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	Illustration of Effects of Leverage on Beta





Suppose rF=10%, VU=100, #Shares=10, ßU=1.  Also suppose there are only two dates, and three possible equally likely outcomes at time 1: good, OK, and bad.  Then consider the following example








			Good			OK			Bad





rM			30%			15%			0%	E(rM)=15%





rU			30%			15%			0%	E(rU)=15%   ßU=1





CFU			130			115			100











Now suppose that firm U levers itself, becoming firm L, by borrowing $20 and buying back 2 of its shares.  Note that $20 will buy back 2 of its shares since share price is 10.  The resulting capital structure is $20 worth of debt and $80 worth of equity.  Notice also that since the riskfree rate is 10%, the firm will owe $22 on its debt at time 1.  Now let's look at the returns to debt and equity of firm L.





CFD			22			22			22





CFE			108			93			78





rD			10%			10%			10%	E(rD)=10%   ßD=0





rE			35%			16.25%		-2.5%	E(rE)=16.25% ßE=1.25








Notice that ßE can be calculated by computing the covariance between the return on E and the market, or by fitting the best regression line to the data.  Also note that, for the levered firm,





	ßA  =  ßD D/V + ßE E/V  =  0(.2) + (1.25)(.8)  =  1.





This example illustrates three important effects of leverage


	1. The asset beta is unchanged when firms lever


	2. Equity beta (and variance) increases with leverage


	3. Equity rates of return are higher in good times and lower in bad times with leverage
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