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Abstract

Changing conditions in the domestic and global economic environment, and at the industry level can impact a company’s systematic (market) risk.  Changing systematic risk can, in turn, impact a firm’s current business performance and its future strategic options.  This is particularly true of a mature, export oriented industry located in a small open economy. This paper investigates the determinants of systematic risk in the Canadian forestry industry. Daily data are used to estimate quarterly market betas. Although the average firm market beta is 0.62, the quarterly market betas show some variation across both time and cross-section.  The results indicate that forest product commodity prices, the term premium, the exchange rate between the Canadian and the American dollar, and firm market value are each statistically significant determinants of systematic risk in the Canadian forestry industry. This paper shows that the financial markets take these factors into account when determining systematic risk. These results are useful for managers, planners, policy makers, and investors who are interested in the Canadian forestry industry.
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1. Introduction

Changing conditions in the domestic and global economic environment and at the industry level can impact a company’s systematic (market) risk.  Changing systematic risk can, in turn, impact a firm’s current business performance and its future strategic options. This is particularly true of a mature, export oriented industry located in a small open economy. 

These industries, of which the Canadian forestry industry is an example, tend to be affected by a number of different macroeconomic factors including commodity price fluctuations, exchange rate fluctuations, and interest rate fluctuations, as well as various firm specific effects such as financial leverage and economies of scale. Initial competitive positions tend to be based on low cost high quality products or commodities, which benefit from a low domestic exchange rate. Over time this competitive position can be eroded by new low cost producers or firms that focus on higher value added products. As the industry matures, growth prospects in the industry slow and firm market share can often only be increased at the expense of other existing firms. This often leads to industry concentration through mergers and acquisitions.

The global forest product industry is unique among mature industries because global demand for forest and paper products continues to grow (Tromberg, Buongiorno and Solberg (2000)). The forestry industry is, however, very sensitive to business cycle conditions.  Selected summary statistics from the PriceWaterhouseCoopers (PWC) 2001 Global Forest and Paper Products survey of the top 100 public companies in the industry, ranked by sales, indicates that sales of the top 100 companies increased by 4.3% between 1999 and 2000 at a time when world economic growth increased 4.7% (Table 1). Canada and Japan each increased their sales by more than the average, while European sales actually fell. Canada had 12 companies in the top 100 while the United States, Europe, and Japan each had 30, 24, and 15 companies in the top 100 respectively. The overall average return on capital employed (ROCE) was 6.5% in 2000 compared to 5.7% in 1999. Europe experienced the largest increase as ROCE rose from 6.7% in 1999 to 9.1% in 2000. This increase was mostly due to Sweden, where the ROCE increased from 4.7% in 1999 to 11% in 2000. The average return on capital employed in 2000 (6.5%) was, however, lower than the industry cost of capital which varied between 8 and 11 percent.  Industry consolidation, mergers and acquisitions were a dominant theme in the 1990s and this theme is expected to continue into the near future as companies look to increase their ROCE and solidify their competitive positions.  Capital expenditures for the PWC top 100 companies was $19.2 billion in 2000 and $16.7 billion in 1999. By contrast, capital expenditures by the PWC top 100 companies were $26 billion in 1997.  Currently, companies are attempting to change their production structure to a more customer value added orientation.  Capital budgets on mergers and acquisitions are being used to lower costs and increase the global customer base.

The Canadian forest products industry is a particularly interesting industry to study because it is, mature, export oriented, and cyclical in nature operating in a small open economy.  The forest products industry is a very important component of the Canadian economy accounting for 13% of manufacturing GDP and contributing $35 billion to Canada’s trade balance (Natural Resources Canada (1999/2000)). Canada accounts for 19% of world forest product exports. This makes the Canadian forestry industry important to study from an international business perspective. This paper investigates the determinants of systematic risk in the Canadian forestry industry (defined broadly as firms engaged in the production of paper and forest products).  Given the importance of the forestry industry to the Canadian economy, it is surprising that this topic has not been more closely studied. This paper differs from other studies in that we use both macroeconomic and firm specific data to investigate the determinants of systematic risk.

This paper is organized as follows.  A brief description of the Canadian forestry  industry is presented in section 2.  The results from estimating quarterly market betas are reported in section 3.  Macroeconomic and firm specific variables are presented and discussed in section 4, while section 5 reports empirical results from the determination of market betas.  Section 6 concludes.

2. Canada's Forestry Industry

Canada's forestry industry is over 200 years old and is currently Canada's leading manufacturing sector, accounting for 13% of manufacturing GDP in 1995, and its largest net exporter.
  In 1999 the forestry industry contributed $19.4 billion to Canadian GDP and $35.4 billion to Canada's trade balance.  The industry is also one of Canada's largest employers, providing 352,000 direct jobs.  In 1997 the value of forest products shipments totaled $69.6 billion.  This was larger than those of the motor vehicle or telecommunications equipment sectors.  Canada is the world's largest exporter of forest products.  This is perhaps not surprising given Canada's relatively small population and large land area.  Approximately 45 percent of Canada's total land area is covered by forest land (417.6 million hectares).
  

The Canadian forest products industry is export oriented and Canada ships 19 percent of global forest products making it the world's largest exporter (Food and Agricultural Organization of the United Nations (1999)).  Canada's largest foreign markets are the United States 79 percent, the European Union 7 percent, and Japan 7 percent.  Canada produces 28 percent of world newsprint, 32 percent of world pulp, and 19 percent of world softwood lumber.  Canada accounts for 55 percent of global newsprint exports, 32 percent of global market pulp exports, and 50 percent of global softwood lumber exports.  In 1999, the Canadian forest industry contributed $35.4 billion to Canada's balance of trade making the forest industry the largest contributor to the trade balance.  Without the forestry industry, there are many years in which Canada’s trade balance would have been in a deficit position. Fifteen of Canada's top 50 exporting companies, in terms of sales, are forest products companies.
  Average exports for these fifteen companies as a percentage of sales is 59%. Foreign exchange exposure is likely to be an important determinant of market risk in the Canadian forestry industry.

Given Canada's strong position in the global forest products market it is perhaps surprising that no Canadian company ranks in the top tier of global forest products companies in terms of sales.  In 2000, the six largest global forest and paper products companies, in terms of revenue (millions of U.S. dollars) were, International Paper (28,180), Georgia-Pacific (22,218), Weyerhaeuser (15,980), Kimberly-Clark (13,982), Stora Enso (12,030), and OJI Paper (11,322).  The first four companies are American, and the fifth and six companies are Finish and Japanese respectively.
 In contrast, Canadian forest products companies tend to be large in Canadian terms but small in global terms.  Canada's largest paper and forest products firm, Abitibi-Consolidated had 2000 revenues (in millions of U.S. dollars) of 3,809.

The Canadian forest products industry is built upon a vast source of low cost, high-quality wood, cheap hydroelectric power, a good proximity to the United States, and a low dollar.  These factors have contributed to Canada's competitive advantage in the global forest products sector.  Because Canada's forest products industry is export oriented, fluctuations in the Canadian dollar relative to other foreign currencies is an important factor in Canada's competitive position.  The industry is capital intensive and as a result, investment patterns and financial performance, are also affected by changes in interest rates.

The Canadian forest products industry is mature and, as a result, productivity growth tends to lag behind that of newer emerging industries.  Over the past 20 years the wood industry has achieved an average rate of productivity growth slightly higher than the average for all Canadian industries (Industry Canada (2000)). In contrast, the paper products industry has experienced productivity growth rates well below the average.  Partly in response to lower productivity growth rates, in the early 1990s older mills were closed and mill efficiency for remaining mills was increased.  Between 1989 and 1994 Canada's newsprint output increased by three percent while employment fell by 24 percent.  Forest product workers receive wages and benefits, which are approximately 50 percent higher than the Canadian average.

Canadian forest industry production is oriented towards the production of commodities like pulp, newsprint, and softwood lumber, which tend to have less value added than some other paper and forest products.  These commodities are also more sensitive to the business cycle than high value added forest products. The Canadian forest products industry is a price taker in the global markets for forest products.  While the prices of these products are volatile, they are less volatile than the prices of other commodities like oil, natural gas, and nickel.  The financial performance of the industry varies highly with fluctuations in the business cycle.  Sadorsky and Henriques (2001) report a market beta of 1.1 for the Canadian paper and forest products industry.  Consequently, the industry tends to be profitable during periods of economic expansion but can suffer significant losses during economic downturns.  

Overall the return on invested capital in the Canadian forestry industry is lower than the average for all Canadian industries, and Canadian forest products firms have a lower return on invested capital than American firms.  Part of these differences are due to the fact that American forest products companies focus more on high value added and consumer products (like gluelam, engineered trusses and joists, and high grades of paper) which tend to be less sensitive to the business cycle and provide higher profit margins.  

Industry profitability is a major concern, especially in the pulp and paper industry. The return on capital employed in the Canadian pulp and paper industry is lower than in other global regions. For example, the ten year average return on capital employed in the Canadian, American, and European pulp and paper industries was 0.2%, 2.8%, and 3.6% respectively (Table 2). While the European pulp and paper industry has been more profitable than the Canadian or American industries, it has still underperformed the European stock markets. This has reduced shareholder value, making it more difficult to attract new capital. In response, the European pulp and paper industry is changing rapidly. Led by Finnish industry giant Stora Enso, European companies are consolidating and focusing on higher value added products (like specialty office paper, and release paper, which is used to hold sticky labels until the labels are applied to consumer products). These developments are being closely watched by the Canadian forestry industry in general and Abitibi-Consolidated in particular which is the world's fourth largest producer of paper (The Economist (2001)). 

Recently, and perhaps not surprising, there has been a lot of corporate merger and acquisition activity in the Canadian forestry industry.  In fact, there were as many mergers in the first four months of 2000 as there were in all of 1999.  There are several possible reasons for the increased merger activity.  The availability of low cost high-quality Canadian forest products coupled with a low Canadian dollar make Canadian forest product companies likely takeover targets by foreign owned companies.  This attractiveness is somewhat tempered by the fact that corporate tax rates are higher in Canada than in the United States. The cyclical nature of the industry makes it difficult to attract investment capital.  Consolidation retires higher cost facilities and excess capacity in the industry in order to improve efficiency and return on capital to shareholders.  Canadian forestry companies are relatively undervalued relative to their U.S. counterparts.  This makes it financially attractive for U.S. companies to buy Canadian companies.

Trade barriers remain a lingering concern for Canada’s export oriented forest products industry.  Under the World Trade Organziation (WTO) the United States, the European Union, Japan, and the Republic of Korea will eliminate all tariffs and non-tariff barriers on pulp and paper products over a ten year period, beginning January 1 1995.  In addition, the European Union, Japan, and the Republic of Korea have also agreed to reduce the tariff on wood products by approximately 50%.

Under the North American Free Trade Agreement (NAFTA), Canada, the United States, and Mexico will eliminate all tariffs on wood and pulp and paper products by 2003.  Canadian exports of softwood lumber to the United States remains, however, a contentious issue with the Americans claiming that the low stumpage fees on Canadian lumber amounts to an unfair subsidization of softwood lumber.  These allegations extend back to the early 1980s and the current softwood lumber agreement reached in early 1996 is set to expire in 2001.

3. Estimating Quarterly Market Betas

In this section, daily total return data are used to estimate quarterly market betas for the fourteen largest companies in the Canadian paper and forest products industry over the period January 1995 to December 2000. This data is available from Datastream.  High frequency data is desirable for estimating quarterly market betas when market risk may not have been stationary over the period under consideration. Using daily data to calculate market betas, may, however, lead to biased results if the stocks in the sample trade infrequently (Scholes and Williams (1977)).  To be included in our sample, a firm must be publicly traded, have readily available financial data for the last six years, and have a market capitalization greater than fifty million Canadian dollars. The number of firms in our sample is slightly larger than the number of firms included in the Toronto Stock Exchange Paper and Forest Products Index.

Unbiased market beta estimates can be obtained using the approach of Scholes and Williams (1977) and Dimson (1979), as corrected by Fowler and Rourke (1983). We refer to this approach as the Dimson adustment. This approach has recently been used by Tufano (1998) in his study of the North American gold mining industry. Quarterly betas for each firm in the sample are estimated by running the following ordinary least squares (OLS) regression.
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are the total returns of the company i's stock price and the market (as measured by the Toronto Stock Exchange (TSE) 300 composite). The Dimson adjustment for each firm's quarterly market beta is
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In equation (2) (1 and (2 are the first and second autocorrelation coefficients of Rm.   

The estimation period covers 14 firms over the period January 1995 to December 2000. There are 336 (14x4x6) firm quarter observations. The average market beta is 0.62 with a standard deviation of 0.71 (Table 3). The median beta value of 0.60 is very similar to the average beta. There is some firm and temporal variation as evident by the maximum beta of 3.46 and the minimum beta of –2.94.  Summary statistics for the fourth quarter of 1995 and the second quarter of 1999 indicate a considerable amount of variation between the two sets of summary statistics. The distribution of the betas is different between the two quarters indicating that there is some temporal dispersion between quarters.

The beta estimates reported in this paper are unweighted values. In comparison, Sadorsky and Henriques (2001) use industry data (rather than firm data) and report an industry beta of 1.11 for the Canadian paper and forest products industry, where this industry beta reflects firms weighted by market capitalization. The underlying assumption is that the systematic risk of an industry applies to all firms and divisions that operate in that industry. The market capitalization weighted beta values tend to be larger than the un-weighted beta values because some firms in the sample, like Abitibi and Domtar, have considerable market capitalization size and have beta values larger than 0.62. For example, the largest company in the sample by market capitalization, Abitibi, has an average beta value over the period 1995 to 2000 of 1.17.  In some quarters Abitibi stock has had beta values larger than 2.0. At various times over the past few years, Abitibi has represented as much as 40% of the Toronto Stock Exchange Paper and Forest Products Index. The second largest company in the sample by market capitalization, Domtar, has an average beta value over the period 1995 to 2000 of 0.89.  At various times over the past few years, Domtar has represented as much as 20% of the Toronto Stock Exchange Paper and Forest Products Index. 

A plot of the mean and median betas by quarter is presented in Figure 1. Two points stand out from Figure 1. First, the mean and median values move together very closely, and second there is some variation in the beta values across time. Also notice that the mean market beta is trending downwards indicating that market risk has, on average, been decreasing over this particular time period.  

4. Macroeconomic and firm specific variables

     This section introduces and discusses the macroeconomic and firm specific variables. Business risk can be aggregate (systematic or market) or idiosyncratic (non-systematic or firm specific). Systematic risk arises from changes in the general macroeconomic environment while idiosyncratic risk arises from changes in firm specifics. Investors are not compensated for idiosyncratic risk because it is unrelated to variations in the market as a whole. The market beta, which is equal to the covariance between stock price returns and market returns divided by the variance of market returns, measures systematic (market) risk.  The purpose of beta is to determine the systematic risk of an individual common stock.  Beta reflects the anticipated degree of gain expected in a rising market or degree of loss expected in a falling market. Beta varies from one stock to another and stocks with higher beta values are more risky than stocks with lower beta values. Equation (3) relates the firm beta to macroeconomic and firm specific factors, F.
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Section 2 discusses several macroeconomic factors that can impact stock price exposure of Canadian forestry companies. These factors include commodity prices, exchange rates, and interest rates. The impact of commodity price exposure on stock prices has been recently studied by, Faff and Brailsford (1999), Strong (1991), and Sadorsky (2001) in the oil industry, Faff and Chan (1998), Blose and Shieh (1995), McDonald and Solnick (1977), and Tufano (1998) in the gold mining industry, and Sadorsky and Henriques (2001) in the paper and forest products industry. These papers find that an increase in commodity prices leads to an increase in stock price returns. The impact of foreign exchange exposure on stock prices has been studied by, Jorion (1990), Khoo (1994), Louden (1993), and Martin and Keown (1977). The empirical literature on the interaction between exchange rates and stock price returns is mixed.  An exchange rate appreciation of the home currency will generally have a positive impact on importers and a negative impact on exporters (Bodnar and Gentry (1993)). A lower Canadian dollar (higher $C/$US) is beneficial for Canadian exporting companies because it assures an export market for their product.  This leads to lower market risk.  A further complication arises from the fact that a lower Canadian dollar increases costs because Canadian forestry companies import a great deal of manufacturing equipment from the United States. Moreover, some of the firms in the sample hold a lot of debt as evident from the average debt to equity ratio of 1.33. Foreign debt becomes more expensive as the exchange rate depreciates. Consequently, while a depreciating Canadian dollar boosts export revenues, there are cost factors evident through the increased costs of purchasing foreign made machinery and equipment and the increased costs of debt. The impact of interest rate exposure on stock prices has been studied by many including, Martin and Keown (1977), Choi, Elyasiani and Kopecky (1992), Chen (1991), Fama and French (1989), and Ferson and Harvey (1991). In general, these papers show that an increase in interest rates, or the term premium, decreases stock price returns. In addition to these macroeconomic factors, firm related factors like profitability (measured by return on invested capital), safety (measured by the debt to equity ratio), and size (measured by market values) are also included as explanatory variables in equation (3).

An increase in the return on invested capital raises cash flow and raises the risk-adjusted return on stock prices.  Rising debt-to-equity levels dampen cash flows, and increases the market risk of these companies.  Higher risk must be compensated for with a higher expected return on stock prices. The impact that the market value variable has on systematic risk is difficult to predict.  This variable proxies cost factors through economies of scale.  Large firms can realize economies of scale, which lower production costs and increase cash flow and risk-adjusted stock price returns.  Alternatively, larger companies in mature industries tend to have less room for reducing costs.  Large companies in mature industries are usually more established and able to endure changing business cycle conditions making their stock price returns less sensitive to the market as a whole. Overall, most large capitalization companies in mature industries have low betas. Table 4 summarizes the economic and financial factors and the expected sign that an increase in each of these variables has on the market beta.

5. The determinants of market beta

This section reports empirical results on the determinants of market betas.  The data set is pooled with six years of quarterly data on 14 firms for a total of 336 (6x4x14) observations.  Pooling techniques are appropriate because this paper uses a cross section of firms over time. The dependent variables are the quarterly market betas estimated in section 3 and the independent variables are those discussed in section 4 and summarized in Table 4.  Generalized least squares (GLS) regression results with iterated cross-section weights are reported for models with and without fixed effects (Greene (1997)).  Fixed effects are included to allow for unmeasured firm specific variations in market betas.  Both estimated model specifications reported in Table 5 show that the level of forest product prices is a significant determinant of forest company market betas.  As predicted, higher forest product prices increase market risk.  A one standard deviation increase in the forest product commodity price index (8.53) raises the market beta by a value of between 0.173 (using the model with fixed effects) and 0.178 (using the model with no fixed effects).  Most of the estimated models demonstrate that the term premium is an important determinant of market beta. As expected, increases in the term premium decrease the market beta.  A one standard deviation increase in the term premium (1.29) lowers the market beta by 0.304 (using the model with no fixed effects) to 0.313 (using the model with fixed effects).  The level of the exchange rate variable has a negative and significant impact on the market beta.  A one standard deviation increase in the exchange rate variable (0.06) decreases the market beta by 0.215 (using the model with no fixed effects) to 0.225 (using the model with fixed effects).  This result is as expected and suggests that the market risks to Canadian forestry firms diminishes with a lower Canadian dollar.  Neither the variables for the returns on invested capital nor the debt-to-equity ratio have much impact on the determinants of the market beta.  Both these variables are statistically insignificant.  The market value variable is a significant determinant to market beta, contributing positively to the market beta in the model with no fixed effects but contributing negatively to the market beta in the model with fixed effects.  The change in sign of the market value variable between the two models probably has something to do with the market value variable reflecting a net effect of cost structure and other firm specific effects in the model with no fixed effects while in the model with fixed effects the market value variable more closely proxies firm cost structure. In terms of overall regression fit, the model with fixed effects has a larger adjusted R2 value and a lower standard error of the estimate than the model without fixed effects.  The statistics indicate that on the basis of regression fit the model with fixed effects is preferable to the model without fixed effects.  

Table 6 reports the determinants of market beta regression results for the two models when the coefficients on the return on invested capital variable and coefficient on the debt-to-equity ratio variable are jointly restricted equal to zero.  The chi-squared test statistics indicate that the restriction is not rejected in any of the two models (Table 7).  The adjusted R squared and standard error of the estimate indicate that the restricted model with no fixed effects is better than the unrestricted model with no fixed effects.  Similarly the restricted model with fixed effects has a higher adjusted R squared value and lower standard error of the estimate than the unrestricted model with fixed effects.  Overall, the model with the highest adjusted R squared value, the restricted model with fixed effects, is preferred.  These results indicate that forest products commodity prices, the term premium, the Canadian American exchange rate, and the market value are each statistically significant determinants of systematic risk in the Canadian forestry industry.

6. Conclusions

This paper investigates the determinants of systematic risk in the Canadian forestry industry.  The Canadian forest products industry is a particularly interesting industry to study because it is mature, export oriented, and cyclical in nature operating in a small open economy.  The Canadian forestry industry is an important contributor to the Canadian economy. Unfortunately, the Canadian forest products industry has not been that profitable over the past ten years suggesting that a closer examination of the systematic risks in this industry is in order. 

Daily data are used to estimate quarterly market betas.  Although the average firm market beta is 0.62, the quarterly market betas show some variation across both time and cross-section.  Our results indicate that forest products commodity prices, the term premium, the exchange rate between the Canadian and the American dollar, and market value are each statistically significant determinants of the systematic risk in the Canadian forestry products industry.  Forest product commodity prices are positive related to systematic risk while the term premium and exchange rates are each negatively related to systematic risk.  The market value variable has a negative relationship to market risk in the preferred model specifications used.  This paper shows that the financial markets take these factors into account when determining systematic risk.  These results are useful for managers, planners, policy makers, and investors who are interested in the Canadian forestry industry.

Commodity price movements generate a lot of systematic risk. Rising commodity prices increase systematic risk and the expected returns to forestry stock prices. Falling commodity prices have the opposite effect. Canadian forest products companies, which mostly focus on the production of raw materials like pulp, newsprint, and softwood lumber, are price takers in the global markets for forest products and consequently commodity price volatility is a great concern for these companies. Commodity prices vary considerably across the business cycle. Companies that do not wish to expose themselves to commodity price risk can engage in various forms of risk management.

This paper contains some policy implications. A falling Canadian dollar increases the value of U.S. export shipments as the U.S. dollar sales are converted back into Canadian revenues. The falling Canadian dollar can, however, lead to longer term problems for the Canadian forestry industry. The benefits of a lower dollar on Canadian forestry company revenues is offset by the increased costs of buying machinery and equipment from the United States as well as servicing U.S. dollar denominated debt. The lower Canadian dollar also makes Canadian forestry companies look undervalued relative to U.S. and European companies and thus making Canadian forestry companies take over targets. The low domestic dollar helps Canadian forestry exporters by assuring a market for their product. This reduces systematic risk but also reduces expected returns on stock prices. This can make it more difficult for some of these companies to attract new financial capital. These companies are seen as being competitive primarily because of the low domestic dollar as opposed to any other competitive advantage.  In other words, the competitive advantage is based on the low Canadian dollar rather than on core business competencies. This can lead to productivity issues in the long term as Canadian forest products companies postpone spending on upgrading their plants and equipment and possibly delay their job training programs. This situation can be compared and contrasted with American and European forestry companies who do not have low domestic currencies. The U.S. and European forestry companies have had to focus on higher value added products. Canadian policy makers need to be aware of these issues.
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Table 1. Global Forest and Paper Products Industry

	Country/

Region
	Number of companies in PWC top 100
	Sales

2000
	Sales

1999
	% change in sales
	ROCE

2000
	ROCE 

1999

	Canada
	12
	17781
	16912
	5.1
	7.8
	5.9

	U.S.
	30
	148721
	144035
	3.3
	7.3
	7.4

	Europe
	24
	71384
	73106
	-2.4
	9.1
	6.7

	Japan
	15
	42486
	37335
	13.8
	1.4
	0.5

	Other
	19
	29485
	25825
	14.2
	4.6
	415

	Total
	100
	309857
	297213
	4.3
	6.5
	5.7


Source: PriceWaterhouseCoopers 2001, Global Forest and Paper Products Survey.

Other includes Australia, New Zealand, Latin America, and South Africa. Sales data are in millions of U.S. dollars. Return on capital employed is net income divided by (total assets less current liabilities).

Table 2. Return on Capital Employed (%) in Pulp and Paper

	year
	Canada
	Europe
	U.S.A.
	World

	1990
	-1.9
	4.0
	4.0
	3.2

	1991
	-7.4
	1.6
	1.1
	0.3

	1992
	-3.8
	0.4
	1.4
	0.5

	1993
	-2.5
	1.5
	-0.2
	-0.2

	1994
	4.3
	3.8
	3.6
	3.1

	1995
	8.9
	7.4
	8.1
	7.5

	1996
	2.1
	2.0
	3.6
	2.8

	1997
	-0.3
	4.1
	0.8
	1.9

	1998
	0.1
	4.9
	1.5
	2.1

	1999
	2.2
	6.0
	4.1
	4.0

	Annual averages
	
	
	
	

	10 years
	0.2
	3.6
	2.8
	2.5

	5 years
	2.6
	4.9
	3.6
	3.7

	1 year
	2.2
	6.0
	4.1
	          4.0

	
	
	
	
	


Source: Canadian Oil and Gas Competitiveness and Financial Performance, ARC Financial Corporation, 2001. Return on capital employed is net income divided by (total assets less current liabilities).

Table 3. Summary Statistics on Quarterly Betas

1995.1 – 2000.4

	Number of Observations
	336

	Mean
	0.62

	Standard Deviation
	0.71

	Median
	0.60

	Maximum
	3.46

	Minimum
	-2.94


1995.4

	Number of Observations
	14

	Mean
	1.22

	Standard Deviation
	0.86

	Median
	1.18

	Maximum
	2.66

	Minimum
	-0.91


1999.4

	Number of Observations
	14

	Mean
	0.01

	Standard Deviation
	0.48

	Median
	0.14

	Maximum
	0.58

	Minimum
	-0.73


Table 4. Economic and Financial Factors

	Factor
	Effect on market

Beta
	Definition and source of data 
	Mean

Std. Deviation

	Price
	+
	Forest products price index from TD Economics. Average export prices of 1. Spruce, pine, fir 2x4 2. Kraft newsprint and 3.pulp chips
	126.81

8.53

	Term premium
	-
	The yield (% p.a.) on the 10 year Government of Canada bond less the yield on short term corporate debt.  Statistics Canada data labels, B14017, B14013.
	1.39 %

1.29

	FX
	-
	The exchange rate between the Canadian and American dollar ($C/$US). Statistics Canada data label B3400.
	1.43

0.06

	ROC
	+
	Return on invested capital. Annual corporate reports
	8.81 %

11.45

	D/E
	+
	Debt to equity ratio. Annual corporate reports
	1.33 

1.30

	MV
	-
	Market value. Datastream.
	748.90 million $

850.39


Table 5. GLS Estimation Results - Unrestricted Models

	
	no fixed effects
	Fixed effects

	Constant
	3.3069

(0.1573)
	

	Price
	0.0209

(0.0107)
	0.0203

(0.0111)

	Term
	-0.2356

(0.0000)
	-0.2423

(0.0000)

	FX
	-3.5817

(0.0011)
	-3.7544

(0.0004)

	ROC
	0.0043

(0.3123)
	0.0028

(0.6233)

	D/E
	-0.0089

(0.7319)


	0.0112

(0.8153)

	MV
	0.0001

(0.0178)
	-0.0002

(0.0736)

	Adjusted R square
	0.1861
	0.2511

	Log likelihood
	-46.2088
	-19.7324

	Prob(F-statistic)
	0.0000
	0.0000


Notes: Coefficient probability values shown in parentheses.

Table 6. GLS Estimation Results - Restricted Models

	
	no fixed effects
	Fixed effects

	Constant
	3.2337

(0.1645)
	

	Price
	0.0229

(0.0040)
	0.0212

(0.0061)

	Term
	-0.2352

(0.0000)
	-0.2526

(0.0000)

	FX
	-3.6938

(0.0006)
	-3.8304

(0.0002)

	ROC
	
	

	D/E
	
	

	MV
	0.0001

(0.0075)
	-0.0002

(0.0628)

	Adjusted R square
	0.1868
	0.2545

	Log likelihood
	-46.6626
	-20.4410

	Prob(F-statistic)
	0.0000
	0.0000


Notes: Coefficient probability values shown in parentheses.

Table 7.  Hypotheses Tests

	
	Fixed Effects
	No Fixed Effects

	Unrestricted LL
	-46.208
	-19.732

	Restricted LL
	-46.663
	-20.441

	Chi squared test
	0.910
	1.418


Figure 1. Market Betas by Quarter.
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� Most of the material for this section comes from Industry Canada's Forest Products sector competitiveness framework, Food and Agricultural Organization of the United Nations, State of the World’s Forests 1999, and Natural Resources Canada's, The State of Canada's Forests 1999/2000.


� This data comes from Natural Resources Canada’s The State of Canada’s Forests 1999/2000, page 22.


� The Globe and Mail. http://top1000.theglobeandmail.com/exporters/top-exporter.htm.


� These rankings appeared in Fortune, July 23 2001.
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		Minimum		-0.0502582058		Minimum		-0.3467920202		Minimum		0		Minimum		-0.9108338532		Minimum		-0.9572022051		Minimum		0.0470848422		Minimum		-0.2197600189		Minimum		-0.334337657		Minimum		-0.6121084284		Minimum		-0.2202265416		Minimum		-1.2885928121		Minimum		-0.1081232625		Minimum		-0.0253594352		Minimum		-0.2569085265		Minimum		-0.0085141955		Minimum		-2.9433753906		Minimum		-0.2076667233		Minimum		-0.7274743902		Minimum		0.1877269271		Minimum		-0.2989727689		Minimum		-0.3706151832		Minimum		-0.5675988883		Minimum		-0.2106469355		Minimum		-0.0128240763

		Maximum		1.3684877301		Maximum		2.7140820083		Maximum		2.4429791896		Maximum		2.6627951884		Maximum		3.2667990116		Maximum		1.4141431598		Maximum		1.6753641583		Maximum		1.022588424		Maximum		1.0804738455		Maximum		1.0432376323		Maximum		2.2996768839		Maximum		3.1890482869		Maximum		2.1845123836		Maximum		3.4621016649		Maximum		1.8017555821		Maximum		1.2725085501		Maximum		1.2609735505		Maximum		0.5843178891		Maximum		2.1810394953		Maximum		0.8416656773		Maximum		0.8406349345		Maximum		0.5912188616		Maximum		0.7618968817		Maximum		0.6308496415

		Sum		9.2839523873		Sum		15.2982704026		Sum		15.9915968903		Sum		17.0304213674		Sum		13.1919778909		Sum		10.4329699424		Sum		8.6278555761		Sum		4.5320668495		Sum		4.6320008166		Sum		7.4360735653		Sum		7.6919436928		Sum		11.2289808548		Sum		14.2704765622		Sum		12.5630219238		Sum		11.8334737477		Sum		3.0512487418		Sum		9.350536276		Sum		0.178407079		Sum		14.552360124		Sum		4.4874616062		Sum		3.3356923007		Sum		-0.5280776188		Sum		5.2229749485		Sum		5.444058462
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		Mean		0.6631394562		Mean		1.0927336002		Mean		1.1422569207		Mean		1.2164586691		Mean		0.9422841351		Mean		0.7452121387		Mean		0.6162753983		Mean		0.3237190607		Mean		0.3308572012		Mean		0.5311481118		Mean		0.5494245495		Mean		0.8020700611		Mean		1.0193197544		Mean		0.8973587088		Mean		0.8452481248		Mean		0.2179463387		Mean		0.6678954483		Mean		0.0127433628		Mean		1.0394542946		Mean		0.3205329719		Mean		0.2382637358		Mean		-0.0377198299		Mean		0.3730696392		Mean		0.3888613187

		Standard Error		0.1290529737		Standard Error		0.2531850169		Standard Error		0.1797427356		Standard Error		0.2305499767		Standard Error		0.3193394026		Standard Error		0.1073502483		Standard Error		0.1580348088		Standard Error		0.117727822		Standard Error		0.1402022354		Standard Error		0.0949543561		Standard Error		0.2240999027		Standard Error		0.22362381		Standard Error		0.1665303506		Standard Error		0.2277957095		Standard Error		0.1384433246		Standard Error		0.2694985277		Standard Error		0.1252800571		Standard Error		0.1284125518		Standard Error		0.1368551986		Standard Error		0.0981737422		Standard Error		0.1091622727		Standard Error		0.0771361909		Standard Error		0.0790230749		Standard Error		0.0506225291

		Median		0.8811492536		Median		1.0141332219		Median		1.0955141032		Median		1.1791734429		Median		0.7311550391		Median		0.7177220173		Median		0.573895274		Median		0.333544438		Median		0.4642877878		Median		0.6287295687		Median		0.4029522929		Median		0.553266061		Median		1.1097022575		Median		0.675871303		Median		0.8572367259		Median		0.343917914		Median		0.7514529102		Median		0.1437732024		Median		1.0492360009		Median		0.4120582048		Median		0.3624624443		Median		-0.0369712396		Median		0.3656994791		Median		0.4111955571

		Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode

		Standard Deviation		0.4828720122		Standard Deviation		0.9473315886		Standard Deviation		0.6725357343		Standard Deviation		0.8626390234		Standard Deviation		1.1948586347		Standard Deviation		0.4016678496		Standard Deviation		0.5913121096		Standard Deviation		0.4404971749		Standard Deviation		0.5245887296		Standard Deviation		0.3552866678		Standard Deviation		0.8385050563		Standard Deviation		0.8367236804		Standard Deviation		0.6230995164		Standard Deviation		0.8523334993		Standard Deviation		0.5180074883		Standard Deviation		1.0083711568		Standard Deviation		0.4687550509		Standard Deviation		0.4804757729		Standard Deviation		0.5120652646		Standard Deviation		0.3673325078		Standard Deviation		0.4084478239		Standard Deviation		0.2886171986		Standard Deviation		0.2956772721		Standard Deviation		0.1894121601

		Sample Variance		0.2331653802		Sample Variance		0.8974371388		Sample Variance		0.452304314		Sample Variance		0.7441460847		Sample Variance		1.4276871569		Sample Variance		0.1613370614		Sample Variance		0.349650011		Sample Variance		0.1940377611		Sample Variance		0.2751933352		Sample Variance		0.1262286163		Sample Variance		0.7030907294		Sample Variance		0.7001065174		Sample Variance		0.3882530073		Sample Variance		0.726472394		Sample Variance		0.2683317579		Sample Variance		1.0168123899		Sample Variance		0.2197312977		Sample Variance		0.2308569683		Sample Variance		0.2622108352		Sample Variance		0.1349331713		Sample Variance		0.1668296248		Sample Variance		0.0832998874		Sample Variance		0.0874250492		Sample Variance		0.0358769664

		Kurtosis		-1.4190205892		Kurtosis		-1.0137980787		Kurtosis		-0.2849351555		Kurtosis		2.1151584258		Kurtosis		-0.4427211675		Kurtosis		-0.1596470761		Kurtosis		-1.0578568352		Kurtosis		-1.0064326866		Kurtosis		-0.9279802016		Kurtosis		0.2753991941		Kurtosis		1.5853865743		Kurtosis		4.6516202417		Kurtosis		-0.4095784751		Kurtosis		6.6803951373		Kurtosis		-0.1796021389		Kurtosis		8.2549285037		Kurtosis		-0.7973228727		Kurtosis		-1.4432821954		Kurtosis		0.5532988135		Kurtosis		-0.7186479508		Kurtosis		-1.5112978525		Kurtosis		0.9908668358		Kurtosis		-0.4312527292		Kurtosis		0.0631907549

		Skewness		-0.4111808532		Skewness		0.056173886		Skewness		0.2341002035		Skewness		-0.7649084703		Skewness		0.3338477864		Skewness		0.2190933128		Skewness		0.1818784485		Skewness		0.0836746955		Skewness		-0.3331297979		Skewness		-0.764970838		Skewness		-0.0240420606		Skewness		1.9274969147		Skewness		0.0613250028		Skewness		2.1752044001		Skewness		-0.0785930076		Skewness		-2.5648316284		Skewness		-0.4803244385		Skewness		-0.3986090179		Skewness		0.5208845591		Skewness		-0.4207929595		Skewness		-0.1709331506		Skewness		0.491768661		Skewness		-0.3889484858		Skewness		-0.8045807499

		Range		1.4187459359		Range		3.0608740286		Range		2.4429791896		Range		3.5736290416		Range		4.2240012168		Range		1.3670583176		Range		1.8951241772		Range		1.356926081		Range		1.6925822738		Range		1.2634641739		Range		3.588269696		Range		3.2971715493		Range		2.2098718187		Range		3.7190101915		Range		1.8102697776		Range		4.2158839407		Range		1.4686402738		Range		1.3117922793		Range		1.9933125682		Range		1.1406384462		Range		1.2112501177		Range		1.1588177498		Range		0.9725438172		Range		0.6436737178

		Minimum		-0.0502582058		Minimum		-0.3467920202		Minimum		0		Minimum		-0.9108338532		Minimum		-0.9572022051		Minimum		0.0470848422		Minimum		-0.2197600189		Minimum		-0.334337657		Minimum		-0.6121084284		Minimum		-0.2202265416		Minimum		-1.2885928121		Minimum		-0.1081232625		Minimum		-0.0253594352		Minimum		-0.2569085265		Minimum		-0.0085141955		Minimum		-2.9433753906		Minimum		-0.2076667233		Minimum		-0.7274743902		Minimum		0.1877269271		Minimum		-0.2989727689		Minimum		-0.3706151832		Minimum		-0.5675988883		Minimum		-0.2106469355		Minimum		-0.0128240763

		Maximum		1.3684877301		Maximum		2.7140820083		Maximum		2.4429791896		Maximum		2.6627951884		Maximum		3.2667990116		Maximum		1.4141431598		Maximum		1.6753641583		Maximum		1.022588424		Maximum		1.0804738455		Maximum		1.0432376323		Maximum		2.2996768839		Maximum		3.1890482869		Maximum		2.1845123836		Maximum		3.4621016649		Maximum		1.8017555821		Maximum		1.2725085501		Maximum		1.2609735505		Maximum		0.5843178891		Maximum		2.1810394953		Maximum		0.8416656773		Maximum		0.8406349345		Maximum		0.5912188616		Maximum		0.7618968817		Maximum		0.6308496415

		Sum		9.2839523873		Sum		15.2982704026		Sum		15.9915968903		Sum		17.0304213674		Sum		13.1919778909		Sum		10.4329699424		Sum		8.6278555761		Sum		4.5320668495		Sum		4.6320008166		Sum		7.4360735653		Sum		7.6919436928		Sum		11.2289808548		Sum		14.2704765622		Sum		12.5630219238		Sum		11.8334737477		Sum		3.0512487418		Sum		9.350536276		Sum		0.178407079		Sum		14.552360124		Sum		4.4874616062		Sum		3.3356923007		Sum		-0.5280776188		Sum		5.2229749485		Sum		5.444058462
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				adjusted																		adjusted

				abitibi		ainsworth		alliance		canfor		cascades		doman		domtar		ifp		nexfor		rfp		sino		slocan		tembec		west

				y1		y2		y3		y4		y5		y6		y7		y8		y9		y10		y11		y12		y13		y14

		1995q1		1.1452720446		0.7197663509		0.8446737923		0.2764275674		0.9201565924		0.9986532493		1.3684877301		0.9176247149		1.0002849038		0.0220441462		0		0.1258886008		0.9949309006		-0.0502582058

		1995q2		1.5869858414		-0.0493666265		1.4645088986		0.9711931849		1.9545514727		0.9375516516		2.7140820083		0.7064074851		2.3008759471		1.9160306936		0		-0.3467920202		0.0851686071		1.0570732589

		1995q3		2.4429791896		0.5563179846		1.862085287		1.7771603876		0.8021606711		1.196811642		1.3449588456		1.1326616068		1.8629647205		0.9293950867		0		0.2950423722		1.0583665996		0.730692497

		1995q4		1.7115267913		1.1803300688		1.2468064221		0.6250291928		1.1313156312		0.9750605464		2.3101551513		1.178016817		0.9331357251		1.6556956893		-0.9108338532		0.4881980759		2.6627951884		1.8431899207

		1996q1		2.4591014072		2.1730365287		1.5319508884		0.7714494398		0.6908606384		1.4435997363		-0.9572022051		0.5347269715		1.5817899849		0.2692978875		3.2667990116		-0.1783480877		0.0847707159		-0.4798550265

		1996q2		1.2606892354		0.6894956276		0.4551550675		0.7892007676		0.0470848422		0.7270116473		0.7823641636		1.3893340917		0.518146852		0.1943211883		0.7084323874		1.4141431598		0.8593834044		0.5982075077

		1996q3		1.2493240978		0.5458143591		0.1666710422		1.0054557343		0.6019761889		0.0480559383		1.3201572011		0.878378219		0.5048169402		-0.2197600189		1.6753641583		-0.0925566485		0.9828770082		-0.0387186441

		1996q4		0.9257466192		-0.334337657		-0.1694837085		0.8721113993		0.1562258638		0.3777832819		0.6271778401		1.022588424		0.2893055942		-0.2922969234		0.0544146099		0.0594010025		0.4232654609		0.5201650426

		1997q1		1.0804738455		-0.0152147704		0.534657675		1.0068017915		-0.0920944714		-0.4143219617		0.6937100714		0.1666442488		0.7798753748		-0.6121084284		0.7144770091		-0.1394751433		0.5342624178		0.3943131578

		1997q2		0.999213933		0.1010152976		0.640483853		0.596303407		0.033151739		-0.2202265416		0.6297402312		0.720251433		0.6026132121		0.6277759872		0.6296831502		1.0432376323		0.7111004449		0.3217297865

		1997q3		1.4125384463		-1.2885928121		0.7974178411		0.2922395038		1.1032678902		1.245444828		0.754280992		-0.0378791809		0.1374447784		0.2259509646		2.2996768839		0.1054899104		0.5136650819		0.1309985653

		1997q4		1.5046989727		0.2204095389		0.5831497484		0.2058469795		0.7299493904		-0.1081232625		1.4006459481		0.9549261982		0.4204144901		0.5233823736		3.1890482869		0.1734321777		1.1152976166		0.3159023963

		1998q1		2.1845123836		1.2971917802		1.2342050924		1.2943459521		0.6479717036		0.9851994225		1.3963068009		0.2289720162		0.2891437516		1.4152785182		1.8287240434		-0.0253594352		0.7472452811		0.7467392516

		1998q2		1.0119682783		0.4770218364		1.1248590467		0.3387527512		0.6059344803		1.0945431045		1.0514932798		0.5994293896		0.4824559188		0.7458081257		3.4621016649		1.4364078969		0.3891546771		-0.2569085265

		1998q3		1.8017555821		1.1002886018		0.586359694		0.0214439264		1.0586377368		0.7250746824		0.9173109766		-0.0085141955		0.7430955343		1.500900752		1.0603110625		1.2479321989		0.7971624752		0.2817147201

		1998q4		1.0306456622		0.2072120009		0.2502322482		0.3799094224		0.3411587141		0.3466771139		1.2725085501		0.5504611289		1.0677575843		0.6495565903		-0.2536724806		-2.9433753906		0.3118616921		-0.1596840943

		1999q1		1.1188536892		0.7937362827		0.0003592141		0.458620532		0.7091695377		0.5242957037		1.2609735505		1.0703206949		1.0080955637		1.2494488451		0.4067557599		0.1240847006		0.8334889252		-0.2076667233

		1999q2		0.5843178891		-0.7274743902		-0.5423704971		-0.6824024129		0.5628487238		-0.2664723893		0.5017458233		0.275258771		0.1782378654		0.1093085394		0.4720841624		-0.5448096587		0.3035545108		-0.0454198582

		1999q3		0.8183726387		2.1810394953		1.0149337269		1.4844604191		1.083538275		1.4693994726		0.6646432925		1.2834968951		1.4234412165		0.6447103776		0.521140062		1.1404931233		0.6349642023		0.1877269271

		1999q4		0.7698154764		0.2708150291		0.2415306223		-0.188905007		-0.2389030262		-0.2989727689		0.5131702806		0.8416656773		0.4110307847		0.4342153999		0.7472294912		0.4653348278		0.106349194		0.4130856249

		2000q1		-0.3706151832		0.7406894818		0.4099056716		0.5372158709		-0.2864283467		0.4971905077		0.5130761707		0.8406349345		-0.2296580096		0.0506649225		-0.076131041		0.5737565326		-0.1796284279		0.315019217

		2000q2		0.3654449738		-0.2073441916		-0.0603160933		-0.1456237325		-0.3371574358		0.5912188616		-0.5675988883		0.0686806253		0.0387143444		-0.1925956903		-0.013626386		-0.2197438969		-0.0038585145		0.1557284052

		2000q3		0.4305826535		0.3400988599		0.2868753835		0.7530948431		-0.0306217049		0.7208427926		0.3351604112		0.1205419554		0.7618968817		0.5176128713		0.1620588941		0.3913000983		0.6441779443		-0.2106469355

		2000q4		0.6308496415		0.3615232159		0.4412938387		0.504919691		0.0964995315		0.2559481643		0.2453486015		0.5999889672		0.5646528461		-0.0128240763		0.5098868352		0.3556089913		0.5092649388		0.3810972754

		stats		mean		0.6224397154

		full sample		stdev		0.7125196629

				max		3.4621016649

		adjusted		min		-2.9433753906

				median		0.5692046894

				count		336

				5%		0.0761859106		0.5462538048		0.6986256261

				10%		0.063937302		0.5585024134		0.6863770175

				1%		0.1001256096		0.5223141058		0.7225653251

				average company betas

				1.1731272546		0.4722279955		0.6227476981		0.5810438171		0.5121356099		0.5771768926		0.8788623678		0.6681090787		0.7362722002		0.5146589092		0.8522468213		0.2062204592		0.629984181		0.2893427308
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Figure 1. Market Betas by Quarter
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