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Executive Summary
Boart Longyear Limited (BLY
) is an Australian-based drilling services provider integrated with products manufacturer dealing with the mineral industry, the environmental & infrastructure and energy industries. BLY has subsidiaries in the Asia Pacific region, United States, Canada, South America and Europe. BLY’s 2009’s average EPS is 0.5 with market capitalisation
 is A$949 million with P/E ratio 5.55 which is relatively lower than the sector average ratio (13.79).

Introduction
The purpose of this paper is to analyse the price performance of a stock listed on the Australian Stock Exchange (ASX), and the company to be analysed and evaluated is BLY (ASX code) limited.

With analysis of estimated beta and CAPM, relevant sample data will be implemented for the analysis for justification with sample interval, market risk free variables and market index figures. Also, current stock price will be calculated and analysed with current constant growth model. This paper constitutes the following five parts: Part 1: Justification of data selected and implemented
Part 2: Calculation of the estimated beta of BLY including calculation process and alternatives.
Part 3: Calculation of CAPM return with justifications of current risk free return / MRP

Part 4: Calculate current stock price and justification of dividend growth rate and future dividend 
Part5: Overall analysis and recommendation with assumptions for stock valuation
Part 1: Justification of data implemented
Generally, beta and CAPM are typical measures in evaluating firm’s risk in a sense that it is inextricably linked to company and shareholder’s decisions. The essential factors in determining beta include the choice of time period, sampling frequency, market risk-free rate and market portfolio.  Selection and implementation of these variables can affect the result of the beta estimate therefore it is necessary to implement justifiable and reasonable variables to enhance reliability and precision. 
(1) Market index
In the course of estimating β, the return of a market portfolio should be implemented carefully. Realistically, it is hard to establish a true market portfolio so it is inevitable to implement an index from the main market indices
 to get the most approximated results of the true market portfolio. (Roll, 1977)  Depending on how we approach them, market indices could be separated into three categories including market weighted, price weighted and equally weighted. Based on the underlying One-Portfolio theorem of CAPM, value weighted market index 
 is considered to be appropriate for market return proxy of the analysis against other index such as equally-weighted index on which stocks concentration is lower and volatility is relatively higher 
. (Hawkins, 2009) Moreover, Damodaran (2008) admitted a market-weighted index which contains more securities and can better reflect the marginal investor in diversified market should be deployed for β estimation. 
As a result, the S&P/ASX All Ordinaries (AOAI) Index is implemented as the market portfolio, since the AOAI is suitable to offer a more relevant reflection of the change in the wealth of the shareholders as the effects of dividend payments are also being reflected on. (Frino, 2006) Additionally, AOAI Index not only reveals the stock price of its constituents but also other relevant events such as corporate actions affecting the value of a stock. With All Ordinaries index, this index could deliver relatively small errors where the dividend is not large as well as the company involved is relatively large” (Brailsford, Faff and Oliver, 1997). The S&P/ASX All Ordinaries offers a more comprehensive representation of the Australian equities market covering 500 companies compared to the S&P/ASX 200 which provides a less comprehensive basis for benchmarking. Entail
(2) Time period and sampling frequency
According to Brailsford, Faff and Oliver (1997), the time period entails a trade-off between the need for large sample of statistical data for better approximation and the implementation of current data which enhances relevance to the period over which the beta estimate is to be applied. Although, theoretically longer period of time offers more accurate data with precise β, it does not necessarily guarantee more reliable beta estimation, in other words, the data should be relevant and better reflecting firm’s performances. If the period implemented for estimation covers many years, the firm might embed different intrinsic value with different business model compared to current situation. 
Accordingly, we should select the relevant time period where the firm’s performances are stable in terms of business mix and leverage; if the company had changed its business model and strategies with acquisition and restructuring with changing financial leverage we should not use the time period that are not relevant to current situation of the firm. Therefore, the period from 2007-2009 (3years) is implemented for this analysis and I assume that the company structure and the market have not changed significantly during the period. Davies (2000) supports this by saying that implementing three year sample period captures 91% of the maximum reduction in the standard error of the estimated beta compared to an eight year period. In terms of sampling frequency, Brailsford, Faff and Oliver (1997) assert that daily interval is too unstable and volatilised to guarantee reliable beta estimation for yearly-based risk assessment. As represented in Figure-1, the weekly data is also proved to be inaccurate to monitor overall 3 years price performance compared to Stranger (2009)’s beta of 2.0 from Equities Research (March Quarter 2009) hence I implemented monthly based return interval; it will provide us about 30 observations for the proposed periods.
	Period
	Time Interval
	Sample Size
	Beta

	Weekly 1
	21st Jul 2008 – 14th Sep 2009
	60
	0.858

	Weekly 2
	4th Jun 2007 – 21st Jul 2008
	60
	0.451

	Combined 1&2
Monthly
	4th Jul 2007 – 14th Sep 2009

4th Jul 2005 – 14th Aug 2009
	120

30
	0.787

1.771


Figure 1A: BLY’s beta samples [APPENDIX-1]
(3) Risk Free Rate 
In estimation of beta, the risk-free rate plays a crucial role and it is imperative to implement the most suitable and reliable rate. I implemented 10-year government bond as it has longer economic cycle and therefore can reasonably counterbalance the effects of exogenous variables. According to Frino (2006), this bond is the most appropriate and common for this industry sector as it pays semi-annual interest and is one of the least risky beta estimation tools available in the market. Although the bond is not as safe as short-term bonds (3year) due to the inflation
, longer economic cycle make the bond less fluctuated by other exogenous variables and is more commonly implemented in the industry (Frino, 2006) since it is matched up to the asset with same duration which is often used as the risk free rate. Finally, according to Brailsford (1997), as continuously compounded returns were considered to be better than discrete as it could minimise the effect of data errors except zero return. Furthermore, continuously compounded returns are consistent with return generated based on calendar time rather than through trading time (French and Roll, 1986), it is also suitable to avoid some of the effects of higher priced stocks having a greater variation of price changes. Therefore, I implemented continuously compounded returns rather than discrete returns.
Part 2: Calculation of Beta
According to Frino (2006) and based on the Capital Asset Pricing Model (CAPM), β stands for a regression coefficient that is calculated by the following formula according to historical datum:
	       β = covariance (Xt, Yt )/variance(Xt )  where :Yt =(ri,t – rf,t), Xt = (rm,t – rf,t)
      ri,t = the return on stock i, earned over period t, 
      rf,t = the risk-free rate of return, earned over period t, 
rm,t = the market rate of return, earned over period t.

	
[image: image1.wmf]1

,

1

II

tt

r

mt

I

t

-

-

=

-

 
[image: image2.wmf]1

,

1

ttt

it

t

r

PPd

P

-

-

-+

=

 where   It  is the index level at the end of month t, excess stock return = ri,t –rf,t , excess index return = rm,t – rf,t, [image: image3.wmf]t
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Following results are based on beta calculation using excel in Appendix-1;
Cov(Rm,t-Rf,t)(Ri,t-Rf,t)= 0.016630074,       Var(Rm,t-Rf,t)= 0.009388031     (      β=1.7714
The calculation of beta was conducted with the following steps:

1. The monthly prices for BLY were gained from Yahoo Finance Australia
, with the returns calculated using continuously compounded method
.  Returns for All Ordinaries Accumulation Index (AOAI) were calculated in the similar way.
2. The 10 Year Government Bond’s returns
 calculated using e(r/12) from ASX (2009)
3. The data produced was then used to calculate three betas (weekly period 1and 2 and monthly).

4. Finally the monthly beta value of 1.771 (compare to yahoo finance’s and Reuters estimation of 2.00
) was estimated, difference between 2.0 and 1.78 is due to the sample size. Sample weekly Period 1 and 2’s beta estimation are irrelevant since it did not cover most of financial year. Combined results with weekly period 1 and 2 is also considered to be inaccurate compared to Stranger’s (2009) beta estimation (2.0) of BLY
(1) Discussion of beta
	  
	Stock is more risky than market.

	
	Stock is as risky as market.

	
	Stock is less risky than market.


Figure 1B: interpretation of beta (Frino 2006)
As BLY’s β is calculated around 1.771, the stock is highly risky than market as well as sector average (1.22) (Yahoo Finance 2009). Economic theory implies that beta provides crucial measure of how risky a security or portfolio may be compared to the overall stock market. Additionally, beta implies the degree of a security’s or portfolio’s sensitivity towards the whole market over a long and stable time period. BLY shares then tend to embed the movement which is relatively unpredictable and sensitive toward the market movement. A beta of 1.77 indicates movement of roughly twice as much as the market. Moreover, if the market went up by 10%, BLY’s price will rise by 17.7% and vice versa (King 1966). It is also notable that the beta is dependent on historical data and it is realistically hard to predict the future performance accurately with beta, and in this point I believe BLY will survive as a market leader in its space is better positioned than most in Mining Services. Overall, beta which delivers simply a rough guide for investors as to current situation may be less relevant in analysing the future performance of various security investments (King 1966). 
(2) Alternative approaches of beta

As alternatives to cover beta estimation’s weaknesses, ‘Adjusted Beta’, ‘Consumption Beta’, ‘Scholes-Williams’s Beta’ (Scholes 1977) and ‘Dimson’s Beta’ (Dimson 1979) are introduced. The first two methods enhance practical and real-life application into the estimation, where they seek to develop the estimation by implementing the future expectations. Also, the deeper logic for investment insight is put into the estimation while the last two methods emphasise mathematical regression analysis. In this paper, adjusted beta will be introduced for more practical future beta estimation.
Adjusted Beta: As the beta is implemented to provide estimation of expected return for an asset when such rate is unknown using historical data but as I mentioned earlier it is hard to predict future risk.
 With the practical and empirical studies, it is proven to be likely that the beta embeds a statistical property called “regression toward the mean”. This means that higher beta (β>1) securities in one period tend to exhibit a lower beta in the future and vice versa. (Bodie, Kane and Marcus 2001 p.249) A simple way to obtain the adjusted beta is to use a weighted average of the sample estimate with the value 1.0. 
Adjusted Beta = 2/3 X β + 1/3 X weighted average = 1.514    (   2/3 X  1.771  +  1/3 X 1.0 = 1.514
According to Bodie et al (2001) due to unfamiliar with the industry in 2001, it is not yet considered to be reliable method. From 2007, however, Bloomberg (largest in the world)
 are quoting both the traditional historical beta and adjusted beta in other words, this approach is proven to be reliable and practical.
Part 3: Calculation of CAPM return with justification of market risk premium
(1) Justification of choosing risk premium

In Officer and Bishop’s (2009 p2) view, they suggested that a long term view of the historical MRP
 is the most appropriate for constructing a view about the forward looking MRP of 7% on the condition that the chosen theta
 is greater than 0.3.
 However, this historical estimates implemented by them are not constant over time and it embeds volatility in the past (Handley 2009 p12) and due to the assumption of CAPM, tax effects (theta) may be ignored. Moreover, it is necessary to consider additional uncertainty with regard to the impact of the global crisis and upturn to choose appropriate MRP. Therefore, relative to 10 year bonds, I implemented Handley’s (2009) 
5.7% over 1958–2008 plus expected positive increment(0.3%)which is equal to 6% as a MRP considering positive economic factors in 2009 4th quarter, which is a period of relatively good data quality ignoring tax effects.Basically, the CAPM is demonstrated by the following equation  where βi  is the proper measure of risk for a security, 
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Expected security return= riskless return + expected market risk premium


  I considered the beta calculated from Part 2 of this paper with reported betas of BLY from Yahoo finance (2009) online, Stranger (2009) and Reuter’s investor (2009).   The betas for BLY reported were respectively were 2.0 and 1.89.   As these betas are relatively close, I deemed an average (2.0+1.89+2.0+1.77)/4 = 1.915.  I collected both the 10-year government bond rates for the period from ASX.com.au and Stranger’s (2009).   An average of calculated yields in my beta estimation sample is 6.12%, which I used as a proxy for the risk-free rate.   With using the CAPM to compute the cost of equity for BLY, I calculated 12.2% as follows:
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 (  6.12% + 6%*1.771 = 16.746%
In order to ensure this figure I also examined alternative approach of bond-yield-plus-market-risk-premium.  With the most recent bond yields BLY gained from Stranger’s (2009) which is 10.3% and MRP (6%), I calculated 16.3% (10.3%+6%) following formula;
                     Bond yield + market risk premium = expected security return (cost of equity)      
According to Brigham et al. (1999), implementation of average of following three approaches is common for calculating cost of equity.(Figure 1C)
	                       
Method                                                     Cost of equity



Constant dividend growth model

16.9%

 CAPM                                                             16.746%

     Bond-yield-plus-market-risk-premium approach                  16.3%

       
           Average                                                            16.649%


            
    Figure 1C: average yield for cost of equity: Brigham et al. (1999)
Part 4: Calculate current stock price and justification of dividend growth rate/future dividend 
(1) Justification of growth rate / forecast dividends
Compared to dividend growth rate is relatively complicated to be justified, and notwithstanding a reasonable growth rate constant dividend model is hard to be obtained.  Recommended growth rate models are as follows, 1) using analysts’ forecasts, 2) the historical time series approach, and 3) the sustainable growth method.   In this paper, I chose to implement analysts prediction method as the growth rate (6.3%) estimated by analysts’ forecast is considered to be appropriate rather than historical data based approach (Harris & Marston, 1992, Cragg & Malkiel, 1982, and Brown & Rozeff, 1978) as BLY did not pay dividends regularly enough to get reliable historical data.   According to Brigham et al. (1985) and Elton, et al. (1981) this approach could better monitor actual changed in earning due to the higher sensitivity and influence on stock price. In other words, it is more commonly used by users and conversely if uses are more interested in historical data the impact could be higher by historical method. Additionally, to examine the sustainability of analyst method, it is recommended to use sustainable growth model (retention rate * ROE = g).
The constant dividend growth model implies that the price of a firm’s share of stock is equal to be present value of all expected future dividends.  P0 denotes the price of the stock at time 0, D1 indicates the next future dividends to be paid, re indicates the required rate of return by common stockholders, and g denotes the expected sustainable constant future growth rate of the firm’s dividends.   If the growth rate (g) is less than required rate of return demanded by investor on common stock  then the formula for finding a stock’s price using this model is;
	Constant dividend growth model:      P0 = D1/( re – g)                       



	                  Limitations                                                    
	                    Advantages

	· Dividend forecast may differ

· Assumed growth rate may be incorrect

· rE differs for different investors

· Some firms pay no dividends


	· Based on infinite stream of growing dividends & cash flows to investor

· Reflects risk adjusted rate of return

· Can be adjusted for planned holding period

· PV dividends during holding period

· PV of selling price at end of holding period


Figure 2B: Constant dividend growth model: Beneda and Lee (2003)
If we change this equation for computing the estimate of the growth rate, g, estimate the next dividend, D1, and obtain the observed value of the current stock price, P0, this model can be used to calculate the cost of equity capital (re), which implies that the cost of equity capital is equal to the expected dividend yield (D1/P0) plus the expected growth rate (g):
re = D1/Po + g
Here, if we put the cost of equity using CAPM (16.746%) calculated from Part-3 and expected dividend growth rate obtained from Strangers’ (2009) and  Business Spectator (2009) forecast (6.3%)  as well as  dividend (0.028)  obtained from ASX(2009), we can get present stock price (0.285$) using above equation; 
Do (1+g)/(17.49%-6.3%) = 0.028(1+0.063)/ (16.746%-6.3%) ( Po= $0.2849
Additionally, if the dividends are paid quarterly, Linke and Zumwalt (1984) represent following methods for computing the cost of equity, which corrects for the non-constant quarterly growth rate problem in constant dividend growth model. 
re = [D1,Q1 (1 + re).75 + D1,Q2 (1 + re).5 + D1,Q3 (1 + re).25 + D1,Q4]/P0 + g
Part 5: Overall assumption and recommendation for BLY for investigation in depth.
The core rationale for differences between value of the stock price from part 3(0.285) and true stock price (0.31) at 22/09/09(Figure 2C) is due to the underestimated analysts’ forecast rate for dividend growth and overestimated required rate of return. In choosing appropriate dividend growth model, it is recommended to take 3 models
 into consideration with evaluation for the rate’s long-term sustainability. (Breda and Lee, 2003) Conversely, if the forecast rate is reliable or re   estimation by CAPM is fairly reasonable the true price is slightly overvalued, but the stock seems to be fairly valued compared to estimated price as the difference between true and estimated price is within the range of daily market fluctuation.  Ehrhart (1994) suggests using an average price over several time periods to obtain a price which is free of significant market fluctuation. Lastly, if we use average yield (re: 16.649%) consistent with Brigham et al. (1999)’s suggestion instead of re from CAPM method, we can also get fairly accurate estimated present stock price ($0.2876). 
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Figure 2C:BLY’s stock price fluctuation (Yahoo finance 2009)
Methodology and Assumptions

For comparison analysis, I implemented and considered different sources of beta estimation and the choices of variables for reliable beta estimation. Moreover, to deal with weaknesses of beta estimation, I considered reliable variables with reliable models for methodology. As there is no absolute beta model and estimation method, I tried to seek for the most appropriate method for BLY which embeds relatively higher risk. Also, I considered some price events which could make investors sensitive to justify the figures and fluctuations. Therefore, I implemented adjusted beta method as an alternative as it is more practical and real-life applicable method for the risky firm. This implementation leads my beta numbers to be more reliable and close to the analysts’ future forecast as well. 
In terms of CAPM calculation, I assume that the effects of inflation and unsystematic risks (Brealey 2006) are not significantly influenced on CAPM variables such as risk free rate which is also assumed to be smaller than market return (so E(rm-rf) is positive) (Frino  2006). Also, I assume that there are no tax effects and transaction costs with investors as mean-variance optimizers have homogeneous investment horizon and expectations for satisfying the assumption implied in CAPM where required market risk premium is equal to the expected MRP.(Figure2B) Normal distributions are deployed for asset return statistics. In choosing the variables, such as growth rate and MRP, I assumed that the positive economic factors will deliver potential increments on those variables. I also tried not to be biased but I chose to get balanced figure to minimize the gaps. I realised the average figure could deliver more reliable and sustainable results after analysing growth rate and cost of equity calculation. Obviously, there were also limitations of sensitivity in the model to the estimate used for g when implementing the discounted cash flow model to estimate the cost of equity. 
Even though the academic literatures consider and recommend that analyst’s forecasts of growth rates are reliable predictor than historical one, I realised that if we rely on a specific method there might be potential inaccuracy. To deliver long-term sustainability in the figure, I believe, it is essential to compare as many figures and models as possible to minimize the errors.

Furthermore as the models assume that growth rates are constant over time, it was practically not making sense and I considered some alternatives.  According to Beneda (2003), if the company is not publicly traded, the figures and assumptions in the paper might be significantly changed as you will not have access to analysts forecasted growth rates and stock market prices. Accessibility and communication between investors and markets should be stressed for this reason. 
	Buy 
	Hold
	Sell

	If    If 20%<R
	    If R=5%~20%
	If   R<5%


According to the Stranger’s (2009) criteria for investment in this stock based on an absolute 1-year total return equal to capital appreciation plus yield, it is recommended to hold this share with average total return in my sample period (2.2%) and cost of equity yield (16.746%). Although this stock is highly risky in a sample period (beta=1.77), the future beta is expected to be lower with expectation for increasing growth rate. As BLY is planning to raise capital with asset sales and refinancing, their debt problem will be relaxed with positive factors including its strong market share and relatively stable funding structure. With expected growth in mine industry including gold, uranium and energy in these days, BLY might have more positive factors. However, BLY also embeds some negative risks including the burden of high borrowing, commodity exposures and increased exploration costs (Stranger, 2009). For buy or sell determination, it is recommended to consider free cash flows for targeted amount of US$150m and visibility in next quarters. Overall, with the underfunded small and medium miner companies due to economic crisis BLY is highly affected and leveraged suffering from harsh periods since 2007. However, due to the positive overall economic recovery in 2009 4th quarter and positive internal factors the stock price is expected to increase with relaxed beta.
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APPENDIX-1: Summary of beta estimation (extracted from excel dataset)
	
	
	
	
	
	

	SUM
	-13.61148782
	-15.03755356
	
	SUM
	0.465642068

	
	
	
	
	
	

	MEAN
	-0.486124565
	-0.537055484
	
	SAMPLE SIZE  
	30

	
	
	
	
	
	

	VARIANCE
	
	0.009388031
	
	COVARIANCE
	0.016630074

	
	
	
	
	
	

	
	
	
	
	BETA
	1.771412326


APPENDIX-2: BLY’s stock return, index return and monthly bond return in sample period
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� In this paper,. BLY which is ASX code and Boart Longyear is interchangeably used as a identical term.


� Closing price 15/09/2009 is 0.28$ with 52 week high (A$1.25$) and 52 week low(A$0.054)


� Yahoo Finance, 2009.under Company Key Statistic for BLY,. � HYPERLINK "http://au.finance.yahoo.com/" �http://au.finance.yahoo.com/� accessed at 15th Sep 2009


� Market risk premium


�  There are main market indices in the Australian Market. These are the All Ordinaries Index, the AGSM market indices, the Statex-Actuaries Index and S&P ASX 200


� The calculation of value-weighted stock market index refer to summing the total value (current stock price times the number of shares outstanding) of all the stocks in the index. This sum is then divided by a similar sum calculated during the selected base period. The ratio is then multiplied by the index’s base value (i.e. 100). 


�  Such as S&P 500 � HYPERLINK "http://www.investopedia.com/terms/e/equalweight.asp" �Equal Weight� Index (EWI)


� Inflation factors were not considered in the analysis since in theory beta is inflation neutral, thus nominal returns were used.


(Brailsford, Faff and Oliver, (1997, p.10))


� Y ahoo Finance Australia is deemed as a reliable internet source for finance data. http://au.finance.yahoo.com


� With no previous dividend payment, the calculation was simplified. The equation used: ln(Pt+1/Pt)


� monthly yields on 10 year Commonwealth Governmenttreasury bonds during 2006 to 2008 are obtained from the Reserve Bank of


Australia (RBA) website.


� β= Cov(Rm,Rs)/Var(Rm)


� Reuters, http://today.reuters.co.uk/stocks/Quote.aspx?symbol=BLY.AX


� Bloomberg is the world largest financial news and data company, estimated to control 33% (2007) of the market share. http://en.wikipedia.org/wiki/Bloomberg_L.P.


�  Refers to Market Risk Premium


� In this paper, we ignore tax effect due to the assumption in CAPM


� It is notable that Officer and Bishop discuss a number of caveats  in implementing these approaches and therefore rely on them not as the principal method of estimation but rather as a “cross check” on the historical estimates. 


� which is consistent with AER (2009)  


� the measure of the expected market risk premium 


� This figure is calculated by true present stock price 0.28 and growth rate 6.3 with future dividend.


� 1) using analysts’ forecasts, 2) the historical time series approach, and 3) the sustainable growth method.
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