝑊𝐴𝐶𝐶)
 

 FCFF = free cash flow to the firm 

Equity valuation 

 If we want to instead find the value of a firm's equity, we can't use FCFF, because that also includes 
interest payments to debt holders 

o We want the available cash flow after expenses, taxes, and interest 
 These are called FCFE (free cash flow to equity) 

o We also wouldn't use WACC - just the cost of equity (ke, or sometimes just r) 

𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑒𝑞𝑢𝑖𝑡𝑦 =
𝐹𝐶𝐹𝐸

(1 + 𝑘 )
 

 So already we have two methods of valuation for a firm's equity: 
o Use FCFF and WACC to find the entire firm value, then subtract the present value of debt 
o Use FCFE and k 



o Because we use forecasts and estimates in the real world, these won't always give us the 
same value, but hopefully they're close 

 Don't mix up cash flow types and discount rate types, i.e. you'll get the wrong amount if you 
discount FCFE at WACC, or FCFF at k 

Discounted Cash Flow valuations 

 The process for making a DCF model: 
o Estimate discount rate to use in the valuation, i.e. work out whether using FCFF or FCFE, and 

then calculate the appropriate rates 
 For the course we assume that CAPM works, i.e: 

𝐸(𝑟 ) = 𝑟 + 𝛽 × [𝐸(𝑟 ) − 𝑟 ] 

 We estimate rf using T-bills, and the market premium using historical data 
 Estimate beta from a time-series regression of (ri - rf) on (rM - rf) 

o Estimate current earnings and cash flows on the asset/firm (either FCFF or FCFE) 
o Estimate future earnings and cash flows on the firm using an expected earnings growth rate 
o Estimate when the firm will reach stable growth 

 

Financial Statements 
Overview of financial statements 

 There are three basic accounting statements 
o Balance sheet: statement of financial position, summarises assets and liabilities of a firm 

 Fixed (non-current) assets: assets lasting longer than a year, priced at historical cost 
and then depreciated, e.g. PPE, land, buildings 

 Current assets: assets in the balance sheet for less than a year, e.g. accounts 
receivable, cash, inventory 

 Intangible assets: non-physical assets, cost is amortised over their useful life, e.g. 
patents, trademarks 

 Long term debt: Borrowings with maturity > 1 year, e.g. bank loans, bonds, 
 Equity: e.g. common equity, preferred stock, retained earnings 

o Cash flow statement: specifies sources and uses of cash to the firm 
 Split into operating, investing and financing activities 

o Income statement: statement of financial performance, e.g. revenue, expenses and NPAT 

Accounting measures of profitability 

 Some useful ratios for measuring how profitable a firm is: 

o Return on capital (ROC)  =
( )

 

 EBIT = earnings before interest and tax = NPAT + interest(1-t) 
 ROC ignores the tax benefit of debt, and usually we take cash out of the assets 

amount 



o Return on equity (ROE) =  

 𝑅𝑂𝐸 = 𝑅𝑂𝐶 + × [𝑅𝑂𝐶 − 𝑟 (1 − 𝑡)] 

Measuring earnings 

 When estimating cash flows: 
o If looking for FCFE, start with earnings after interest expenses, i.e. net income (NPAT) 

 Also check for cash flows from refinancing of debt, i.e. (debt issued - debt repaid) 
o If looking for FCFF, look at operating earnings after taxes, i.e. EBIT(1-t) 
o Also consider how much the firm has invested for the purpose of future growth 

 Remember, earnings are not the same as FCFE 
o The income statement reports earnings, but we come across accounting discrepancies: 

 Operating expenses: generate benefits for a firm in the current period, e.g. wages, 
raw materials, admin expenses 

 Capital expenses: generate benefits for the firm in the future, e.g. new land or 
equipment 

 Financing expenses: non-equity financing, e.g. interest repayments 
o Capital expenditure and financing expenditures are sometimes classified as operating 

expenses in financial statements 
 Common examples include R+D (capital expense but often treated as operating) or 

operating leases (financing expense but treated as an operating expense) 

Adjusting research and development expenses 

 If we need to recapitalise R+D, i.e. change from operating expense to capital expenditure: 
o Choose a time period to amortise the expense over and then go back that many years, and 

collect unamortised portions of R+D expenses for each year going back 
o For example, if we assume R+D has a 5-year life (and straight-line amortisation), then we are 

amortising 20% each year 
 So the R+D expense from last year will still have 80% left unamortised, the R+D 

expense from three years ago will have 40% unamortised, and so on 
 Then work out this year's amortisation expense for each of those years which still 

have unamortised expense remaining, and then add them all up 
 So for a straight-line example like the one above, it's pretty simple: just add up 20% 

of all the R+D expenses going back 5 years 
o Then we replace the reported R+D expense with our new one 

 How does this affect our financial statements? 
o This would lower the R+D expense for a given year (if R+D has been increasing over time), 

which would increase EBIT and NPAT 
o On the balance sheet, we are adding a new intangible asset (research and development), 

which also increases equity 
 The value of the asset is the sum of all remaining unamortised R+D 

o On the cash flow statement, capex will increase, but the FCFF will remain unchanged 
(because we're just moving the expense from operating to capex) 

o ROC will either increase or decrease (increasing both sides of the fraction) 



Adjusting operating lease expense 

 Similar process for operating leases, since there is no real financial difference between borrowing 
money to purchase an asset and leasing the asset (i.e. changing from operating expense to liability) 

o Debt value of operating leases = present value of operating lease commitments at the pre-
tax cost of debt 

 when converting operating leases into debt, we are adding a liability to the balance 
sheet so we must also create an asset 

o Also, each lease payment has two components; lease interest and repayment of implicit 
principal 

o Adjusting operating earnings: 
 𝐸𝐵𝐼𝑇 + 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑎𝑠𝑒 𝑒𝑥𝑝𝑒𝑛𝑠𝑒 − 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑙𝑒𝑎𝑠𝑒𝑑 𝑎𝑠𝑠𝑒𝑡 
 If we don't have enough information, we may need to assume that the depreciation 

is approximately equal to the principal portion of the lease payment, in which case: 
 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐸𝐵𝐼𝑇 = 𝐸𝐵𝐼𝑇 + 𝑑𝑒𝑏𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑙𝑒𝑎𝑠𝑒 × 𝑟  
 Remember rD is pre-tax in this 

 How does this affect financial statements? 
o Usually the depreciation amount will be lower than the increase in lease expense, so EBIT 

would increase 
 But, interest expense will increase as operating leases are now debt, so NPAT should 

remain unchanged 
o On the balance sheet: increase in liabilities and assets 
o Since the D/E ratio increases, WACC should decrease (since rD is typically lower than k) 
o ROC will (usually) decrease, as assets are increasing more than EBIT 
o FCFE should be unchanged as FCFF will change but interest expense will cancel it out 

Adjusting for one-time events and marketable securities 

 One final adjustment we may need to make is for one-time extraordinary events, also known as 
excluding significant items 

o Firms often report one time charges, e.g. acquiring another company 
o When estimating future earnings, these one-time events should not be included  

 Solution is smooth out the expense based on frequency,  
o e.g. if a significant event tends to happen every five or so years, take the average value of 

their significant events and put 20% in each year for forecasts 
 For divestitures (sale of assets), these are usually rare so exclude them 

o These also affect capital expenditure amounts though as  
o 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 𝑐𝑎𝑝𝑒𝑥 − 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 − 𝑑𝑖𝑣𝑒𝑠𝑡𝑖𝑡𝑢𝑟𝑒 𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑠 

 

 If a firm holds marketable securities, e.g. shares in another company, we already have a present 
market value for them 

o In other words, we shouldn't be discounting them along with our other cash flows, because 
these are already a present value - so exclude them from discounting and add them 
separately afterwards 



Free Cash Flows 
Capital expenditure 

 Value of an asset comes from its capacity to generate cash flows 
o Hence we value a firm based on its remaining cash flows post tax and post reinvestment 

needs 

𝐹𝐶𝐹𝐹 = 𝐸𝐵𝐼𝑇(1 − 𝑡) − 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 − Δ𝑁𝑊𝐶 

𝐹𝐶𝐹𝐸 = 𝐹𝐶𝐹𝐹 − 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑒𝑥𝑝𝑒𝑛𝑠𝑒(1 − 𝑡) + Δ𝑛𝑒𝑡 𝑑𝑒𝑏𝑡 

𝐹𝐶𝐹𝐸 = 𝑁𝑃𝐴𝑇 − 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 − Δ𝑁𝑊𝐶 + Δ𝑛𝑒𝑡 𝑑𝑒𝑏𝑡  

 Obviously when measuring equity value we also exclude interest 
 Firms need to redirect some of their earnings back into capital in order to grow 

o This is referred to as capital expenditure, i.e. any spending designed to create future 
revenue 

 Hence we subtract net capital expenditure from earnings 

𝑁𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 𝑐𝑎𝑝𝑒𝑥 − 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 

o Capex does not affect earnings but it reduces cash flows, whereas depreciation reduces 
earnings but does not affect cash flows 

 i.e. when we subtract net capex from earnings to get our FCF, we are adding 
depreciation back since it’s not affecting cash flow 

 As a note, capex does not include COGS because it relates to current revenue only 
 We can get capex from the financial statements but: 

o Capex is volatile – it’s important to smooth it on based on long run average when using 
forecasts, e.g. use as % of revenue 

o Many capital expenditures are omitted – e.g. need to convert R+D to capex 
 Acquisitions are not classified as capital expense but should be 

 

 When including R+D:  𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 + 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑅&𝐷 𝑒𝑥𝑝𝑒𝑛𝑠𝑒 −

𝑎𝑚𝑜𝑟𝑡𝑖𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑅&𝐷 
 When including acquisitions: 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 + 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠 −

𝑎𝑚𝑜𝑟𝑡𝑖𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠 
o Make sure to use a normalised measure of acquisitions, e.g. average over time 

Net working capital 

 From a cash flow perspective, net working capital is the difference between non-cash current assets 
and non-debt current liabilities 

o Any investment in working capital ties up cash, i.e. increases in NWC reduce FCFs 
 Therefore we also need to account for changes in net working capital 

o Subtract changes in WC from earnings 

𝑁𝑊𝐶 = 𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 + 𝐴. 𝑅. −𝐴. 𝑃. 



o Accounts receivable increase earnings but are not cash flows, hence they are subtracted 
from earnings (since we subtract NWC) 

o Accounts payable decrease earnings but are not cash flows, hence they are added back to 
earnings 

 Changes in NWC are also volatile, so take an average or a percentage (e.g. of revenue) 
 Some firms may have negative changes or levels in NWC, and it’s unreasonable to assume that this 

will continue indefinitely 
o Its more accurate in this case to estimate changes in NWC as a % of revenue 

 

 See the following example from the slides: 
o 𝐸𝐵𝐼𝑇(1 − 𝑡) = (500 − 420) × 0.6 = 48 

o 𝐴𝑚𝑜𝑟𝑡𝑖𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑅&𝐷 = + + = 30 

o 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐸𝐵𝐼𝑇(1 − 𝑡) = 48 + 50 − 30 = 68 
 Add back R&D expense and subtract amortisation amount 

o 𝑁𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 30 − 20 = 10 

𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 = 10 + 50 − 30 = 30 
o 𝑁𝑊𝐶 = 5 + 0.1 × 500 − 0.05 × 500 = 30, 

Δ𝑁𝑊𝐶 = 30 − 25 = 5 
o 𝐹𝐶𝐹𝐸 = 68 − 30 − 5 = 33 

Estimating growth 
 There are a few methods for estimating earnings growth: 

o Historical growth rates 
o Look at what other analysts are estimating, in broker reports – known as consensus growth 

rate 
o Fundamental analysis, i.e. growth in earnings ultimately comes from how much the firm 

invests in new projects, and the return of those new projects 
 Diving into each of these more: 

Historical growth rates 

 We can come across some complications, e.g. arithmetic or geometric mean? What do we do with 
negative earnings? 

o negative earnings are problematic 
because the growth rates they give 
are meaningless, e.g. if EPS increases 
from -0.05 to 0.25 

 Also, size has an effect on growth for a 
company – it may be easily experiencing 
growth rates of 25% in the first few years of 
operation  

o But eventually, firms reach a point of 
maturity where growth rates are 
much lower, e.g. in line with GDP growth 



o Tl;dr if you are forecasting during a high growth period for a company, it’s not appropriate 
to extrapolate these too far into the future 

o Why is it inappropriate? Well, Google has grown at 23% per year over the last five years, and 
the US economy will grow at about 2% per year in the long run 

 If we assume a 23% growth rate for Google indefinitely, then mathematically the 
size of Google should eventually catch up with the US economy… which is 
(hopefully) stupid 

Analyst forecasts 

 A research analyst’s job at an investment bank is to value stocks in the sectors that they cover 
o They create models such as DCFs and DDMs for this to determine whether a stock is over-

valued or under-valued, and compile this research into a broker report (which banks then 
sell to clients such as fund managers, individual investors, probably universities, etc.) 

 It makes sense then that part of this job involves forecasting earnings per share (EPS) 
o Analysts are useful because they are usually specific to a sector so have industry-specific 

knowledge, and potentially also private information 
o When forecasting growth rates for models, it’s therefore common practice in finance to 

compile many different analyst forecasts and broker reports, and take the average or 
median 

 Interestingly, studies find that analyst forecasts tend to only be more accurate than the historical 
method in the short term, but that they extrapolate far too much 

o E.g. from 1982 to 1991, investing against analyst forecasts, i.e. buying when analysts 
recommend selling and vice versa, gave an annual return of 21% 

Fundamental analysis 

 Earnings growth comes from  
o How much a firm re-invests (retention rate)  
o How well a firm re-invests (return on investments) 

𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 × Δ𝑅𝑂𝐼 + 𝑛𝑒𝑤 𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑠 × 𝑅𝑂𝐼

𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 × 𝑅𝑂𝐼
=

Δ𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠

𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠
 

 For long term EPS growth forecasts, the formula is way easier: 

𝑔 = 𝑏 × 𝑅𝑂𝐸 

𝑏 = 1 −
𝐷𝑃𝑆

𝐸𝑃𝑆
 

o As a refresher, b is the retention rate for a firm, i.e. the amount of earnings the firm doesn’t 
pay out as dividends 

 Which makes sense, because logically whatever earnings the firm isn’t paying out to 
shareholders must be being redirected back into the company, for investment 

 Side note: this is why payout policy is so important for companies, because 
maximising shareholder value involves choosing a balance between immediate 
dividend value with high growth rates for future dividend value 
 



 Proposition 1: The expected growth rate in earnings cannot exceed its ROE in the long term (since b 
cannot be consistently > 1) 

 When the ROE is expected to change for both existing and new projects: 

𝑔 = 𝑏 × 𝑅𝑂𝐸 +
𝑅𝑂𝐸 − 𝑅𝑂𝐸

𝑅𝑂𝐸
 

o The first part refers to growth for new projects, the second part refers to the increase in 
return for existing projects 

 Proposition 2: Small changes in ROE translate into large changes in g 
o I don’t know why this is a proposition…  

 Proposition 3: It is not possible to sustain EPS growth purely from ROE improvements in the long 
term (since the second part of the equation above would get smaller) 

ROE and Leverage 

 Recall: 

𝑅𝑂𝐸 = 𝑅𝑂𝐶 +
𝐷

𝐸
[𝑅𝑂𝐶 − 𝑟 (1 − 𝑡)] 

o NB: this equality assumes cash is 0, otherwise it messes with the assets total 
o In general, BV(capital) = BV(debt) – BV(equity) – cash 

 BV = book value 
 We can see from this that if a company has a high ROE, there are two ways it might have got there: 

o Good choice of projects causing high ROC 
o Taking on a lot of debt resulting in high leverage 

 Leverage is useful for companies when utilised properly though: the benefit it provides comes from 
the fact that a company can borrow at a rate lower than they can invest at 

Alternative measurements of growth 

 The retention ratio assumes that earnings are re-invested in projects which earn the return on 
equity 

 It also assumes that the firm doesn’t raise any new capital 
o If firms issue equity, then net income growth may be different to EPS growth 

𝑒𝑞𝑢𝑖𝑡𝑦 𝑟𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 = 𝑛𝑒𝑡 𝑐𝑎𝑝𝑒𝑥 + Δ𝑁𝑊𝐶 − 𝑛𝑒𝑡 𝑑𝑒𝑏𝑡 𝑖𝑠𝑠𝑢𝑒𝑑 

𝑒𝑞𝑢𝑖𝑡𝑦 𝑟𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
𝑒𝑞𝑢𝑖𝑡𝑦 𝑟𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑

𝑛𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒
 

𝑔 = 𝑒𝑞𝑢𝑖𝑡𝑦 𝑟𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 × 𝑅𝑂𝐸 

 In some cases the recent performance of a firm can’t be seen as a long run proxy, e.g. Amazon’s 
enormous growth 

o A possible solution is to construct a scenario assuming growth rates and margins converge 
to a long-run sensible target, e.g. industry average 

o Can assume a period of 5-10 years for example to reach the long run, with convergence: 

𝑋 = 𝑤𝑋 + (1 − 𝑤)𝑋   


