





Security Analysis and STOCK VALUATION MODELS














The sequence of topics discussed is as follows:














1. Stock selection based on fundamental analysis











	Applying Dividend Discount Models to estimate intrinsic value 	of stocks











2. Stock selection based on P/E ratio models











3. Stock selection based on some common rules of thumb





	





4. Earnings and stock price








	Empirical relationship between a firm's earnings and stock 	price





	Analysing financial statements with a view to estimating return 	on equity and earnings





Reading: 	BKM Chapters 17 and 18 





�


1.	Using the approach of fundamental analysis to identify overpriced and underpriced stocks





The steps involved are:





(i) Apply appropriate stock valuation model(s) to estimate the intrinsic value of the stock





(ii) Compare intrinsic value with market price





(iii) Make decision to buy, sell or hold the stock depending on whether intrinsic value is greater, smaller or equal to market price. 








Application of dividend discount models to estimate intrinsic value





(i) Deriving the basic Dividend Discount Model (DDM)





To derive the basic DDM let us start with the Single Period Valuation model





Suppose an investor wished to estimate the current value of a share. On what basis would he do it? Assume a single period investing horizon, where he holds the share for one year, collects the dividend and sells the share. The value of the share V0 is the present value of the future cash flows from the share, consisting of the expected dividend next year d1 and expected selling price next year, P1.  These cash flows must be discounted at the required rate of return k. 





The single period valuation model is





	�EMBED Equation.3���		.................................................(1)








Note that the market capitalisation rate or required rate of return, k must be estimated by using an asset pricing model such as the CAPM.





�


(ii) Extending the Single Period Valuation model to form the infinite period Dividend Discount Stock Valuation Model (DDM)








In equation (1) how do we estimate next year’s price P1? Using the same logic as before, next year’s price will be the discounted value of the following year’s dividend d2 and expected selling price P2.





	�EMBED Equation.3���        ...................................................(2)





If we keep on writing expressions for P2, P3, P4 etc. and subsitute all these back into equation (1), we derive the infinite period DDM. 








	�EMBED Equation.3���                     ....................(3)





The infinite period DDM tells us that the current value of a stock is the discounted value of the entire future stream of dividends.








The application of the DDM for estimating the intrinsic value of the stock in practice, entails estimating 





(a) the firm's future dividend stream d1, d2, d3,……..and 


(b) the market capitalisation rate, k.





�A top down approach often applied by security analysts in estimating a firm’s future stream of dividends





	Macroeconomic Analysis 


	Industry Analysis


	Firm analysis





Macroeconomic Analysis





The current state and prospects for the broad macroeconomy has a strong impact on the firm's performance, its earnings, dividend expectations and its risk profile.





The analyst must first make an attempt to assess the prospects for the macroeconomy. 





Key factors that need to be examined for an assessment of the performance of the macroeconomy are





GDP and GNP forecasts


Inflation expectations


Interest rate expectations


Exchange rate changes


Government fiscal policy


Government monetary policy


Supply side policies


Business cycle phase changes








Industry Analysis





The importance of a macroeconomic analysis is to assess the impact of macroeconomic changes on the prospects and risks of the industries to which the firm belongs. 





Some key characteristics of industries can help to indicate the impact of macroeconomic changes on industries.





1. Sensitivity of the industry to business cycle changes - defensive industries vs. cyclical industries.





2. Debt leverage in the industry- its impact on the sensitivity of earnings





3. Operating leverage in the industry- its impact on the sensitivity of earnings.





4. Stage of the industry life cycle�Simplified Dividend Discount Models to estimate intrinsic value of stocks: Dividend discount models based on simplified assumptions about the future stream of dividends











1.  The Zero Growth Dividend Discount Model








Assume that a constant dividend is paid through the life of the asset. 





Substitute d1 = d2= d3=.......in equation (2), 





The value of the stock is then





			V0 = d1 / k








Example





The preference shares of WA Inc. pay an annual dividend of $0.20. If WA Inc. is a rock solid investment and the required return is 10%, what is the value of its preference shares?

















2.  The Constant Growth Dividend Discount Model (Gordon model)





The model assumes that future dividends will grow at a constant growth rate g. The future dividend stream will then be





Year 		Dividend


1		d1


2		d2 = d1(1+g) 	


3		d3= d1(1+g)2  etc.





The valuation equation (3) simplifies to 





	�EMBED Equation.3���					....................(3)


where 	k > g


�3.  Multiple Growth Dividend Discount Models -


     The two stage growth model


The dividend growth rates of many firms are not constant, they change with time. Firms with initial growth rates, later have lower stable growth rates. One can often make precise estimates about the near term dividend growth rate, but estimating longer term growth is more difficult.  As an approximation for longer term growth rate, we often assume a constant growth rate g which is equal to the estimated growth rate of the national economy. 





Assume the growth rate in the first three years to be g1 and the growth rate from year 3 onwards to be g. The dividend stream will then be





Year 		Dividend


1		d1


2		d2 = d1(1+g1) 	


3		d3= d1(1+g1)2  


4		d4= d1(1+g1)2(1+g)


5		d5= d1(1+g1)2(1+g)2





The valuation equation (3) would then change to 


	


	�EMBED Equation.3���          





which simplifies to 


	�EMBED Equation.3���          





Example


Next year the A Co. is expected to pay a dividend of $2 per share. Dividends will grow in the following year at 50%. After that the growth rate will be 10%. If the required rate return is 15% what is the value of an A share?


Year 		Dividend


1		d1=2


2		d2=2(1+.5) = 3 	


3		d3= 3 (1+.1) = 3.30  


4		d4= 3 (1+.1)2





�EMBED Equation.3���


�EMBED Equation.3���








The three phase dividend growth model - 


A commonly used dividend growth assumption in the investment industry 





In this model, a firm with an initial high growth rate, experiences a declining growth in dividends in a transition phase and finally reaches a stable constant growth rate in the steady state.  








�








The dividend growth rate declines from ga to the long run steady state of gn over the period AB (years). 


The growth rate in any particular year gt during the period AB can be computed from the formula 





		�EMBED Equation.3���





Example:





If a stock's dividend is expected to increase at the rate of 6% for the next two years and the growth rate will decrease over the next 3 years to a steady state of 3%, Calculate the dividend growth rate in years 3, 4 and 5.
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How do we estimate a firm’s dividend growth rate?





Factors that determine a firm's dividend growth rate





To identify the main factors that determine a firm’s dividend growth rate, we assume a simple model of a firm, where there is 





(i) No external financing  





(ii) Rate of return on investments (IRR or ROE) is a constant =  r





(iii) Investors required rate of return is a constant = k 





(iv) Constant dividend policy





   	f     =  the retention rate or plowback ratio








then 		d  =  e (1- f)





where 	e  =  earnings per share





the growth rate of dividends is a function of  the retention rate and the return on equity





Dividend growth rate (g)  =  Return on equity (r)  x  Retention rate ( f)			


Illustration





					Year 1		Year 2





capital invested			20		20+4


EBIT (ROE=50%)			10		12


Dividends (60%)			6		7.2


Retention				4		4.8





Dividend growth rate	=	(7.2-6)/6  = 20%





ROE x retention rate		=	.5 x .4 = 20%








  


�Calculating the value of a firm’s future growth opportunities represented in the share price





The share price P, represents the value per share of the firm to the share holder. 





The value of the firm today P, can be thought of as the sum of two components: 





(i) the value of the firm at its current scale of operations (i.e. the firm’s no-growth value). Call it NoGroPrice.  Plus





(ii) the value of the firm’s future growth opportunities, PVGO


		P = NoGroPrice + PVGO 


Therefore  	PVGO = P – NoGroPrice





The value of the firm at its current scale of operations, or NoGroPrice implies the firm does not reinvest any earnings i.e. all earnings E, are paid out as dividends.





To illustrate, let’s go back to our earlier example and calculate this firm’s PVGO.





Assume the required rate of return k = 25%, next year’s earnings e1 = 10, next year’s dividend d1 = 6, constant dividend growth rate g = .2





The price of a share in this company based on the Gordon model


			�EMBED Equation.3���





			Share Price, P = 6/(.25 - .2) = $120





Suppose this company paid out all earnings as dividends and did not reinvest. The company will be a no-growth company, and its share value will be


			Value = e1/k = 10/.25 = $40





Therefore, the company’s growth opportunities = 120 - 40 = $80





The share price can therefore be written as


		P = e1/k  + PVGO


The present value of growth opportunities is therefore,


		PVGO = P- E/k


�Is re-investing dividends always good for the firm (and its shareholders) ? 


The relation between a firm's dividend retention rate and its stock price





Examine the effect of changing the retention rate f, on stock price. Take the constant growth model for our analysis





		�EMBED Equation.3���	


substitute for g


		


		�EMBED Equation.3���





The effect of f on P0 is given by





		�EMBED Equation.3���





If  r  =  k


		�EMBED Equation.3��� = 0


	


 Price is independent of f





Implication for stock price -





If the firm's internal rate of return or return on equity is equal to the required rate of return, the stock price is independent of the firm's dividend policy. Dividend policy is irrelevant





If r > k	�EMBED Equation.3��� > 0





If the firm's internal rate of return is greater than the required rate of return, stock price increases with the retention ratio. The firm should retain all profits for re-investment in the business.





If r < k	�EMBED Equation.3��� < 0


If the firm's internal rate of return is smaller than the required rate of return, the firm should liquidate and return capital to shareholders.


�STOCK SELECTION BASED ON Price Earnings Ratio MODELS





The P/E Ratio





The firm's P/E ratio is the ratio of its market price per share to its earnings per share.








If the P/E ratios of two firms differ, it means that the market, values the earnings of one firm differently from that of the other.





Example





				A		B





EPS				$ 2		$ 2





Market price per share	$ 10		$20





P/E ratio			5		10








To identify the possible reasons for this, we need to examine the determinants of the P/E ratio. Assume a stable firm, whose dividend growth is constant. Its P/E ratio is 





From equation (3),





	�EMBED Equation.3���





P/E ratio is a function of the following





(1)  Dividend payout ratio -  a positive relation





(2) Growth rate of dividends -  a positive relation,  and  





(3) Required rate of return for the firm (a measure of risk proxied by 


	beta or the std. deviation of earnings) - a negative relation


�Identifying over or under priced stocks by comparing a firm’s P/E ratio with its ’fair’ P/E ratio





If a firms actual P/E ratio > its 'fair' P/E ratio





	then the firm is overpriced.





If a firms actual P/E ratio < its 'fair' P/E ratio





	then the firm is underpriced.








Using a cross sectional multiple regression model to estimate firms’   'fair' P/E ratio


	


Set up a regression model, with firms' P/E ratios as the dependent variable, and their determining factors as the explanatory variables:





(1) the growth rate of dividends, g 





(2) dividend payout ratios, d/E and 





(3) required rate of return, proxied by the std. deviation of earnings, ( or its beta. 





The regression model is





	P/Ei  =  B0    +  B1 gi  +  B2.  d/Ei  +  B3.  (  +  ei





	where ei = the regression error term


		and B0, B1, B2 and B3 are regression coefficients. 





Suppose the estimated model based on a cross sectional regression of 150 sample firms is 





	P/E  =  8.2  +   1.5 g  +  6.7  d/E  -  .2  ( 





Suppose that for stock XYZ,    


P/E ratio is 45.5, g = 17% , payout ratio = .25 and  ( = 5% , 





Then its estimated P/E ratio according to the regression model must be


	P/E  =  8.2  +   1.5 (17)  +  6.7  (.25)  -  .2  (5)  =  34.4


Since XYZ's actual P/E ratio is 45.5,  the stock is overpriced.








Basu's test of the INVESTMENT Strategy of Selecting Low P/E Stocks 





Hypothesis:





 Stocks with low P/E ratios are undervalued. Picking portfolios of such stock will subsequently provide positive abnormal returns.








Basu's methodology





Rank 750 stocks in accordance with their P/E ratios and form five equal-sized P/E ranked portfolios from the stocks.





Calculate monthly rates of returns of each portfolio over the subsequent year .





Run a regression of the monthly excess returns of each portfolio against the corresponding excess market index return. The slope measures the beta risk of the portfolio and the intercept determines the abnormal return.


�





Result and Conclusion:





Portfolios containing low P/E stocks provided  higher alphas or higher risk adjusted returns.


Investing in low P/E stocks can provide future positive abnormal returns.





�


Some common indicators of share value used by stock brokers and analysts








1. Price to book value (P/BV)





P/BV	= Market price per share/ Book value per share





Analysts generally recommend stocks with low P/BV ratios.





				A		B





P/BV				1.4		1.1


Is B a better buy?





Why the P/BV decision rule can be misleading:


(1) P/BV is not meaningful when comparing firms across different industries


(2) P/BV is not meaningful accounting rules differ across firms


(3) technological development can invalidate the meaningfulness of P/BV 








2. Tobin’s Q ratio (a variant of the P/BV ratio)





Tobin’s Q = Market value of firm/ replacement value of assets in place





3. Dividend Yield 





D/P	= Dividend per share/ Market price per share





Analysts generally recommend buying high Dividend Yield stocks





				A		B


D/P				3%		7%


Is B a better buy?





Caveats:


Is the dividend yield high because the firm’s share price is on the decline?


The dividend yield may have been based on past dividend. Can the same dividends be maintained in the future?


�





EARNINGS AND STOCK PRICES








Empirical relationship between earnings and stock prices








Niederhoffer and Reagen (1972) study








Stocks with largest price increases tend to have biggest EPS increases





Stocks with largest price decreases tend to have biggest EPS decreases. 





No apparent relation between forecasted earnings and stock price changes.











Relationship Between Surprising Changes in Earnings and Stock Prices








Latane and Jones study:





Standardized Unexpected Earnings  (SUE)  =





	(Actual EPS)i,t  -  (Forecasted EPS)i,t


                   (Std. Dev. of forecasting error)i














Foster, Olsen and Shevlin study:





show that stocks with large positive SUE earn abnormal returns from up to 60 days prior to the earnings announcement and up to 60 days after the earnings announcement.


�





Analysing financial statements with a view to estimating return on equity and earnings





Recall that the ROE was the key determinant of the firm's dividend growth rate. 





An analyst must therefore analyse past financial statements and identify the determinants of ROE and attempt to forecast future ROE and the dividend growth rate  





The tools to be used are:





	Ratio Analysis (ie. make use of Dupont system)





	Trend analysis








Some problems with reported earnings and EPS figures in financial statements especially when comparing across firms:








Different accounting treatment could have been used in 








Sales Reporting





Inventory accounting





Depreciation accounting





Pension cost accounting





Expensing vs. capitalizing effects





Extraordinary gains and losses








