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Abstract

This empirical paper examines the structural agency problem under credit risk raised in Lin (2006).  This nontraditional agency problem is defined as that the firm is able to sell assets to meet periodic debt obligations but debtholders do not have a monitoring or bonding mechanism (covenant protection) to protect their interest.  This condition is also demonstrated to be an equivalent condition that the firm should have defaulted but managers/shareholder still hold control of the firm.  Lin (2006) adopted a compound option pricing approach to quantify the severity of this agency problem and compute the agency cost in a meaningful way.  This paper is interested in how this model functions on explaining the real market.  We first introduce a case study of Lucent Technologies Inc. which provides the best example of the structural agency problem under credit risk.  Furthermore, we make a traditional cross-sectional analysis of S&P 500 firms from 1996 to 2004.  During our sample period, the results show that about the observations generally (about 40%) suffer from structural agency problem under credit risk and that the model captures the major features of the reality.

1
Introduction
The observation made by Black and Scholes (1973) and Merton (1974) that the equity of a firm resembles a call option is widely applied in the corporate finance literature.  When debts are issued, equityholders are effectively selling the assets of the firm to the debtholders in return for cash and a call option.  When the debts are due, like a call option, the equityholders face the choice whether to buy the assets back from the debtholders in exercising the call option or let the option expire in defaulting the firm to the debtholders.  Obviously, they will exercise the option only if the value of the assets exceeds the redemption value of the debts.    This method also lays the foundation of the structural credit risk models.

The implication of option theoretical approach in interpreting the capital structure of a firm is the debtholders wealth expropriation hypothesis.  If the equity is thought as a call option, the optimal choice for the equityholders is to support as many risky projects as possible no matter whether the NPV of the projects is positive or not since the option value is positively correlated with the variance of the returns of firm assets.  Obviously, this is not in the debtholders’ interest and an agency problem emerges from this framework.  Under no asymmetric information, the debtholders are fully informed of this agency problem and consequently will lower their loan to the equityholders at the time of debt issuance.  Barnea, Haugen, and Senbet (1980) demonstrate that it is then not in the best interest of the equityholders to take on risky projects.  They conclude that the traditional agency problem will only exist under asymmetric information.  
Under the perfect market assumption, financing choices should have no impact on the value of the firm, as first shown by Modigliani and Miller (1958) and later generalized by Stiglitz (1974).  However, in reality, the irrelevancy theorem seems unable to consistently explain the complicated capital structures observed in reality.  In relaxing the perfect market assumption, various theorems emerge to explain the determinants of the optimal capital structure.  

A prominent theory deals with inconsistencies in maximizing equityholders and debtholders’ values.  In the finance literature, Jensen and Meckling (1976) first raised these agency problems.  Viewing the corporate structure as “nexuses of contracts”, Jensen and Meckling (1976) relaxed the assumption of a fixed investment policy in Modigliani and Miller (1958), where financing choices should have no impact on the value of the firm under perfect markets.  This created incentive problems for members of the firm and now Jensen and Meckling (1976) argued the existence of optimal capital structure where the firm minimizes the total agency costs of the firm in trading-off between the agency costs of outside equity and the agency costs of outside debt.
This identifies two well-known agency problems that can be applied in the situation for the firm facing financial distress.  The first is an asset substitution problem which Jensen and Meckling (1976) raised.  It describes the situation that when default is very likely to happen, shareholders will have nothing to lose and will tend to pursue extremely risky but not necessarily positive NPV investment projects.  The second is the under-investment problem, which is another kind of agents’ incentive problems associated with leverage originally described by Myers (1977).  This agency problem happens when the shareholders have incentive to reject the projects which are beneficial to both debtholders and the whole company by using the equityholders’ stakes but not beneficial to the equityholders.  Note that these two kinds of agency problem do not exist in an information symmetric circumstance or without a chance for bankruptcy to occur.  However, the agency problem that results from the structural difference of debt in a multi-period setting exists even under no information asymmetry as our paper develops. 

In order to mitigate the traditional agency problems with financial distress, various methods are suggested in the literature.  Secured debt (debt that is collateralized by tangible assets of the firm) is one of the methods suggested by Scott (1976) and Stulz and Johnson (1985).  Moreover, Myers (1977) indicates that debt maturity choice can mitigate the under-investment problems.  The shareholders can pay off the debtholders’ fixed claim and obtain all of the benefits of the project by funding with debt that matures before investment opportunities expire.  Barnea, Haugen, and Senbet (1980) also demonstrate short-term debts and callable debts allow firms to minimize the agency costs of debt that result from information asymmetry, managerial risk incentives and foregone growth opportunities resulting from Myers’ under-investment problems.  John and Nachman (1985) find that a “reputation” effect plays an important role to mitigate the interest conflict between the shareholders and the debtholders in a dynamic setting.  Smith and Warner (1979), Asquish and Wizman (1990), Crabbe (1991), Bae, Klein, and Padmaraj (1994), and Wei (2005) show that making protective bond covenants can also be an efficient method to avoid some strategic actions from shareholders (managers).
Varying from the two well-known agency problems in financial distress above, the asset substitution problem and the under-investment problem, this paper examines a different kind of agency problem, the structural agency problem under credit risk.  Under the assumption of no agency problem between shareholders and managers and no information asymmetry between shareholders and debtholders, such agency problem of debt is defined as when the firm is able to sell assets to meet a current debt obligation but debtholders lack a monitoring or bonding mechanism (a safe covenant) to protect themselves.  As shown in Lin (2006), this circumstance is also equivalent to the situation where shareholders still hold the control of the firm when the firm should have defaulted.  Due to the characteristic of the compound option pricing approach implied in Lin (2006) that allows multiple exercises, we are able to analyze the structural agency problem under credit risk in a multi-period setting and compute the agency cost in a meaningful way.  This allows us to empirically test the significance of this agency problem as well.

For the empirical work, a case study of Lucent Technologies Inc. is presented and investigated in depth.  We also perform empirical analyses for the S&P 500 firms from 1996 to 2004.  The results show that nearly 40% of the observations suffer from the structural agency problem under credit risk in this sample period.  If the whole sample period is divided into three sub-periods, Period 2 (1999-2001) shows a relative higher percentage of the agency problem occurrence.  The sample is also categorized into nine industrial sectors.  Comparing to those of Period 1 and 3, the percentages of observations with agency costs in all nine industrial sectors in Period 2 are the highest.  In addition, the sum of total agency cost in Period 2 is the highest.  An explanation for this is the financial stress from which many firms suffered from the burst of the dot com bubble.  Based on the results of the cross sectional analyses, the relationship between the agency cost and some important indicators of the firms is investigated.  Furthermore, we test how book value financial ratios which are widely used in the real market respond to the agency costs computed.  Finally we test the default prediction potential of the agancy cost measure approach by running regression against the Altman Z-score.  As a result, all of the empirical results show that the structural agency problem under credit risk model captures the major features of the reality.
This paper is organized as following: Section 2 includes a brief explanation of the structural agency problem under credit risk and the model to quantify the agency cost.  A case study of Lucent Technologies Inc. is provided in Section 3.  Section 4, 5, and 6 show the empirical results of testing the sample of S&P 500 firms from 1996 to 2004 from several aspects.  Section 7 is the conclusion.

2
The Model
2.1
The Structural Agency Problem under Credit Risk
The structural agency problem under credit risk we study is a situation where the agents who represent equityholders (managers of the company) continue to operate the company when they able to sell assets to meet periodic debt obligations but debtholders lack of a safe covenant to protect their interest.  As shown in Lin (2006), this situation is equivalent to the situation that equityholders still hold control of the firm even they can no longer issue equity in rational, well functioning capital markets.  If the company can no longer issue equity, the existing equity must not be valuable, given that the new and old equity shares must bear the same price.  Hence theoretically, the existing equity must be worthless.  However, the fact that the existing equity continues to trade in the market place with a positive price indicates that the equityholders successfully escape default and transfer value from the debtholders to themselves.  
As we will show, the survival condition under the condition with the covenant protection is identical to the call value (equity value) of the firm being larger than the debt payment (coupon and principal) due at the payment date.  However, companies will continue to operate as long as the asset value is greater than the payment due resulting from the lack of the covenant protection to prevent the firm from selling assets to meet current debt obligations.  Therefore, we can clearly understand that the cause of the agency problem examined in this paper results from the difference of the debt structure, debt with or without the covenant protection. 
2.2
No-arbitrage Default Barrier
As mentioned earlier, the covenant protection permits the debtholders to eliminate the agency problem by regulating firm’s ability to liquidate assets.  To do so, the debtholders must know the default barrier by which the firm is limited to liquidity its assets.  This is a multi-period problem.  To demonstrate, we first specify the asset value dynamics in a continuous time setting as follows:
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.  The no arbitrage condition for default barrier for default is a compound option problem (see Lin (2006)).  The default barrier is an internal solution of the asset each period to the following problem:


[image: image8.wmf]()

jj

ETK

=


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (2)

where [image: image9.wmf]j

K

 is the j-th cash flow obligation and [image: image10.wmf]()

j

ET

 is the equity value at time [image: image11.wmf]j

T

.  In other words, we set [image: image12.wmf]()

jj

ATA

=

 so that the equation is satisfied.  Note that [image: image13.wmf]()

j

ET

 is a complicated function of the asset value [image: image14.wmf]()

j

AT

 and there is no closed form solution but to use numerical algorithms to find the value of the asset [image: image15.wmf]()

j

AT

.  In a simplified world where there is only one random sources (i.e. Geske (1979)), Lin (2006) demonstrates how such default boundaries can be easily identified.  However, in reality, the asset value depends on a number of economic state variables and hence no easy solution can be identified.  Fortunately, while exact solutions are not available, we are still able to predict the signs of the first order derivatives of the default boundaries (and later agency cost) with respect to the parameters that are embedded in the state variables.  

Once the default boundaries are solved, we can then solve for the debt value at each time [image: image16.wmf]j
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.  We assume that in between any two cash flow obligations, the firm would not default.

The structural agency problem exits if there is no safe covenant protection that prevents the firm from selling assets to meet periodic debt obligations.  As Lin (2006) demonstrates, this is equivalent to setting the default boundaries as follows:
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These boundaries are lower than the boundaries set by the no-arbitrary condition in (2)

.  To see that, if we use (5),
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then it is always in default under condition (2).  According to Lin (2006), the agency cost can be therefore measured as the difference between the equity value measured under (2) and under (5):
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2.3
Characteristics and Determinants of the Agency Cost

According to Lin (2006), one of the characteristics of the structural agency problem under credit risk is that when the firm is extremely solvent the agency cost does not exist.  And the solvency of the firm is decided from two aspects: the leverage ratio and the profitability of the investment project.  Higher solvency of the firm results from the smaller leverage ratio and the higher profitability of the investment project.  Following this characteristic we can decide which indicators of the firms we want to test.  
There are a variety number of factors that impact the asset value.  However, it is difficult to quantify all the factors that impact the asset value.  Wise investment projects that result in high profitability increase the asset value.  They can be observed empirically via returns on assets (ROA).  ROA increase 
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 in (1).  The growth potential of a firm is usually represented the market-to-book ratio of equity.  The difference between the two stands for how the market perceives the future of the company, which is positively related to 
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.  As mentioned above, leverage ratio is an indicator of a firm’s solvent capability as well.  Higher leverage ratios increase the default probability of the firm which also increase 
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.  Therefore, we can predict that the agency costs computed should be negatively correlated with the ROA and market-to-book ratios and should be positively correlated with the leverage ratio.
Another important characteristic of the structural agency problem under credit risk is that under the assumption of no information asymmetry such agency problem can still exist.  However, as proved by Lin (2006), under a no arbitrage condition, the firm will face a much higher debt financing cost if it refuses to make the safe covenant.  In fact, several recent empirical papers support this point.  Bradley and Robert (2004) find that a negative relation exists between the presence of a safe covenant and the promised yield by using private debt contracts.  Furthermore, using public debt contracts, Goyal (2004), Chava, Kumar, and Warga (2005), and Reisel (2004) find a negative relation between the presence of a safe covenant and the promised yield.  Most lately, Wei (2005) also document that credit spreads are decreasing in the strength of covenant protection by constructing a Covenant Protection Index for a large sample of public bonds. 
3
Case Study: Lucent Technologies Inc.

Lucent Technologies Inc. is the best, recent example that we could find to view the structural agency problem under credit risk.  In late 1999, in an attempt to continue its glorious appreciation in equity that was achieved in 1997 and 1998, its CEO, Richard McGinn, and its board of directors embarked a series of inappropriate business practices that inflated its equity price even more by trading off its fundamentals for book value revenues.  As the scandal broke out in 2000, which coincided with the burst of high-tech bubble, Lucent’s equity value free fell from over $60 per share to near 50 cents.  At this time, Lucent engaged in a series of activities to prevent default.  In this case study, we will reveal their structural agency problem under credit risk and compute the corresponding cost.
3.1
Background
The trouble of Lucent began in late 1999.  The stock price plummeted sharply and its debt mounted.  Due to the fact that the scandal of Lucent coincided with the internet burst in 2000, we must de-trend Lucent by the market in general in order to see the agency problem caused by Lucent’s management and board of directors.  As we can see, in both Figure 1 and Figure 2, Nasdaq and a broader index (S&P 500) lose less than Lucent after the burst of the internet bubble.
Figure 1:  Lucent vs. Nasdaq100
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Figure 2:  Lucent vs. S&P500
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Figure 3: Change of Capital Structure of Lucent Technologies Inc.
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Figure 4:  Price vs. Volatility – Lucent Technologies Inc.
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Under pressure to meet revenue goals, Lucent in 1999 began giving large discounts to meet its sales numbers and began giving more loans to service providers to win their business.  As we can see, in Figure 3, the illegal wrongdoing by Lucent’s management and the board inflated the revenues and earnings and brings to their peaks at the second quarter of 2000.  But then, after the company could no longer artificially inflate its earnings, the company started to crumble.  The board took action and fired CEO Richard McGinn in October 2000 though it gave him a golden parachute of more than $12 million as a parting gift.  Moreover, according to the company activity information obtained from Wall Street Journal Index, from late 2000 to 2003 Lucent started to sell assets (plants) and cut work force in order to avoid default.  The price-volatility picture in Figure 4 demonstrates that the agency problem of Lucent increased as its equity became increasingly volatile as it tries to improve its position.  The fact that Lucent’s market price came back a little while the book value equity is still negative explains the size of their agency cost.
3.2
Data and Results

In order to look into measure Lucent’s structural agency problem under credit risk, we collect data to measure the agency cost.  Weekly equity prices are collected from Yahoo Finance website.  Quarterly financial reports from December 1995 to March 2004 are obtained from COMPUSTAT.  For the risk free rate, we use CMT (Constant Maturity Treasury) 1-year rates that are obtained from the Federal Reserve Bank of St. Louis website.  From this data we measure the agency costs across time for Lucent.

Figure 5:  Agency Costs: Lucent Technologies Inc.
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Figure 5 shows that Lucent’s structural agency problem under credit risk started to appear at the end of 2000, roughly one year after the scandal broke out.  As the company’s situation continued to deteriorate the agency cost is higher.  Note that in the third quarter of 2002 in figure 3, the book value of Lucent’s equity is negative.  At the same time, Figure 5 shows that the agency cost of Lucent reaches its peak, $721.50 million dollars, in the sample period.  Moreover, from Figure 5, we can clearly comprehend the severity of structural agency problem under credit risk that Lucent suffered from.
4
Empirical Research I – Agency Costs vs. Financial Factors in Market Value
In this section, we want to see the significance of the structural agency problem under credit risk in a broader market.  We are interested in asking the following questions: Does the structural agency problem under credit risk generally exists in reality?  If yes, then how bad is the problem?  What are the relations between the magnitude of the agency cost and some important indicators of the firms?  Applying the model, we are able to find some interesting answers to these questions.

4.1
Data

Since our model claims that even under no information asymmetry the nontraditional agency costs still exist, we think S&P 500 companies, public firms which are assumed to have no or less asymmetric information, should be the appropriate sample data for our model.  We collect annual data of these 500 firms from 1996 to 2004 from COMPUSTAT and compute the agency cost for each observation.  4500 observations (500 (companies) × 9 (years)) are supposed to be obtained for the designed sample data.  However, because of the incompleteness of the data for some companies, eventually 4,332 observations are useable.  Again, for the risk free rate, CMT (Constant Maturity Treasury) 1-year rates that are obtained from the Federal Reserve Bank of St. Louis web site are used.  Monthly stock prices are collected from Yahoo Finance website.  The industrial sectors used to categorize the sample follow the industrial definition of Yahoo Finance.
4.2
Results

For all the 4,332 observations, we compute the agency cost using our model.  Moreover, after computing the agency costs of the available observations, those of 2614 observations are defined as zero.  The reason they are “defined as zero” is because some agency costs are not actually zero.  They are just relatively tiny comparing with the market capital size or even equivalent size.  We define that the agency costs are zero if the values are less than $0.005 million ($5,000).  Take the extreme case of the minimal equivalent debt in Part A of Table 1 ($5.79 million) for example, it is reasonable to view the $0.005 million of nontraditional agency cost as zero because it is trivial (less than 0.1%).  Following this definition, about 40% (1,718 / 4,332) of total observations show existence of the agency cost, which tells us that the structural agency problem under credit risk generally occurs in the reality.  Furthermore, we divide the whole set of data into 3 time periods: Period 1 (1996 - 1998), Period 2 (1999 – 2001), and Period 3 (2002 – 2004) and show statistics of these three periods in part B to D respectively in Table 1.  The data show us that in Period 2 S&P 500 firms suffer from relatively more structural agency problems under credit risk (50%) than in Period 1 (32.76%) and Period 3 (35.94%).  Now the sample is further categorized into nine industrial sectors:  Basic Materials, Conglomerates, Consumer Goods, Finance, Healthcare, Industrial Goods, Services, Technologies, and Utilities.  The result is present in Table 2.  Comparing to those of Period 1 and 3, the percentages of observations with agency costs in all nine industrial sectors in Period 2 are the highest.  In addition, the sum of total agency cost in Period 2 is also the highest among the three sub-sample periods.  The financial stress caused by the burst of the high-tech bubble around 2000 which was detrimental to many firms is a good explanation for this phenomenon.
Next, we divide the sample into several sub-samples and examine the power of the explanatory variables.  We first sort all 4,332 observations by the company and then the agency cost.  Then we divide the sample into two broad sub-samples – the ones without agency cost and the ones with agency cost.  For the ones with agency cost, we further divide them into upper and lower halves.  Then we divide the upper half into two equal-sample quarters.  We continue to divide the highest quarter into two equal-sample eighths.  The result is present in Table 3.

The leverage (moneyness), size (asset value), and interest cost (coupon) factors impact the magnitude of agency cost significantly.  The higher the leverage (lower the moneyness), large the size, and higher the coupon, the higher the agency cost.  Interest cost impacts the agency cost positively is intuitive and confirms our model.  Higher leverage causing higher agency is the most intuitive observation of the model and confirmed by the data.  Higher interest costs increase the company’s likelihood to default and yet the company can hide it by using assets instead of new equity or new debt to pay for it.  Finally, the larger the company the higher the agency cost confirms the widely accepted wisdom that large firms there is less communication and mutual understanding between the share holders and the bond holders, leaving room for the management that represents the share holders to incur the agency cost.

Table 3 also shows that volatility and market capitalization are not factors that influence the agency cost under study in this paper.  This is interesting because volatility and market capitalization should already reflect the agency cost and hence should be insignificant.

Note that all results confirm the model that predicts leverage (moneyness), interest cost (coupon), and size (asset value) to have significantly positive impact and volatility to have a mild impact.

Finally, we perform the cross-sectional analysis by running regressions of the agency cost against several explanatory variables: 

· leverage (as a proxy for moneyness in the model), 

· volatility, 

· asset value or equivalent debt (which is a size variable)

· market capital, and 

· interest cost.

The equivalent debt (ED) is defined as Short term debts + 0.75 × Other debts + 0.5 × Long term debts; the market cap (MC) is defined as Stock Price × Outstanding Shares; the asset value (Asst) is then defined as ED + MC; the leverage (Mny) is defined as Asst ( ED; interest cost (Cpn) is defined as Interest expenses + Costs of Sales; and finally volatility (Vol) is defined Equity standard deviation × MC ( Asst.  The equity standard deviation is computed as the sample standard deviation on annualized monthly one year stock returns for the past 11 observations.  We used monthly data of S&P 500 stock price from 1996 to 2004.

The regression is controlled for:

· rating dummies

· lagged stock return

· market to book

As shown in Lin (2006), since the agency cost is a non-monotonic function of those independent variables, higher order items for each variable are included in the regression formula.  The regression formula is:
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where AC is the agency cost.

The results shown in Table 2 are from data without zero agency costs.  In Part A of Table 4, if the total data is concerned, all variables in the regression formula are statistically significant and the R square is 0.2361.  In Part B to D of Table 4, even though some variables are not statistically significant, the R squares are all higher than that of Part A.  From these empirical results, we are able to see the relationship between the agency costs and those important indicators of the firms.  Ignoring the second and third order terms, the agency cost is positively correlated with volatility of asset value, asset value, and coupon while is negatively correlated with moneyness and market capital.  This outcome is quite reasonable in a common sense and shows that our model captures the major features of the reality.

5
Empirical Research II – Agency Costs vs. Accounting Ratios in Book Value

In the former section, we test the agency costs against several important financial factors in market value, and the results show that our model captures the features of the reality pretty well.  In this section, we are interested in understanding how some accounting ratios (in their book values) which are generally used in the real market respond to the agency costs computed.  Section 2.3 decides three accounting ratios to test from discussing the characteristics of the structural agency problem under credit risk:  the ROA ratio, the market-to-book ratio, and the leverage ratio.  We predict that the agency costs computed should be negatively correlated with the ROA and market-to-book ratios and should be positively correlated with the leverage ratio.  

The sample continues to be the S&P 500 firms from 1996 to 2004.  The agency costs are computed following the approach in the former section.  The accounting ratios of each firm, the ROA ratio, the market-to-book ratio, and the leverage ratio, are collected from COMPUSTAT.  Then we perform the cross-sectional analysis by running regressions of the percentage of agency cost on total market value of assets against the three accounting ratios.  The regression formula is:
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We should notice that 
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 is the market asset value which is defined as sum of equivalent debt and market cap (ED + MC) while 
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 are book value ratios obtained from the financial statements of the firms.  


4282 useable observations are eventually obtained for the whole sample period, 1996 – 2004, due to incompleteness of some of the data.  The results are present in Part A of Table 5.  The results confirm our prediction about the determinants of the agency costs:  the agency costs should be negatively correlated with the ROA and market-to-book ratios and should be positively correlated with the leverage ratio.  The t-statistics of the three coefficients are all statistically significant.  If the whole sample period is divided into three sub-periods as in the former section, the results are present in Part B to D of Table 5.  From Part B to D of Table 5, all the signs of the coefficients match our prediction.  While the t-statistics of the coefficients in Period 1 are all statistically insignificant, those in Period 3 are all statistically significant.  The t-statistic of ROA is not statistically significant in Period 2.  Therefore, we can understand that the three accounting ratios generally respond the agency costs well.  
6
Empirical Research III – Agency Costs vs. Altman Z-Score

One of the important characteristics of the structural agency problem under credit risk is that this agency problem will not occur and the agency cost will not exist if the firm is solvent enough.  Moreover, according to Lin (2006), the agency cost is a decreasing function of the asset value before the firm value touches the implied default barrier which is shown as 
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 in Section 2.2.  Therefore, the magnitude of the agency costs can be used to predict default.  The more the agency cost the firm bears, the higher the default possibility it faces.
In the late 1960s, New York University Professor Edward Altman introduced the Z-score formula to measure the likelihood of bankruptcy amongst companies.  Altman Z-score is a weight-average combination of five financial ratios.  The lower the score is, the higher the possibility of bankruptcy become.  Generally speaking, companies with Z-scores higher than 3 can be viewed as financially healthy companies.  The range which Z-scores are between 1.8 and 3 is a grey area and the financial conditions of the companies should be on alert.  With Z-scores below 1.81, the default probabilities of the companies are high.  Because the five financial ratios can be easily accessed from the financial statements, Altman Z-score provides a convenient approach to measure the default probability in the real world.  
In this section, since both the magnitude of the agency cost and the Z-score can be used on measuring default probability, we are able to test how the agency cost approach works in the reality by running regression against the Z-score.  Following the discussion above, we can predict that the relation between magnitude of the agency cost and Z-score is negative.  Again, the sample continues to be the S&P 500 firms from 1996 to 2004.  The agency costs are computed annually and the annual Z-scores of the companies are obtained from COMPUSTAT.  The regression formula is:
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 is the equivalent debt which is defined in Section 4.2
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 is the Altman Z-score.
 
All the observations in the finance sector are deleted since the Z-score standard cannot be used on explaining the finance companies due to their special financial structure.  Eventually, 3484 observations are useable.  The result is present in Part A of Table 6.  The result show that the magnitude of the agency cost is negatively correlated with the Z-score and the t-statistic of the coefficient is statistically significant.  This confirms our prediction.  Furthermore, if the whole sample period is divided into three sub-periods, the results are present in Part B to D in Table 6 respectively.  The negative signs of the coefficients in all three sub-periods confirm out prediction while the t-statistics of the coefficients are not statistically significant in Period 1 and Period 3.  Based on these empirical results, the default prediction function of the agency cost approach is proved.     
7
Conclusion


This paper examines the structural agency problem under credit risk, a nontraditional agency problem introduced in Lin (2006).  This agency problem occurs when the firm is able to sell assets to meet a current debt obligation but debtholders lack a monitoring or bonding mechanism to protect themselves.  Or this circumstance is equivalent to that the firm should have defaulted but the shareholders still have the control of the firm to meet the periodic debt obligations.  The reason is that there is a difference between the default definition of a debt with a safe covenant and one without a safe covenant.  This safe covenant in this dissertation represents a monitoring or bonding mechanism and keeps the firm from selling assets to meet the debt obligations. 
In summary, this empirical paper contributes to the literature in several ways.  First, it provides a multi-period view of a nontraditional agency problem, the structural agency problem under credit risk.  As opposed to the existing literature whose discussions are mostly based upon the single period model (i.e. single maturity debt so that the Black-Scholes-Merton model can be applied), a multi-debt model is adopted in this paper.  Moreover, because the characteristic of the multi-debt structure represents the reality closely, we can actually measure the severity of the structural agency problem under credit risk and quantify its agency cost in a meaningful way.  Second, the case study of Lucent Technologies Inc. provides us a vivid example of the existence of the structural agency problem under credit risk in reality.  Third, the results of empirical works show that in the sample period of 1996 to 2004 the structural agency problems under credit risk generally exist in the S&P 500 firms.  The three accounting book value ratios, market-to-book, ROA, and leverage ratios, generally respond the magnitude of the agency costs computed well in this selected sample.  Finally, the default prediction ability of the agency cost measure approach is proved by exploring its relation with the Altman Z-score approach which is a widely used instrumentation on measuring default possibility.  Therefore, based on the empirical results in this paper, we are bale to conclude that structural agency problem under credit risk model captures the major features of the reality.
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Table 1: Descriptive Statistics of the Data I
	 
	 
	 
	Part A: Total Data (1996 - 2004)
	 
	 

	 
	Agency Cost
	Moneyness
	Volatility
	Asset Value
	Market Capital
	Equivalent Debt
	Coupon

	 (Million)
	Data with Zero Agency Costs (4332 observations)

	Mean
	35.97
	7.84
	0.24
	36538.05
	18720.66
	17817.38
	7664.7

	Median
	0
	3.42
	0.19
	12085.59
	7191.62
	3474.32
	3038.76

	Std. Dev.
	186.36
	25.22
	0.18
	82886.05
	38531.03
	59647.29
	15866.2

	Max
	5668.29
	1209.17
	2.07
	1238330.3
	602432.56
	988288
	216800

	Min
	0
	1.03
	0.01
	160.96
	148.76
	5.79
	1.03

	 
	Data without Zero Agency Costs (1718 observations)

	Mean
	90.6
	3.5
	0.26
	41705.07
	15301.45
	26402.8
	8394.75

	Median
	2.89
	2.48
	0.2
	14550.31
	7358.06
	5733.38
	4354.21

	Std. Dev.
	287.32
	4.54
	0.22
	90805.77
	27900.52
	72347.97
	14263.38

	Max
	5668.29
	1209.17
	2.07
	1238330.3
	602432.56
	988288
	216800

	Min
	0
	1.04
	0.01
	684.11
	298.41
	51.03
	10.59

	 
	
	 
	Part B: Period 1 (1996 - 1998)
	 
	 

	 
	Agency Cost
	Moneyness
	Volatility
	Asset Value
	Market Capital
	Equivalent Debt
	Coupon

	 (Million)
	Data with Zero Agency Costs (1398 observations)

	Mean
	20.90
	8.74
	0.23
	25199.33
	13843.74
	11355.59
	5710.68

	Median
	0.00
	3.78
	0.19
	8550.60
	5372.58
	2402.75
	2342.25

	Std. Dev.
	187.38
	35.85
	0.16
	51807.33
	27486.96
	34666.76
	12066.20

	Max
	5668.29
	1209.17
	1.74
	592507.41
	345826.44
	457716.50
	145647.00

	Min
	0.00
	1.03
	0.01
	160.96
	148.76
	5.79
	1.03

	 
	Data without Zero Agency Costs (458 observations)

	Mean
	63.79
	3.34
	0.24
	31797.74
	11871.31
	19926.42
	6943.48

	Median
	1.41
	2.62
	0.20
	12050.33
	6392.85
	4576.00
	3803.30

	Std. Dev.
	323.40
	2.64
	0.19
	62947.69
	18939.30
	49194.59
	10393.60

	Max
	5668.29
	29.69
	1.74
	570604.81
	239539.44
	457716.50
	120990.00

	Min
	0.01
	1.04
	0.01
	684.11
	298.41
	73.23
	10.59

	 
	
	 
	Part C: Period 2 (1999 - 2001)
	 
	 

	 
	Agency Cost
	Moneyness
	Volatility
	Asset Value
	Market Capital
	Equivalent Debt
	Coupon

	 (Million)
	Data with Zero Agency Costs (1462 observations)

	Mean
	43.47
	9.24
	0.29
	40135.24
	22263.74
	17871.49
	8128.12

	Median
	0.00
	3.32
	0.24
	13024.56
	7700.08
	3686.18
	3217.76

	Std. Dev.
	175.46
	23.72
	0.22
	85654.94
	47604.04
	55897.69
	16216.52

	Max
	2438.93
	558.05
	1.74
	962973.95
	602432.56
	703263.75
	170318.00

	Min
	0.00
	1.04
	0.01
	1057.58
	442.03
	21.94
	14.30

	 
	Data without Zero Agency Costs (731 observations)

	Mean
	86.93
	4.12
	0.31
	41358.63
	16472.91
	24885.71
	7487.82

	Median
	3.03
	2.55
	0.24
	14018.41
	7489.21
	5347.90
	3774.30

	Std. Dev.
	240.48
	6.39
	0.25
	91444.11
	31427.72
	69595.89
	11498.97

	Max
	2438.93
	89.81
	1.74
	962973.95
	398104.75
	703263.75
	149335.00

	Min
	0.01
	1.04
	0.01
	1112.26
	442.03
	51.03
	26.19

	 
	
	 
	Part D: Period 3 (2002 - 2004)
	 
	 

	 
	Agency Cost
	Moneyness
	Volatility
	Asset Value
	Market Capital
	Equivalent Debt
	Coupon

	 (Million)
	Data with Zero Agency Costs (1472 observations)

	Mean
	42.82
	5.61
	0.19
	43734.00
	19833.41
	23900.59
	9060.20

	Median
	0.00
	3.15
	0.15
	15020.16
	8256.71
	4603.00
	3710.25

	Std. Dev.
	194.98
	9.22
	0.15
	101017.75
	36967.25
	78445.63
	18328.34

	Max
	3875.45
	143.31
	2.07
	1238330.30
	385882.84
	988288.00
	216800.00

	Min
	0.00
	1.03
	0.01
	1025.90
	323.88
	52.37
	10.62

	 
	Data without Zero Agency Costs (529 observations)

	Mean
	119.16
	2.77
	0.21
	50827.17
	16661.27
	34165.90
	10915.97

	Median
	5.70
	2.23
	0.15
	18168.73
	7743.35
	8588.30
	6042.00

	Std. Dev.
	311.12
	1.85
	0.17
	108093.58
	29055.27
	90269.58
	19407.36

	Max
	3875.45
	14.01
	0.99
	911089.17
	242269.63
	733141.50
	216800.00

	Min
	0.01
	1.04
	0.01
	1025.90
	658.20
	264.61
	56.78


Table 2:  Descriptive Statistics of the Data II
	 
	 
	 
	Period 1
	 
	 
	Period 2
	 
	 
	Period 3
	 

	 
	 
	Total AC
	Number
	AC %
	Total AC
	Number
	AC %
	Total AC
	Number
	AC %

	 
	Observations without AC
	 
	76
	 
	 
	54
	 
	 
	92
	 

	Basic Materials
	Observations with AC
	 $           1,588.86 
	55
	41.98%
	 $           3,488.15 
	80
	59.70%
	 $          4,582.97 
	42
	31.34%

	 
	Subtotal
	 
	131
	 
	 
	134
	 
	 
	134
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	22
	 
	 
	14
	 
	 
	25
	 

	Conglomerates
	Observations with AC
	 $              568.61 
	14
	38.89%
	 $             903.08 
	22
	61.11%
	 $           3,223.51 
	11
	30.56%

	 
	Subtotal
	 
	36
	 
	 
	36
	 
	 
	36
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	137
	 
	 
	114
	 
	 
	120
	 

	Consumer Goods
	Observations with AC
	 $           1,767.99 
	40
	22.60%
	 $          7,324.65 
	74
	39.36%
	 $          5,043.76 
	60
	33.33%

	 
	Subtotal
	 
	177
	 
	 
	188
	 
	 
	180
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	122
	 
	 
	82
	 
	 
	140
	 

	Finance
	Observations with AC
	 $        14,230.36 
	101
	45.29%
	 $       23,830.37 
	151
	64.81%
	 $        17,893.38 
	105
	42.86%

	 
	Subtotal
	 
	223
	 
	 
	233
	 
	 
	245
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	100
	 
	 
	98
	 
	 
	108
	 

	Healthcare
	Observations with AC
	 $          3,608.85 
	19
	15.97%
	 $           1,896.94 
	27
	21.60%
	 $            1,610.85 
	23
	17.56%

	 
	Subtotal
	 
	119
	 
	 
	125
	 
	 
	131
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	60
	 
	 
	50
	 
	 
	59
	 

	Industrial Goods
	Observations with AC
	 $          2,005.59 
	41
	40.59%
	 $           7,122.69 
	58
	53.70%
	 $          4,639.88 
	51
	46.36%

	 
	Subtotal
	 
	101
	 
	 
	108
	 
	 
	110
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	177
	 
	 
	155
	 
	 
	186
	 

	Services
	Observations with AC
	 $          3,592.60 
	74
	29.48%
	 $           6,898.17 
	101
	39.45%
	 $           7,157.72 
	69
	27.06%

	 
	Subtotal
	 
	251
	 
	 
	256
	 
	 
	255
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	186
	 
	 
	143
	 
	 
	175
	 

	Technologies
	Observations with AC
	 $              715.07 
	78
	29.55%
	 $           5,904.21 
	143
	50.00%
	 $         13,320.17 
	110
	38.60%

	 
	Subtotal
	 
	264
	 
	 
	286
	 
	 
	285
	 

	 
	 
	 
	
	 
	 
	
	 
	 
	
	 

	 
	Observations without AC
	 
	60
	 
	 
	21
	 
	 
	38
	 

	Utilities
	Observations with AC
	 $            1,137.92 
	36
	37.50%
	 $            6,181.07 
	75
	78.13%
	 $          5,564.32 
	58
	60.42%

	 
	Subtotal
	 
	96
	 
	 
	96
	 
	 
	96
	 

	 
	Observations without AC
	 
	940
	 
	 
	731
	 
	 
	943
	 

	Total
	Observations with AC
	 $        29,215.85 
	458
	32.76%
	 $       63,549.33 
	731
	50.00%
	 $       63,036.56 
	529
	35.94%

	 
	Subtotal
	 
	1398
	 
	 
	1462
	 
	 
	1472
	 


Table 3: Explanatory Power of Key Financial Variables

We divide the sample into several sub-samples and examine the power of the explanatory variables.  We first sort all 4332 observations by the company and then the agency cost.  Then we divide the sample into two broad sub-samples – the ones without agency cost and the ones with agency cost.  For the ones with agency cost, we further divide them into upper and lower halves.  Then we divide the upper half into two equal-sample quarters.  We continue to divide the highest quarter into two equal-sample eighths.

	
	
	Mny
	Vol
	Asst
	Mc
	Cpn

	no AC
	mean
	10.70
	0.23
	33128.82
	20966.08
	7182.56

	
	std.Dev
	31.94
	0.16
	77029.49
	43999.65
	16817.68

	
	skew
	23.37
	2.17
	6.95
	5.24
	6.21

	
	kurt
	796.98
	10.84
	69.40
	37.99
	46.99

	
	
	
	
	
	
	

	all AC
	mean
	3.50
	0.26
	41725.32
	15304.18
	8398.29

	
	std.Dev
	4.54
	0.22
	90855.74
	27915.96
	14271.08

	
	skew
	10.52
	2.08
	4.97
	5.72
	6.98

	
	kurt
	161.99
	6.62
	30.46
	45.58
	73.69

	
	
	
	
	
	
	

	upper half
	mean
	2.49
	0.22
	49457.59
	15409.88
	10858.68

	
	std.Dev
	1.33
	0.17
	103442.64
	26702.26
	15939.15

	
	skew
	1.80
	1.62
	4.51
	5.14
	6.24

	
	kurt
	4.20
	3.15
	25.08
	33.48
	59.30

	
	
	
	
	
	
	

	highest quarter
	mean
	2.17
	0.20
	60004.34
	16460.77
	13442.29

	
	std.Dev
	1.08
	0.15
	111247.41
	25812.22
	17569.50

	
	skew
	1.96
	1.63
	3.67
	4.90
	5.84

	
	kurt
	5.19
	3.45
	16.00
	31.01
	50.72

	
	
	
	
	
	
	

	highest eighth
	mean
	1.94
	0.19
	74491.14
	18406.73
	16004.35

	
	std.Dev
	0.85
	0.15
	119302.99
	25516.22
	19504.82

	
	skew
	1.83
	1.88
	3.36
	4.54
	6.10

	
	kurt
	4.91
	5.21
	14.89
	27.35
	54.31


Table 4: Empirical Results I
The regressions are model-implied agency cost on various explanatory variables: leverage (moneyness), volatility, size (asset value), market capitalization, and interest cost (coupon).  Each explanatory variable is raised to the 4th power to capture the non-linear effect.  The equivalent debt (ED) is defined as Short term debts + 0.75 × Other debts + 0.5 × Long term debts; the market cap (MC) is defined as Stock Price × Outstanding Shares; the asset value (Asst) is then defined as ED + MC; the leverage (Mny) is defined as Asst ( ED; interest cost (Cpn) is defined as Interest expenses + Costs of Sales; and finally volatility (Vol) is defined Equity standard deviation × MC ( Asst.  The equity standard deviation is computed as the sample standard deviation on annualized monthly one year stock returns for the past 11 observations.  We used monthly data of S&P 500 stock price from 1996 to 2004.

	 
	Intercept
	Mny
	Vol
	Asst
	Mc
	Cpn
	Mny^2
	Vol^2
	Asst^2
	Mc^2
	Cpn^2
	Mny^3
	Vol^3
	Asst^3
	Mc^3
	Cpn^3

	 
	 
	 
	 
	 
	 
	Part A: Total Data (1996 – 2004)
	 
	 
	 
	 
	 
	 
	 

	Coefficients
	-131.339
	-35.550
	1227.625
	0.004
	-0.014
	0.025
	1.347
	-1222.676
	-97.073
	584.777
	-2260.643
	-0.011
	352.237
	0.006
	-0.079
	0.602

	t-stat
	-4.86
	-5.45
	7.15
	9.32
	-10.53
	13.03
	4.87
	-3.96
	-7.08
	5.68
	-6.83
	-4.32
	2.40
	5.33
	-3.90
	4.70

	R Square
	0.2361
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	Part B: Period 1 (1996 – 1998)
	
	
	
	
	
	
	 

	Coefficients
	-96.790
	-96.992
	2287.072
	0.003
	-0.007
	0.003
	11.371
	-4097.662
	42.643
	-1795.936
	10410.821
	-0.349
	1990.039
	-0.004
	0.576
	-8.692

	t-stat
	-1.52
	-2.77
	3.99
	1.71
	-1.66
	0.52
	2.69
	-3.36
	0.55
	-2.78
	5.43
	-2.46
	2.80
	-0.39
	2.93
	-6.57

	R Square
	0.3907
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	Part C: Period 2 (1999 – 2001)
	
	
	
	
	
	
	 

	Coefficients
	-117.537
	-22.045
	844.050
	0.005
	-0.016
	0.030
	0.796
	-679.663
	-118.289
	783.806
	-4766.713
	-0.006
	143.687
	0.008
	-0.104
	1.897

	t-stat
	-3.32
	-2.90
	3.95
	8.01
	-9.67
	10.15
	2.96
	-1.82
	-6.72
	6.52
	-5.63
	-2.72
	0.82
	5.56
	-4.76
	4.08

	R Square
	0.30802
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	Part D: Period 3 (2002  – 2004)
	
	
	
	
	
	
	 

	Coefficients
	58.663
	-288.855
	3410.245
	0.003
	-0.008
	0.022
	33.993
	-5517.345
	-85.296
	-37.045
	-1261.001
	-1.157
	2791.159
	0.007
	0.049
	0.281

	t-stat
	0.67
	-4.53
	5.67
	3.35
	-2.46
	6.10
	2.83
	-3.48
	-3.25
	-0.10
	-2.13
	-1.83
	2.37
	3.07
	0.44
	1.32

	R Square
	0.2868
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 5: Empirical Results II

	 
	Intercept
	MtoB
	ROA
	LR

	 
	Part A:  Total Data (1996-2004)
	 

	Observations
	4282
	 
	 
	 

	Coefficients
	0.00098
	-1.00615E-08
	-2.5E-05
	0.00144

	t-stat
	4.682
	-4.434
	-3.355
	4.926

	R Square
	0.014
	
	
	 

	 
	Part B:  Period 1 (1996-1998)
	 

	Observations
	1388
	 
	 
	 

	Coefficients
	0.00085
	-6.84213E-09
	-2.7E-05
	0.00053

	t-stat
	2.055
	-1.762
	-1.597
	0.928

	R Square
	0.007
	
	
	 

	 
	Part C:  Period 2 (1999-2001)
	 

	Observations
	1441
	 
	 
	 

	Coefficients
	0.00175
	-1.30928E-08
	-1.7E-05
	0.00126

	t-stat
	4.896
	-3.387
	-1.406
	2.709

	R Square
	0.015
	
	
	 

	 
	Part D:  Period 3 (2002-2004)
	 

	Observations
	1453
	
	
	 

	Coefficients
	0.00052
	-1.04696E-08
	-3.5E-05
	0.00226

	t-stat
	1.327
	-2.582
	-2.642
	4.019

	R Square
	0.023
	 
	 
	 


Table 6:  Empirical Results III

	 
	Part A:  Total Data 
	 
	Part B:  Period 1
	 
	Part C:  Period 2 
	 
	Part D:  Period 3 

	 
	(1996-2004)
	
	 (1996-1998)
	
	(1999-2001)
	
	(2002-2004)

	 
	Intercept
	Z
	 
	Intercept
	Z
	 
	Intercept
	Z
	 
	Intercept
	Z

	Observations
	3484
	 
	 
	1117
	 
	 
	1177
	 
	 
	1190
	 

	Coefficients
	0.0045
	-3.5E-05
	
	0.0031
	-1.79E-05
	
	0.0064
	-6.48E-05
	
	0.0039
	-3.17E-05

	t-stat
	16.5558
	-2.8263
	
	8.0377
	-1.1247
	
	10.7483
	-2.3526
	
	10.1433
	-1.5813

	R Square
	0.0023
	 
	 
	0.0011
	 
	 
	0.0047
	 
	 
	0.0021
	 


Appendix

Analytical partial derivatives of Agency Costs
Define
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To understand the agency cost, we take partial derivatives.  Note for 
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* Corresponding author: hsuanchu@pegasus.rutgers.edu.


� Barrier option models include: Exponential barrier model: Black and Cox (1976); Stochastic Interest Rate Models: Kim, Ramaswamy, and Sundaresan (1993) and Longstaff and Schwartz (1995); Endogenous Default Barrier Models: Leland (1994), Leland and Toft (1996), Leland (1998), and Huang, Ju, and Ou-Yang (2003); Stochastic Default Barrier Models: Nielsen, Saa-Requejo, and Santa-Clara (1993), Briys and de Varenne (1997), Schobel (1999), and Collin-Dufresne and Goldstein (2001), and Zhou (2001).  Compound option models: Geske (1977), Geske (1979), and Geske and Johnson (1985).  Other implantations of structural models include: Wei and Guo (1997), Anderson and Sundaresan (2000), Lyden and Saraniti (2000), and Eom, Helwege, and Huang (2004).
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Sheet1


																					Example															1																					ac			under sc: net gain of E			no sc: net gain of E			E (sc) out performs E(nsc)


			asset			150						asset			186.28						asset			200.00			200.00									0.5																		0.01			0			-12.8200506361			-13.3916140885


			strike			100						strike			100.00						strike			100.00			100.00									0.25			0.75															0.09			0.0006227266			-12.0243831743			-12.5953239001


			vol			0.6						vol			0.60						vol			0.60			0.60									0.125			0.375															0.17			0.0194863825			-11.233214702			-11.785291772


			rfr			0.1						rfr			0.10						rfr			0.10			0.10									0.0625			0.1875															0.25			0.0702362238			-10.4061831672			-10.9075103958


			T			1						T			1.00						T			1.00			47.93									0.03125			0.09375															0.33			0.1378748019			-9.5109278604			-9.944616511


			cpn			100						cpn			100.00						cpn			10.00			10.00									0.015625			0.046875															0.41			0.2091046502			-8.548189364			-8.9106481662


																																				0.0078125			0.0234375															0.49			0.2772814136			-7.5316659126			-7.8259479515


			d1			1.1424418468						d1			1.50						d1			1.62			3.40									0.00390625			0.01171875															0.57			0.3397176887			-6.4764990004			-6.7083447642


			d2			0.5424418468						d2			0.90						d2			1.02			-0.76									0.001953125			0.005859375															0.65			0.3956445616			-5.3956919647			-5.5716108556


			N1			0.8733647459						N1			0.93						N1			0.95			1.00									0.0009765625			0.0029296875															0.73			0.4451568007			-4.2995242882			-4.42593094


			N2			0.7062429489						N2			0.82						N2			0.85			0.22									0.0004882813			0.0014648438															0.81			0.4887069863			-3.1958591064			-3.2787155725


																																																						0.89			0.5268685124			-2.0906278382			-2.1353227783


			equity			67.101207238						equity			100.01			-0.0059			equity			112.92			199.75																											0.97			0.5602271287			-0.9882766246			-0.9996129483


			debt			82.898792762						debt			86.27						debt			87.08			0.25																											1.05			0.5893338977			0.107873914			0.1256443592


																																	189.75																					1.13			0.6146874723			1.1953527718			1.2384767917


			equity			0.00						equity			0.01						equity			102.92			189.75						86.83			86.83																		1.21			0.6367301905			2.2723309966			2.3374977347


			debt			50						debt			86.27						debt			87.08			0.25			0.0013381196						-0.00																		1.29			0.6558504173			3.3374664704			3.4217534353


																																				86.82																		1.37			0.6723874327			4.3897877804			4.4906117606


			asset			50						asset			86.28						asset			190.00			190.00																											1.45			0.6866370711			5.4286070163			5.543680635


			strike			100						strike			100.00						strike			100.00			100.00																											1.53			0.698857272			6.4534539464			6.580747766


			vol			0.6						vol			0.60						vol			0.60			0.60																											1.61			0.7092731781			7.4640260353			7.6017357609


			rfr			0.1						rfr			0.10						rfr			0.10			0.10																											1.69			0.7180816551			8.4601502607			8.6066684634


			T			1						T			1.00						T			1.00			47.93																											1.77			0.7254552218			9.4417537687			9.5956455381


			cpn			100						cpn			100.00						cpn			10.00			10.00																											1.85			0.7315454289			10.4088411934			10.5688231699


																																																						1.93			0.7364857478			11.3614770348			11.5263993302


			d1			-0.6885786343						d1			0.22						d1			1.54			3.39																											2.01			0.7403940325			12.2997719011			12.4686024812


			d2			-1.2885786343						d2			-0.38						d2			0.94			-0.77																											2.09			0.7433746164			13.223871721			13.3956828849


			N1			0.2455441622						N1			0.59						N1			0.94			1.00																											2.17			0.7455200982			14.1339492534			14.3079058992


			N2			0.098772373						N2			0.35						N2			0.83			0.22																											2.25			0.7469128662			15.030197384			15.2055467978


																																	189.75																					2.33			0.7476263996			15.9128238189			16.0888867661


			equity			3.3399142137						equity			18.80						equity			103.49			189.75									86.26																		2.41			0.7477263837			16.7820468757			16.9582098069


			debt			46.6600857863						debt			67.48						debt			86.51			0.25			0.0013198271						-0.00																		2.49			0.7472716668			17.6380921415			17.8138003559


																																				86.25																		2.57			0.7463150845			18.4811898181			18.6559414501


			difference			3.3399142137						difference			18.80						difference			0.57			0.00																											2.65			0.7449041696			19.3115726133			19.4849133305


						-3.3399142137									-18.80									-0.57			-0.00																											2.73			0.743081768			20.1294740696			20.3009923851


																																																						2.81			0.7408865717			20.9351272417			21.104450361


																																																						2.89			0.738353583			21.7287636557			21.8955537863


																																																						2.97			0.7355145192			22.5106124939			22.6745635607


																																																						3.05			0.7323981667			23.2808999619			23.4417346761


																																																						3.13			0.729030691			24.0398488031			24.1973160417


																																																						3.21			0.7254359091			24.7876779329			24.9415503896


																																																						3.29			0.72163553			25.5246021678			25.6746742453


																																																						3.37			0.7176493661			26.2508320336			26.3969179472


																																																						3.45			0.7134955212			26.9665736362			27.1085057049


																																																						3.53			0.7091905563			27.672028583			27.8096556868


																																																						3.61			0.7047496377			28.3673939452			28.5005801305


																																																						3.69			0.7001866683			29.0528622535			29.1814854693


																																																						3.77			0.6955144048			29.728621519			29.8525724714


																																																						3.85			0.6907445631			30.3948552759			30.5140363866


																																																						3.93			0.6858879116			31.0517426399			31.166067099


																																																						4.01			0.6809543557			31.6994583799			31.8088492832


																																																						4.09			0.6759530136			32.3381729992			32.4425625604


																																																						4.17			0.6708922843			32.9680528238			33.0673816557


																																																						4.25			0.6657799088			33.5892600969			33.6834765532


																																																						4.33			0.6606230261			34.201953076			34.2910126497


																																																						4.41			0.6554282228			34.8062861337			34.8901509041


																																																						4.49			0.650201579			35.4024098587			35.4810479852


																																																						4.57			0.6449487088			35.990471158			36.0638564144


																																																						4.65			0.6396747986			36.5706133584			36.6387247045


																																																						4.73			0.6343846404			37.1429763075			37.2057974955


																																																						4.81			0.6290826631			37.7076964734			37.765215684


																																																						4.89			0.6237729606			38.2649070425			38.3171165507


																																																						4.97			0.6184593176			38.8147380159			38.8616338811


																																																						5.05			0.6131452333			39.3573163031			39.3988980839


																																																						5.13			0.6078339425			39.8927658138			39.9290363039


																																																						5.21			0.602528436			40.4212075477			40.4521725313


																																																						5.29			0.5972314782			40.9427596806			40.9684277064


																																																						5.37			0.5919456237			41.4575376498			41.4779198211


																																																						5.45			0.5866732328			41.9656542353			41.9807640156


																																																						5.53			0.5814164853			42.4672196393			42.4770726722


																																																						5.61			0.5761773937			42.9623415637			42.9669555049


																																																						5.69			0.5709578146			43.4511252837			43.4505196459


																																																						5.77			0.5657594603			43.9336737205			43.9278697284


																																																						5.85			0.5605839085			44.4100875106			44.3991079666


																																																						5.93			0.5554326114			44.880465073			44.864334232


																																																						6.01			0.5503069053			45.3449026745			45.3236461274


																																																						6.09			0.5452080174			45.8034944925			45.7771390574


																																																						6.17			0.5401370741			46.2563326754			46.2249062971


																																																						6.25			0.5350951074			46.7035074015			46.6670390565


																																																						6.33			0.5300830616			47.1451069352			47.1036265444


																																																						6.41			0.5251017988			47.581217682			47.5347560283


																																																						6.49			0.5201521046			48.0119242411			47.9605128932


																																																						6.57			0.5152346932			48.437309456			48.3809806968


																																																						6.65			0.5103502123			48.8574544642			48.796241224


																																																						6.73			0.505499247			49.2724387441			49.2063745387


																																																						6.81			0.5006823243			49.6823401615			49.6114590333


																																																						6.89			0.495899917			50.0872350129			50.0115714775


																																																						6.97			0.4911524469			50.4871980692			50.4067870637


																																																						7.05			0.4864402884			50.8823026163			50.7971794523


																																																						7.13			0.4817637714			51.2726204954			51.1828208144


																																																						7.21			0.4771231844			51.6582221413			51.5637818732


																																																						7.29			0.4725187769			52.0391766196			51.9401319441


																																																						7.37			0.4679507624			52.415551663			52.3119389729


																																																						7.45			0.4634193202			52.7874137054			52.6792695731


																																																						7.53			0.4589245979			53.1548279165			53.042189062


																																																						7.61			0.4544667136			53.5178582333			53.4007614945


																																																						7.69			0.4500457575			53.8765673924			53.7550496975


																																																						7.77			0.4456617939			54.2310169597			54.1051153012


																																																						7.85			0.4413148629			54.5812673604			54.4510187708


																																																						7.93			0.4370049818			54.927377907			54.7928194364


																																																						8.01			0.4327321469			55.2694068273			55.1305755218


																																																						8.09			0.4284962894			55.6074113361			55.464344173


																																																						8.17			0.4242973611			55.9414475765			55.7941814851


																																																						8.25			0.4201352859			56.271570695			56.1201425285


																																																						8.33			0.4160099919			56.5978348349			56.4422813743


																																																						8.41			0.4119213919			56.9202931797			56.7606511192


																																																						8.49			0.4078693847			57.2389979764			57.0753039086


																																																						8.57			0.4038538555			57.5540005572			57.3862909603


																																																						8.65			0.3998746776			57.8653513612			57.6936625863


																																																						8.73			0.3959317524			58.1730998749			57.9974681748


																																																						8.81			0.3920249343			58.4772948054			58.2977562873


																																																						8.89			0.3881540807			58.7779840011			58.5945746293


																																																						8.97			0.3843190205			59.0752145345			58.8879701025


																																																						9.05			0.3805195746			59.3690326818			59.177988804


																																																						9.13			0.3767555558			59.6594839414			59.4646760447


																																																						9.21			0.37302677			59.9466130504			59.7480763679


																																																						9.29			0.3693330164			60.2304640017			60.0282335657


																																																						9.37			0.3656740882			60.5110800608			60.3051906966


																																																						9.45			0.3620497731			60.7885037808			60.5789901015


																																																						9.53			0.3584598534			61.0627770186			60.8496734196


																																																						9.61			0.354904107			61.3339409493			61.1172816039


																																																						9.69			0.3513823073			61.6020360814			61.3818549362


																																																						9.77			0.3478942238			61.8671022701			61.6434330414


																																																						9.85			0.3444396225			62.1291787319			61.9020549019


																																																						9.93			0.3410182662			62.3883040574			62.1577588712


																																																						10.01			0.3376299147			62.6445162248			62.410582687


																																																						10.09			0.3342743253			62.897852612			62.6605634848


																																																						10.17			0.3309512529			63.1483500094			62.9077378098


																																																						10.25			0.3276604504			63.3960446317			63.1521416296


																																																						10.33			0.3244016689			63.6409721296			63.393810346


																																																						10.41			0.3211746578			63.8831676012			63.6327788066


																																																						10.49			0.3179791655			64.122665603			63.869081316


																																																						10.57			0.3148149387			64.3595001608			64.102751647


																																																						10.65			0.3116817237			64.5937047799			64.3338230512


																																																						10.73			0.3085792658			64.8253124559			64.5623282693


																																																						10.81			0.3055073097			65.054355684			64.7882995413


																																																						10.89			0.3024655998			65.2808664694			65.0117686167


																																																						10.97			0.29945388			65.504876336			65.2327667636


																																																						11.05			0.2964718944			65.7264163364			65.4513247784


																																																						11.13			0.293519387			65.9455170604			65.667472995


																																																						11.21			0.2905961018			66.162208644			65.8812412934


																																																						11.29			0.2877017832			66.3765207779			66.0926591087


																																																						11.37			0.284836176			66.5884827159			66.3017554395


																																																						11.45			0.2819990255			66.7981232829			66.5085588559


																																																						11.53			0.2791900774			67.0054708831			66.713097508


																																																						11.61			0.2764090783			67.2105535076			66.9153991335


																																																						11.69			0.2736557755			67.4133987421			67.1154910652


																																																						11.77			0.2709299171			67.6140337742			67.3134002388


																																																						11.85			0.2682312522			67.8124854006			67.5091532003


																																																						11.93			0.2655595307			68.0087800343			67.7027761126


																																																						12.01			0.2629145039			68.2029437114			67.8942947629


																																																						12.09			0.260295924			68.3950020978			68.0837345694


																																																						12.17			0.2577035444			68.584980496			68.2711205879


																																																						12.25			0.2551371197			68.7729038512			68.4564775184


																																																						12.33			0.252596406			68.9587967578			68.6398297113


																																																						12.41			0.2500811604			69.1426834655			68.8212011735


																																																						12.49			0.2475911418			69.3245878854			69.0006155747


																																																						12.57			0.2451261101			69.5045335956			69.1780962533


																																																						12.65			0.242685827			69.6825438474			69.3536662219


																																																						12.73			0.2402700553			69.8586415702			69.5273481731


																																																						12.81			0.2378785599			70.0328493778			69.6991644853


																																																						12.89			0.2355111066			70.2051895733			69.8691372275


																																																						12.97			0.2331674633			70.3756841545			70.0372881653


																																																						13.05			0.2308473992			70.5443548188			70.2036387655


																																																						13.13			0.2285506853			70.7112229686			70.3682102014


																																																						13.21			0.226277094			70.8763097161			70.5310233576


																																																						13.29			0.2240263997			71.0396358879			70.6920988352


																																																						13.37			0.2217983783			71.2012220301			70.851456956


																																																						13.45			0.2195928073			71.3610884126			71.0091177675


																																																						13.53			0.2174094662			71.5192550338			71.1651010475


																																																						13.61			0.2152481358			71.6757416249			71.3194263083


																																																						13.69			0.213108599			71.8305676545			71.472112801


																																																						13.77			0.2109906402			71.9837523324			71.6231795201


																																																						13.85			0.2088940458			72.1353146142			71.7726452075


																																																						13.93			0.2068186036			72.2852732053			71.9205283565


																																																						14.01			0.2047641035			72.4336465646			72.0668472157


																																																						14.09			0.202730337			72.5804529088			72.2116197933


																																																						14.17			0.2007170973			72.7257102159			72.3548638607


																																																						14.25			0.1987241794			72.8694362293			72.4965969562


																																																						14.33			0.1967513801			73.0116484612			72.6368363888


																																																						14.41			0.194798498			73.1523641964			72.775599242


																																																						14.49			0.1928653335			73.2916004958			72.9129023768


																																																						14.57			0.1909516885			73.4293741997			73.0487624357


																																																						14.65			0.1890573669			73.5657019316			73.183195846


																																																						14.73			0.1871821743			73.7006001011			73.3162188229


																																																						14.81			0.1853259181			73.8340849075			73.4478473731


																																																						14.89			0.1834884072			73.9661723428			73.5780972976


																																																						14.97			0.1816694526			74.0968781952			73.7069841953


																																																						15.05			0.1798688667			74.2262180516			73.8345234659


																																																						15.13			0.1780864639			74.3542073013			73.9607303128


																																																						15.21			0.1763220602			74.4808611385			74.0856197462


																																																						15.29			0.1745754732			74.6061945654			74.2092065862


																																																						15.37			0.1728465225			74.7302223952			74.3315054652


																																																						15.45			0.171135029			74.8529592546			74.4525308312


																																																						15.53			0.1694408157			74.9744195869			74.5722969501


																																																						15.61			0.1677637069			75.0946176546			74.690817909


																																																						15.69			0.166103529			75.2135675417			74.8081076183


																																																						15.77			0.1644601096			75.3312831572			74.9241798143


																																																						15.85			0.1628332783			75.4477782366			75.0390480625


																																																						15.93			0.1612228661			75.5630663453			75.152725759


																																																						16.01			0.1596287059			75.6771608805			75.265226134


																																																						16.09			0.158050632			75.790075074			75.3765622536


																																																						16.17			0.1564884804			75.9018219944			75.4867470224


																																																						16.25			0.1549420887			76.0124145495			75.5957931858


																																																						16.33			0.153411296			76.1218654886			75.7037133321


																																																						16.41			0.1518959431			76.2301874048			75.8105198954


																																																						16.49			0.1503958723			76.3373927372			75.916225157


																																																						16.57			0.1489109275			76.4434937731			76.0208412481


																																																						16.65			0.1474409541			76.5485026501			76.1243801517


																																																						16.73			0.145985799			76.6524313583			76.2268537049


																																																						16.81			0.1445453108			76.7552917424			76.3282736008


																																																						16.89			0.1431193395			76.8570955036			76.4286513906


																																																						16.97			0.1417077364			76.9578542017			76.5279984856


																																																						17.05			0.1403103546			77.0575792571			76.6263261592


																																																						17.13			0.1389270485			77.1562819527			76.7236455488


																																																						17.21			0.137557674			77.2539734358			76.8199676574


																																																						17.29			0.1362020885			77.3506647201			76.9153033562


																																																						17.37			0.1348601508			77.4463666872			77.0096633855


																																																						17.45			0.133531721			77.5410900889			77.1030583574


																																																						17.53			0.1322166608			77.6348455486			77.1954987569


																																																						17.61			0.1309148332			77.7276435632			77.2869949439


																																																						17.69			0.1296261027			77.8194945049			77.3775571551


																																																						17.77			0.128350335			77.9104086227			77.4671955053


																																																						17.85			0.1270873973			78.0003960444			77.5559199892


																																																						17.93			0.1258371581			78.0894667777			77.6437404834


																																																						18.01			0.1245994873			78.1776307125			77.7306667474


																																																						18.09			0.123374256			78.2648976219			77.8167084255


																																																						18.17			0.1221613368			78.3512771642			77.9018750485


																																																						18.25			0.1209606033			78.4367788839			77.9861760348


																																																						18.33			0.1197719309			78.521412214			78.0696206925


																																																						18.41			0.1185951957			78.6051864768			78.1522182201


																																																						18.49			0.1174302754			78.6881108857			78.2339777087


																																																						18.57			0.1162770491			78.7701945464			78.314908143


																																																						18.65			0.1151353966			78.8514464588			78.395018403


																																																						18.73			0.1140051996			78.9318755178			78.4743172649


																																																						18.81			0.1128863405			79.0114905152			78.5528134032


																																																						18.89			0.1117787032			79.0903001405			78.6305153913


																																																						18.97			0.1106821726			79.1683129831			78.7074317032


																																																						19.05			0.109596635			79.2455375324			78.7835707149


																																																						19.13			0.1085219777			79.3219821804			78.8589407056


																																																						19.21			0.1074580892			79.3976552219			78.9335498587


																																																						19.29			0.1064048593			79.4725648564			79.0074062632


																																																						19.37			0.1053621788			79.5467191891			79.0805179154


																																																						19.45			0.1043299395			79.6201262322			79.1528927192


																																																						19.53			0.1033080346			79.692793906			79.2245384881


																																																						19.61			0.1022963583			79.7647300401			79.2954629459


																																																						19.69			0.1012948058			79.8359423747			79.365673728


																																																						19.77			0.1003032735			79.9064385616			79.4351783826


																																																						19.85			0.0993216588			79.9762261653			79.5039843716


																																																						19.93			0.0983498602			80.0453126643			79.5720990721


																																																						20.01			0.0973877773			80.1137054521			79.6395297769


																																																						20.09			0.0964353107			80.1814118381			79.7062836963


																																																						20.17			0.095492362			80.2484390489			79.7723679584


																																																						20.25			0.0945588338			80.3147942294			79.8377896107


																																																						20.33			0.0936346299			80.3804844435			79.9025556209


																																																						20.41			0.0927196548			80.4455166754			79.9666728778


																																																						20.49			0.0918138142			80.5098978307			80.0301481925


																																																						20.57			0.0909170148			80.5736347369			80.0929882993


																																																						20.65			0.0900291642			80.6367341448			80.1551998566


																																																						20.73			0.089150171			80.6992027296			80.2167894481


																																																						20.81			0.0882799446			80.7610470911			80.2777635832


																																																						20.89			0.0874183955			80.8222737555			80.3381286985


																																																						20.97			0.0865654351			80.8828891758			80.3978911585


																																																						21.05			0.0857209758			80.942899733			80.4570572563


																																																						21.13			0.0848849307			81.0023117365			80.5156332148


																																																						21.21			0.084057214			81.0611314257			80.5736251873


																																																						21.29			0.0832377408			81.1193649702			80.6310392585


																																																						21.37			0.0824264269			81.1770184711			80.6878814455


																																																						21.45			0.0816231891			81.2340979616			80.7441576982


																																																						21.53			0.0808279451			81.2906094079			80.7998739005


																																																						21.61			0.0800406134			81.3465587101			80.8550358711


																																																						21.69			0.0792611133			81.401951703			80.9096493639


																																																						21.77			0.0784893651			81.4567941567			80.9637200693


																																																						21.85			0.0777252897			81.5110917776			81.0172536148


																																																						21.93			0.0769688091			81.5648502089			81.0702555656


																																																						22.01			0.0762198459			81.6180750319			81.1227314254


																																																						22.09			0.0754783236			81.6707717663			81.1746866374


																																																						22.17			0.0747441664			81.7229458708			81.2261265847


																																																						22.25			0.0740172994			81.7746027444			81.2770565914


																																																						22.33			0.0732976485			81.8257477268			81.3274819228


																																																						22.41			0.0725851402			81.8763860988			81.3774077866


																																																						22.49			0.071879702			81.9265230838			81.4268393333


																																																						22.57			0.071181262			81.9761638476			81.4757816571


																																																						22.65			0.070489749			82.0253134998			81.5242397963


																																																						22.73			0.0698050926			82.0739770939			81.5722187341


																																																						22.81			0.0691272233			82.1221596286			81.6197233995


																																																						22.89			0.0684560721			82.1698660479			81.6667586676


																																																						22.97			0.0677915708			82.2171012419			81.7133293603


																																																						23.05			0.067133652			82.2638700475			81.759440247


																																																						23.13			0.0664822487			82.3101772491			81.8050960454


																																																						23.21			0.0658372949			82.3560275793			81.8503014218


																																																						23.29			0.0651987253			82.4014257189			81.8950609918


																																																						23.37			0.064566475			82.4463762984			81.939379321


																																																						23.45			0.0639404801			82.490883898			81.9832609257


																																																						23.53			0.0633206771			82.5349530483			82.026710273


																																																						23.61			0.0627070033			82.578588231			82.0697317818


																																																						23.69			0.0620993966			82.6217938794			82.1123298235


																																																						23.77			0.0614977956			82.6645743789			82.154508722


																																																						23.85			0.0609021394			82.7069340677			82.1962727547


																																																						23.93			0.060312368			82.7488772373			82.2376261529


																																																						24.01			0.0597284218			82.7904081331			82.2785731024


																																																						24.09			0.0591502419			82.8315309545			82.3191177439


																																																						24.17			0.0585777699			82.8722498563			82.3592641737


																																																						24.25			0.0580109481			82.9125689484			82.399016444


																																																						24.33			0.0574497195			82.9524922967			82.4383785637


																																																						24.41			0.0568940275			82.9920239236			82.4773544986


																																																						24.49			0.0563438162			83.0311678084			82.5159481721


																																																						24.57			0.0557990302			83.0699278878			82.5541634656


																																																						24.65			0.0552596149			83.1083080567			82.5920042191


																																																						24.73			0.0547255159			83.146312168			82.6294742314


																																																						24.81			0.0541966796			83.1839440339			82.666577261


																																																						24.89			0.0536730529			83.2212074257			82.7033170262


																																																						24.97			0.0531545834			83.2581060747			82.7396972056


																																																						25.05			0.0526412189			83.2946436724			82.7757214388


																																																						25.13			0.0521329081			83.3308238711			82.8113933268


																																																						25.21			0.0516296			83.3666502843			82.8467164319


																																																						25.29			0.0511312442			83.4021264872			82.881694279


																																																						25.37			0.0506377909			83.437256017			82.9163303555


																																																						25.45			0.0501491907			83.4720423735			82.9506281117


																																																						25.53			0.0496653947			83.5064890192			82.9845909614


																																																						25.61			0.0491863546			83.5405993803			83.0182222824


																																																						25.69			0.0487120225			83.5743768466			83.0515254166


																																																						25.77			0.0482423512			83.607824772			83.0845036708


																																																						25.85			0.0477772936			83.6409464753			83.1171603165


																																																						25.93			0.0473168036			83.67374524			83.1494985911


																																																						26.01			0.046860835			83.706224315			83.1815216976


																																																						26.09			0.0464093427			83.7383869152			83.2132328054


																																																						26.17			0.0459622814			83.7702362214			83.2446350504


																																																						26.25			0.0455196069			83.8017753812			83.2757315357


																																																						26.33			0.045081275			83.833007509			83.3065253316


																																																						26.41			0.0446472422			83.8639356863			83.3370194761


																																																						26.49			0.0442174653			83.8945629627			83.3672169756


																																																						26.57			0.0437919017			83.9248923554			83.3971208046


																																																						26.65			0.0433705091			83.9549268502			83.4267339068


																																																						26.73			0.0429532456			83.9846694015			83.4560591947


																																																						26.81			0.04254007			84.0141229331			83.4850995506


																																																						26.89			0.0421309412			84.0432903377			83.5138578265


																																																						26.97			0.0417258187			84.0721744782			83.5423368445


																																																						27.05			0.0413246625			84.1007781875			83.5705393975


																																																						27.13			0.0409274327			84.1291042688			83.5984682491


																																																						27.21			0.0405340901			84.1571554963			83.626126134


																																																						27.29			0.0401445959			84.184934615			83.6535157584


																																																						27.37			0.0397589114			84.2124443415			83.6806398005


																																																						27.45			0.0393769987			84.2396873642			83.7075009104


																																																						27.53			0.0389988199			84.2666663432			83.7341017107


																																																						27.61			0.0386243379			84.2933839114			83.7604447969


																																																						27.69			0.0382535156			84.319842674			83.7865327372


																																																						27.77			0.0378863165			84.3460452094			83.8123680734


																																																						27.85			0.0375227044			84.3719940689			83.8379533209


																																																						27.93			0.0371626435			84.3976917778			83.8632909688


																																																						28.01			0.0368060983			84.4231408349			83.8883834808


																																																						28.09			0.0364530338			84.4483437133			83.9132332947


																																																						28.17			0.0361034153			84.4733028605			83.9378428233


																																																						28.25			0.0357572083			84.4980206985			83.9622144543


																																																						28.33			0.0354143789			84.5224996244			83.9863505509


																																																						28.41			0.0350748934			84.5467420106			84.0102534516


																																																						28.49			0.0347387185			84.5707502051			84.0339254711


																																																						28.57			0.0344058211			84.5945265313			84.0573688999


																																																						28.65			0.0340761687			84.6180732889			84.0805860052


																																																						28.73			0.033749729			84.6413927541			84.1035790306


																																																						28.81			0.0334264698			84.6644871792			84.1263501966


																																																						28.89			0.0331063597			84.6873587936			84.1489017009


																																																						28.97			0.0327893673			84.7100098038			84.1712357187


																																																						29.05			0.0324754615			84.7324423936			84.1933544026


																																																						29.13			0.0321646117			84.7546587241			84.2152598833


																																																						29.21			0.0318567874			84.7766609346			84.2369542696


																																																						29.29			0.0315519587			84.7984511422			84.2584396484


																																																						29.37			0.0312500957			84.8200314423			84.2797180856


																																																						29.45			0.030951169			84.841403909			84.3007916255


																																																						29.53			0.0306551494			84.8625705948			84.3216622918


																																																						29.61			0.0303620081			84.8835335317			84.3423320873


																																																						29.69			0.0300717164			84.9042947303			84.3628029943


																																																						29.77			0.0297842462			84.9248561812			84.3830769749


																																																						29.85			0.0294995694			84.9452198542			84.4031559711


																																																						29.93			0.0292176582			84.9653876993			84.4230419051


																																																						30.01			0.0289384854			84.9853616464			84.4427366793


																																																						30.09			0.0286620237			85.0051436057			84.462242177


																																																						30.17			0.0283882463			85.0247354681			84.481560262


																																																						30.25			0.0281171265			85.0441391051			84.5006927791


																																																						30.33			0.0278486381			85.063356369			84.5196415546


																																																						30.41			0.0275827549			85.0823890934			84.5384083959


																																																						30.49			0.0273194513			85.1012390933			84.5569950922


																																																						30.57			0.0270587016			85.1199081651			84.5754034142


																																																						30.65			0.0268004806			85.1383980868			84.5936351149


																																																						30.73			0.0265447632			85.1567106187			84.6116919295


																																																						30.81			0.0262915247			85.1748475029			84.6295755753


																																																						30.89			0.0260407407			85.192810464			84.6472877523


																																																						30.97			0.0257923867			85.210601209			84.6648301433


																																																						31.05			0.0255464389			85.2282214276			84.682204414


																																																						31.13			0.0253028733			85.2456727923			84.6994122132


																																																						31.21			0.0250616666			85.2629569589			84.716455173


																																																						31.29			0.0248227954			85.2800755661			84.733334909


																																																						31.37			0.0245862366			85.2970302363			84.7500530204


																																																						31.45			0.0243519674			85.3138225752			84.7666110901


																																																						31.53			0.0241199652			85.3304541726			84.7830106853


																																																						31.61			0.0238902076			85.3469266019			84.7992533571


																																																						31.69			0.0236626726			85.3632414208			84.815340641


																																																						31.77			0.0234373381			85.3794001713			84.831274057


																																																						31.85			0.0232141825			85.3954043796			84.8470551097


																																																						31.93			0.0229931843			85.4112555568			84.8626852887


																																																						32.01			0.0227743223			85.4269551985			84.8781660684


																																																						32.09			0.0225575754			85.4425047854			84.8934989084


																																																						32.17			0.0223429227			85.4579057832			84.9086852535


																																																						32.25			0.0221303437			85.4731596429			84.9237265342


																																																						32.33			0.0219198179			85.4882678008			84.9386241663


																																																						32.41			0.0217113251			85.5032316788			84.9533795515


																																																						32.49			0.0215048454			85.5180526845			84.9679940774


																																																						32.57			0.0213003588			85.5327322114			84.9824691178


																																																						32.65			0.0210978458			85.5472716389			84.9968060323
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1-0.5

				Mar-97		Jun-97		Sep-97		Dec-97		Mar-98		Jun-98		Sep-98		Dec-98		Mar-99		Jun-99		Sep-99		Dec-99		Mar-00		Jun-00		Sep-00		Dec-00		Mar-01		Jun-01		Sep-01		Dec-01		Mar-02		Jun-02		Sep-02		Dec-02		Mar-03		Jun-03		Sep-03		Dec-03		Mar-04

		asset		152061.82224		206486.22973		235911.33908		221406.77208		204819.86114		231433.24076		181251.39792		307537.0628		315830.92834		233582.49233		210653.24256		254476.4171		214489.906		208925.44472		119337.626		63631.142		50806.8538		36460.87625		34975.17691		37012.7603		28867.0679		18347.62264		16203.2325		17897.35895		18196.77802		21005		21330.68		25407.48		31259.76

		strike		14121.5		14147.5		15581		15021.5		14523		15276.5		15807		17822.5		17675.5		18354.5		18484.5		16236		15853.5		14198.5		16115.5		17846		16893.5		15284		15412		12723		12661		12649.5		13585.5		12513		12077.5		12720		12075.5		12291		12526.5

		vol		0.2658994246		0.2870009745		0.3009111015		0.2764328218		0.5974052881		0.5929130611		0.6159778257		0.6693859528		0.4293869718		0.6878025246		0.66200118		0.6668199087		0.7389019619		0.549875254		0.5712145185		0.5822955576		0.56752968		0.5706474824		0.5479432345		0.6156392065		0.4794494309		0.2834603312		0.1767835374		0.361343952		0.4113953215		0.4134812802		0.3401392469		0.2953940673		0.3381919746

		rfr		0.0594		0.0565		0.0547		0.0555		0.0539		0.0541		0.0461		0.0463		0.0475		0.0514		0.0523		0.0595		0.063		0.0613		0.0608		0.0534		0.0419		0.036		0.0249		0.0228		0.027		0.021		0.0168		0.0141		0.0127		0.0102		0.0122		0.0128		0.0117

		T		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		cpn		77		77		72		62		58		63		86		78		51		97		92		79		81		77		105		127		153		115		123		97		80		107		98		94		79		85		95		113		97

		d1		9.294265906		9.6807356852		9.3628236419		10.0719828912		4.8187451021		4.9718059823		4.3430889162		4.6587064896		7.0396037093		4.1168745098		4.0856477318		4.5496565487		3.9800414523		5.2763286139		3.8971665959		2.5661498699		2.2977605312		1.8720008062		1.8149928377		2.0793951227		2.0150423381		1.5277523979		1.1801660067		1.2101206531		1.2329342554		1.4444869935		1.8786869343		2.649359773		2.9077335562

		d2		9.0283664813		9.3937347106		9.0619125404		9.7955500694		4.221339814		4.3788929212		3.7271110906		3.9893205368		6.6102167376		3.4290719852		3.4236465518		3.88283664		3.2411394904		4.7264533599		3.3259520775		1.9838543124		1.7302308512		1.3013533237		1.2670496033		1.4637559163		1.5355929072		1.2442920668		1.0033824693		0.848776701		0.8215389339		1.0310057133		1.5385476874		2.3539657056		2.5695415816

		N1		1		1		1		1		0.9999992777		0.9999996683		0.9999929753		0.999998409		1		0.9999807977		0.999978023		0.9999973133		0.9999655484		0.9999999341		0.9999513377		0.9948582807		0.9892122889		0.969396754		0.9652374949		0.9812094758		0.9780498934		0.9367129874		0.8810329019		0.8868837004		0.8911998531		0.9256989821		0.9698563736		0.9959677784		0.9981797081

		N2		1		1		1		1		0.9999878573		0.9999940358		0.9999031564		0.9999668686		1		0.9996971756		0.9996910654		0.9999483775		0.9994047354		0.9999988576		0.9995594146		0.9763639583		0.9582054808		0.9034312286		0.897431223		0.9283696743		0.9376808726		0.8933039551		0.8421618204		0.8019972215		0.7943303217		0.8487309297		0.938042621		0.9907128377		0.9949083415

		equity		138754.712507952		193115.901640605		221159.72917052		207196.252466435		191058.947782565		216961.251013724		166156.747790993		290521.007506709		298975.386422163		216148.372240702		193111.426681829		239178.387008121		199605.836948486		195571.174320268		104173.630581027		46785.8224417522		34735.5607399928		22025.2605311116		20268.2868889275		24771.8824419937		16677.7098976713		6121.4305845534		3024.9979441437		5977.9908206872		6744.508793517		8758.0077432507		9497.7161889466		13283.0503374633		18885.1028952344

		debt		13307.1097320484		13370.3280893951		14751.60990948		14210.5196135654		13760.9133574355		14471.9897462763		15094.650129007		17016.0552932908		16855.5419178368		17434.1200892982		17541.8158781707		15298.0300918788		14884.0690515138		13354.2703997323		15163.9954189727		16845.3195582478		16071.2930600072		14435.6157188884		14706.8900210725		12240.8778580063		12189.3580023287		12226.1920554466		13178.2345558563		11919.3681293128		11452.269226483		12246.9922567493		11832.9638110534		12124.4296625367		12374.6571047656

		equity		138677.712507952		193038.901640605		221087.72917052		207134.252466435		191000.947782565		216898.251013724		166070.747790993		290443.007506709		298924.386422163		216051.372240702		193019.426681829		239099.387008121		199524.836948486		195494.174320268		104068.630581027		46658.8224417522		34582.5607399928		21910.2605311116		20145.2868889275		24674.8824419937		16597.7098976713		6014.4305845534		2926.9979441437		5883.9908206872		6665.508793517		8673.0077432507		9402.7161889466		13170.0503374633		18788.1028952344

		debt		13307.1097320484		13370.3280893951		14751.60990948		14210.5196135654		13760.9133574355		14471.9897462763		15094.650129007		17016.0552932908		16855.5419178368		17434.1200892982		17541.8158781707		15298.0300918788		14884.0690515138		13354.2703997323		15163.9954189727		16845.3195582478		16071.2930600072		14435.6157188884		14706.8900210725		12240.8778580063		12189.3580023287		12226.1920554466		13178.2345558563		11919.3681293128		11452.269226483		12246.9922567493		11832.9638110534		12124.4296625367		12374.6571047656

		asset		151984.82224		206409.22973		235839.33908		221344.77208		204761.86114		231370.24076		181165.39792		307459.0628		315779.92834		233485.49233		210561.24256		254397.4171		214408.906		208848.44472		119232.626		63504.142		50653.8538		36345.87625		34852.17691		36915.7603		28787.0679		18240.62264		16105.2325		17803.35895		18117.77802		20920		21235.68		25294.48		31162.76

		strike		14121.5		14147.5		15581		15021.5		14523		15276.5		15807		17822.5		17675.5		18354.5		18484.5		16236		15853.5		14198.5		16115.5		17846		16893.5		15284		15412		12723		12661		12649.5		13585.5		12513		12077.5		12720		12075.5		12291		12526.5

		vol		0.2658994246		0.2870009745		0.3009111015		0.2764328218		0.5974052881		0.5929130611		0.6159778257		0.6693859528		0.4293869718		0.6878025246		0.66200118		0.6668199087		0.7389019619		0.549875254		0.5712145185		0.5822955576		0.56752968		0.5706474824		0.5479432345		0.6156392065		0.4794494309		0.2834603312		0.1767835374		0.361343952		0.4113953215		0.4134812802		0.3401392469		0.2953940673		0.3381919746

		rfr		0.0594		0.0565		0.0547		0.0555		0.0539		0.0541		0.0461		0.0463		0.0475		0.0514		0.0523		0.0595		0.063		0.0613		0.0608		0.0534		0.0419		0.036		0.0249		0.0228		0.027		0.021		0.0168		0.0141		0.0127		0.0102		0.0122		0.0128		0.0117

		T		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		cpn		77		77		72		62		58		63		86		78		51		97		92		79		81		77		105		127		153		115		123		97		80		107		98		94		79		85		95		113		97

		d1		9.2923610457		9.6794361224		9.361809236		10.0709697453		4.8182710257		4.9713468023		4.3423184474		4.658327545		7.0392276107		4.1162706198		4.0849878658		4.5491909214		3.9795302728		5.2756582429		3.8956255918		2.5627188417		2.2924463631		1.8664649011		1.8085633792		2.0751326296		2.009254092		1.5071185066		1.1458498013		1.1955472454		1.2223583469		1.4346803453		1.8655639967		2.6342700022		2.8985439377

		d2		9.0264616211		9.3924351479		9.0608981346		9.7945369235		4.2208657376		4.3784337412		3.7263406218		3.9889415922		6.609840639		3.4284680952		3.4229866858		3.8823710127		3.240628311		4.7257829889		3.3244110734		1.9804232842		1.7249166831		1.2958174187		1.2606201447		1.4594934231		1.5298046611		1.2236581754		0.9690662639		0.8342032934		0.8109630254		1.0211990652		1.5254247498		2.3388759349		2.5603519631

		N1		1		1		1		1		0.999999276		0.9999996676		0.9999929507		0.9999984061		1		0.9999807474		0.9999779604		0.9999973074		0.9999654742		0.9999999339		0.9999510272		0.9948071943		0.9890600504		0.9690118249		0.964740569		0.9810128778		0.9777449031		0.934109858		0.8740713476		0.8840633556		0.8892139282		0.9243108962		0.9689488046		0.9957840796		0.9981255011

		N2		1		1		1		1		0.9999878317		0.9999940232		0.9999028601		0.9999668156		1		0.9996965011		0.9996903144		0.9999482786		0.9994036671		0.9999988538		0.9995569726		0.9761720071		0.9577287557		0.9024808023		0.8962771314		0.9277853252		0.9369674562		0.8894593982		0.8337439357		0.7979167822		0.7913065477		0.8464199324		0.9364234053		0.9903290724		0.9947716899

		equity		138677.712507952		193038.901640605		221087.72917052		207134.252466435		191000.947824496		216898.251034661		166070.748396176		290443.007630865		298924.386422163		216051.374105759		193019.428706588		239099.387220602		199524.839742073		195494.174325351		104068.635706853		46659.4786782497		34584.2228765143		21913.8019880004		20149.5931607227		24676.7146396028		16599.4780764864		6021.3406998268		2938.9952221807		5894.7558054491		6674.1822225272		8679.3821447461		9405.6227343968		13170.5162808162		18788.2820795349

		debt		13307.1097320484		13370.3280893951		14751.60990948		14210.5196135654		13760.9133155036		14471.9897253386		15094.6495238237		17016.055169135		16855.5419178368		17434.1182242408		17541.813853412		15298.0298793983		14884.0662579271		13354.2703946493		15163.9902931465		16844.6633217503		16069.6309234857		14432.0742619996		14702.5837492773		12239.0456603972		12187.5898235136		12219.2819401732		13166.2372778192		11908.6031445509		11443.5957974728		12240.6178552539		11830.0572656032		12123.9637191838		12374.4779204651

		difference		0		0		0		0		0.0000419319		0.0000209377		0.0006051833		0.0001241558		0		0.0018650574		0.0020247587		0.0002124805		0.0027935867		0.000005083		0.0051258262		0.6562364975		1.6621365215		3.5414568888		4.3062717952		1.8321976091		1.7681788152		6.9101152734		11.997278037		10.7649847619		8.6734290103		6.3744014954		2.9065454502		0.4659433528		0.1791843005

				0		0		0		0		-0.0000419319		-0.0000209377		-0.0006051833		-0.0001241558		0		-0.0018650574		-0.0020247587		-0.0002124805		-0.0027935867		-0.000005083		-0.0051258262		-0.6562364975		-1.6621365215		-3.5414568888		-4.3062717952		-1.8321976091		-1.7681788152		-6.9101152734		-11.997278037		-10.7649847619		-8.6734290103		-6.3744014954		-2.9065454502		-0.4659433528		-0.1791843005
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1-0.75-0.5

				Mar-98		Jun-98		Sep-98		Dec-98		Mar-99		Jun-99		Sep-99		Dec-99		Mar-00		Jun-00		Sep-00		Dec-00		Mar-01		Jun-01		Sep-01		Dec-01		Mar-02		Jun-02		Sep-02		Dec-02		Mar-03		Jun-03		Sep-03		Dec-03		Mar-04

		asset		206892.86114		233498.74076		183338.64792		309626.8128		317958.67834		235853.74233		212965.99256		256677.9171		216812.406		210970.69472		121187.876		65542.892		52467.6038		38077.12625		36778.17691		38692.7603		30509.5679		20067.62264		18586.4825		20188.85895		20394.02802		23165.75		23463.18		27494.73		33305.51

		strike		16596		17342		17894.25		19912.25		19803.25		20625.75		20797.25		18437.5		18176		16243.75		17965.75		19757.75		18554.25		16900.25		17215		14403		14303.5		14369.5		15968.75		14804.5		14274.75		14880.75		14208		14378.25		14572.25

		vol		0.3181895266		0.640701177		0.6519044054		0.7174394004		0.4514440435		0.7457570325		0.7320994559		0.718605618		0.8055389826		0.5957660797		0.6651437326		0.8169362659		0.8500565357		0.9889255063		0.9831422222		0.9345766489		0.8611393788		0.8614269316		1.1050319807		1.2034990622		1.2352002705		1.0586435872		0.7909413153		0.5720937424		0.5639145177

		rfr		0.0539		0.0541		0.0461		0.0463		0.0475		0.0514		0.0523		0.0595		0.063		0.0613		0.0608		0.0534		0.0419		0.036		0.0249		0.0228		0.027		0.021		0.0168		0.0141		0.0127		0.0102		0.0122		0.0128		0.0117

		T		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		cpn		3722		4169		4341		4708		2563		3927		4725		3955		4460		4406		4711		3147		4383		4375		4054		2814		2404		2198		2201		1456		1433		1246		1084		1285		1176

		d1		16.0229657903		8.3186444002		7.3369743943		7.8611448781		12.4641165272		6.7556608008		6.573923555		7.5503436381		6.3952015626		8.8078299822		5.9517268046		3.1726637939		2.6828722601		1.9081963754		1.8027292743		2.3606307356		1.9903426165		1.0030028701		0.5586043607		0.8222291004		0.8915798487		1.1056549175		1.4738785468		2.4205442459		3.0830160748

		d2		15.863871027		7.9982938117		7.0110221917		7.5024251779		12.2383945055		6.3827822845		6.207873827		7.191040829		5.9924320712		8.5099469423		5.6191549383		2.764195661		2.2578439923		1.4137336222		1.3111581632		1.8933424111		1.5597729271		0.5722894043		0.0060883704		0.2204795693		0.2739797135		0.5763331239		1.0784078891		2.1344973748		2.8010588159

		N1		1		1		1		1		1		1		1		1		0.9999999999		1		0.9999999987		0.9992446979		0.9963503099		0.9718171476		0.9642846829		0.9908780725		0.9767234668		0.8420702548		0.7117841542		0.7945267994		0.8136909492		0.8655620028		0.9297428178		0.9922513559		0.9989753611

		N2		1		1		1		1		1		0.9999999999		0.9999999997		1		0.999999999		1		0.9999999904		0.9971467776		0.988022344		0.9212798861		0.905097769		0.9708438921		0.9405932144		0.7164370785		0.5024289077		0.5872511226		0.6079498339		0.7178050247		0.8595740821		0.9835990147		0.9974531779

		equity		190518.992270386		216389.712288676		165649.445296122		289943.718297779		298389.2011605		215491.337600554		192438.896623168		238512.645196491		198920.4353982		194973.982427486		103493.140481006		46053.2761247915		34135.1253267654		21573.6438791438		19980.0666331904		24436.2199119917		16436.1430649654		6657.4118063138		5240.028718795		7377.2224967809		7943.614133178		9397.1189131842		9639.0869108113		13184.4340417425		18778.6999669204

		debt		16373.868869614		17109.0284713237		17689.2026238778		19683.0945022207		19569.4771795003		20362.4047294462		20527.0959368318		18165.2719035089		17891.9706018003		15996.7122925143		17694.7355189938		19489.6158752085		18332.4784732346		16503.4823708562		16798.1102768096		14256.5403880083		14073.4248350346		13410.2108336862		13346.453781205		12811.6364532191		12450.413886822		13768.6310868158		13824.0930891887		14310.2959582575		14526.8100330796

		equity		186796.992270386		212220.712288676		161308.445296122		285235.718297779		295826.2011605		211564.337600554		187713.896623168		234557.645196491		194460.4353982		190567.982427486		98782.1404810062		42906.2761247915		29752.1253267654		17198.6438791438		15926.0666331904		21622.2199119917		14032.1430649654		4459.4118063138		3039.028718795		5921.2224967809		6510.614133178		8151.1189131843		8555.0869108113		11899.4340417425		17602.6999669204

		debt		16373.868869614		17109.0284713237		17689.2026238778		19683.0945022207		19569.4771795003		20362.4047294462		20527.0959368318		18165.2719035089		17891.9706018003		15996.7122925143		17694.7355189938		19489.6158752085		18332.4784732346		16503.4823708562		16798.1102768096		14256.5403880083		14073.4248350346		13410.2108336862		13346.453781205		12811.6364532191		12450.413886822		13768.6310868158		13824.0930891887		14310.2959582575		14526.8100330796

		asset		203170.86114		229329.74076		178997.64792		304918.8128		315395.67834		231926.74233		208240.99256		252722.9171		212352.406		206564.69472		116476.876		62395.892		48084.6038		33702.12625		32724.17691		35878.7603		28105.5679		17869.62264		16385.4825		18732.85895		18961.02802		21919.75		22379.18		26209.73		32129.51

		strike		16596		17342		17894.25		19912.25		19803.25		20625.75		20797.25		18437.5		18176		16243.75		17965.75		19757.75		18554.25		16900.25		17215		14403		14303.5		14369.5		15968.75		14804.5		14274.75		14880.75		14208		14378.25		14572.25

		vol		0.3181895266		0.640701177		0.6519044054		0.7174394004		0.4514440435		0.7457570325		0.7320994559		0.718605618		0.8055389826		0.5957660797		0.6651437326		0.8169362659		0.8500565357		0.9889255063		0.9831422222		0.9345766489		0.8611393788		0.8614269316		1.1050319807		1.2034990622		1.2352002705		1.0586435872		0.7909413153		0.5720937424		0.5639145177

		rfr		0.0539		0.0541		0.0461		0.0463		0.0475		0.0514		0.0523		0.0595		0.063		0.0613		0.0608		0.0534		0.0419		0.036		0.0249		0.0228		0.027		0.021		0.0168		0.0141		0.0127		0.0102		0.0122		0.0128		0.0117

		T		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		cpn		3722		4169		4341		4708		2563		3927		4725		3955		4460		4406		4711		3147		4383		4375		4054		2814		2404		2198		2201		1456		1433		1246		1084		1285		1176

		d1		15.9088591136		8.2624066375		7.2634595908		7.8184313361		12.4282606561		6.7106318696		6.5126300618		7.5071256101		6.3435956078		8.7369780756		5.8325066432		3.0522007169		2.4776297464		1.6613571315		1.5651431181		2.1990452199		1.7997285639		0.7336695439		0.3304863659		0.6978388578		0.7736129088		1.0012064732		1.3542708827		2.2532163046		2.9555218353

		d2		15.7497643503		7.9420560491		6.9375073881		7.4597116359		12.2025386343		6.3377533533		6.1465803338		7.1478228011		5.9408261165		8.4390950358		5.4999347769		2.643732584		2.0526014786		1.1668943784		1.073572007		1.7317568955		1.3691588745		0.3029560781		-0.2220296244		0.0960893267		0.1560127735		0.4718846796		0.9588002251		1.9671694334		2.6735645764

		N1		1		1		1		1		1		1		1		1		0.9999999999		1		0.9999999973		0.9988640803		0.9933870745		0.9516791493		0.941225314		0.9860626952		0.9640482993		0.7684249914		0.6294836892		0.7573610861		0.7804202016		0.8416364949		0.9121749543		0.9878772817		0.9984392284

		N2		1		1		1		1		1		0.9999999999		0.9999999996		1		0.9999999986		1		0.999999981		0.9959000885		0.9799444454		0.8783734303		0.8584926928		0.9583416111		0.9145251334		0.619038268		0.4121454482		0.5382752464		0.5619885375		0.6814954388		0.8311703126		0.9754182297		0.9962474632

		equity		186796.992270386		212220.712288676		161308.445296123		285235.718297779		295826.2011605		211564.337600586		187713.896623309		234557.645196491		194460.435398619		190567.982427486		98782.14049007		42909.2092082369		29773.9534795456		17361.8834371484		16113.5852013839		21654.166120805		14102.2135025922		4882.7720272037		3760.5304608254		6246.683420238		6800.7536732242		8333.1253299264		8640.4230860879		11911.9973164709		17604.1979179749

		debt		16373.868869614		17109.0284713237		17689.2026238772		19683.0945022207		19569.4771795003		20362.404729414		20527.0959366907		18165.2719035088		17891.9706013805		15996.7122925143		17694.73550993		19486.6827917631		18310.6503204544		16340.2428128516		16610.5917086161		14224.594179195		14003.3543974078		12986.8506127963		12624.9520391746		12486.175529762		12160.2743467758		13586.6246700736		13738.7569139121		14297.7326835291		14525.3120820251

		difference																								2.93		21.83		163.24		187.52		31.95		70.07		423.36		721.50		325.46		290.14		182.01		85.34		12.56		1.50

				0		0		-0.0000000006		0		0		-0.0000000322		-0.0000001412		-0.0000000001		-0.0000004198		0		-0.0000090638		-2.9330834454		-21.8281527802		-163.2395580045		-187.5185681936		-31.9462088134		-70.0704376268		-423.3602208899		-721.5017420304		-325.4609234571		-290.1395400462		-182.0064167422		-85.3361752767		-12.5632747284		-1.4979510545

				0.0805916202		0.0746044905		0.0988236596		0.064551919		0.0620473853		0.0877967091		0.0985737519		0.0718782139		0.0842560296		0.0774416573		0.1519162955		0.3123541511		0.3812546434		0.4896866817		0.5133241494		0.3973532048		0.5007344055		0.7504473432		0.8145291896		0.683912503		0.6566317962		0.6281381442		0.6177211627		0.5459917351		0.4521329467





1-0.75-0.5

		



Agency Cost

Time

Agency
 Cost
(000,000)



semi-annual(1)

		Mar-97		Sep-97		Mar-98		Sep-98		Mar-99		Sep-99		Mar-00		Sep-00		Mar-01		Sep-01		Mar-02		Sep-02		Mar-03		Sep-03		Mar-04

		154030.57224		237916.58908		206892.86114		183338.64792		317958.67834		212965.99256		216812.406		121187.876		52467.6038		36778.17691		30509.5679		18586.4825		20394.02802		23463.18		33305.51

		16090.25		17586.25		16596		17894.25		19803.25		20797.25		18176		17965.75		18554.25		17215		14303.5		15968.75		14274.75		14208		14572.25

		0.2625008169		0.2983749101		0.5914194791		0.6089651214		0.426513554		0.6548120358		0.7309868253		0.5624934343		0.5495657395		0.5210810642		0.4536379971		0.1541154847		0.3670716416		0.3092249828		0.3174189484

		0.0594		0.0547		0.0539		0.0461		0.0475		0.0523		0.063		0.0608		0.0419		0.0249		0.027		0.0168		0.0127		0.0122		0.0117

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5

		77		72		58		86		51		92		81		105		153		123		80		98		79		95		97

		12.4227595523		12.5811590213		6.306681701		5.6725408191		9.4343244494		5.3121801199		5.1152811403		5.0745707176		2.9231801471		2.2782799418		2.5640852928		1.5245431877		1.528690984		2.4313737174		3.8211003992

		12.2371434446		12.370176099		5.8884849768		5.2419374523		9.1327338232		4.849158089		4.5983953992		4.6768277959		2.534578486		1.9098199878		2.2433147888		1.4155670834		1.2691321371		2.2127186352		3.5966513083

		1		1		0.9999999999		0.9999999929		1		0.9999999457		0.9999998431		0.9999998055		0.9982675523		0.9886450815		0.9948275668		0.9363134411		0.9368294465		0.9924791548		0.999933548

		1		1		0.999999998		0.9999999204		1		0.9999993792		0.999997869		0.9999985416		0.9943708433		0.9719218703		0.9875617794		0.9215488039		0.8978029643		0.9865415214		0.9998387926

		138411.175877715		220804.805118848		190738.150262277		165852.143165505		298620.214346515		192705.542431745		199200.029886473		103760.068517194		34309.4039145048		19835.9462109725		16415.5833287593		2809.8874472901		6370.9363262585		9355.1772349018		18818.381033361

		15619.396362285		17111.7839611519		16154.7108777227		17486.5047544954		19338.463993485		20260.4501282549		17612.3761135275		17427.8074828062		18158.1998854952		16942.2306990275		14093.9845712407		15776.59505271		14023.0916937415		14108.0027650982		14487.128966639

		138334.175877715		220732.805118848		190680.150262277		165766.143165505		298569.214346515		192613.542431745		199119.029886473		103655.068517194		34156.4039145048		19712.9462109725		16335.5833287593		2711.8874472901		6291.9363262585		9260.1772349018		18721.381033361

		15619.396362285		17111.7839611519		16154.7108777227		17486.5047544954		19338.463993485		20260.4501282549		17612.3761135275		17427.8074828062		18158.1998854952		16942.2306990275		14093.9845712407		15776.59505271		14023.0916937415		14108.0027650982		14487.128966639

		153953.57224		237844.58908		206834.86114		183252.64792		317907.67834		212873.99256		216731.406		121082.876		52314.6038		36655.17691		30429.5679		18488.4825		20315.02802		23368.18		33208.51

		16090.25		17586.25		16596		17894.25		19803.25		20797.25		18176		17965.75		18554.25		17215		14303.5		15968.75		14274.75		14208		14572.25

		0.2625008169		0.2983749101		0.5914194791		0.6089651214		0.426513554		0.6548120358		0.7309868253		0.5624934343		0.5495657395		0.5210810642		0.4536379971		0.1541154847		0.3670716416		0.3092249828		0.3174189484

		0.0594		0.0547		0.0539		0.0461		0.0475		0.0523		0.063		0.0608		0.0419		0.0249		0.027		0.0168		0.0127		0.0122		0.0117

		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5

		77		72		58		86		51		92		81		105		153		123		80		98		79		95		97

		12.4200656818		12.5797244366		6.3060112566		5.6714512146		9.433792566		5.3112469307		5.1145582249		5.0723914234		2.9156651375		2.2691881003		2.5559000886		1.4760316485		1.5137379003		2.4128188502		3.8081055576

		12.2344495741		12.3687415143		5.8878145325		5.2408478478		9.1322019397		4.8482248998		4.5976724838		4.6746485016		2.5270634764		1.9007281462		2.2351295847		1.3670555442		1.2541790534		2.194163768		3.5836564667

		1		1		0.9999999999		0.9999999929		1		0.9999999454		0.9999998425		0.9999998032		0.9982252764		0.9883715906		0.9947042981		0.9300322677		0.9349538122		0.9920851618		0.9999299583

		1		1		0.999999998		0.9999999199		1		0.9999993763		0.9999978616		0.9999985261		0.9942489444		0.9713312521		0.9872956208		0.9141959941		0.8951114687		0.9858882305		0.9998305529

		138334.175877715		220732.805118848		190680.150262286		165766.143166107		298569.214346515		192613.54243671		199119.02989912		103655.068537594		34156.6721865356		19714.3596986884		16336.002059714		2718.432392811		6297.0004671327		9260.9103261444		18721.3876412135

		15619.396362285		17111.7839611519		16154.7108777145		17486.5047538934		19338.463993485		20260.4501232899		17612.3761008802		17427.8074624057		18157.9316134644		16940.8172113116		14093.565840286		15770.050107189		14018.0275528673		14107.2696738556		14487.1223587865

		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.27		1.41		0.42		6.54		5.06		0.73		0.01

		0		0		-0.0000000082		-0.0000006021		0		-0.000004965		-0.0000126472		-0.0000204004		-0.2682720309		-1.4134877159		-0.4187309547		-6.5449455209		-5.0641408742		-0.7330912426		-0.0066078525

		0.1014552383		0.0719452312		0.0781043911		0.0954229309		0.0608304401		0.0951757887		0.0812636084		0.1439328835		0.3470961943		0.4622056726		0.4631674238		0.8533201712		0.6902816811		0.6037270667		0.436247485





semi-annual(1)
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semi-annual(2)

				Jun-97		Dec-97		Jun-98		Dec-98		Jun-99		Dec-99		Jun-00		Dec-00		Jun-01		Dec-01		Jun-02		Dec-02		Jun-03		Dec-03

		asset		208506.97973		223450.27208		233498.74076		309626.8128		235853.74233		256677.9171		210970.69472		65542.892		38077.12625		38692.7603		20067.62264		20188.85895		23165.75		27494.73

		strike		16168.25		17065		17342		19912.25		20625.75		18437.5		16243.75		19757.75		16900.25		14403		14369.5		14804.5		14880.75		14378.25

		vol		0.2842194982		0.2739047852		0.587668228		0.664868097		0.6811790491		0.6611006632		0.5445445024		0.5653112058		0.5464253553		0.588908783		0.2591648888		0.3203302589		0.3749144444		0.2729693602

		rfr		0.0565		0.0555		0.0541		0.0463		0.0514		0.0595		0.0613		0.0534		0.036		0.0228		0.021		0.0141		0.0102		0.0128

		T		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5

		cpn		77		62		63		78		97		79		77		127		115		97		107		94		85		113

		d1		12.9637380396		13.5205813792		6.5298322945		6.1210266257		5.3530269259		5.9307683661		6.9310102584		3.2665437701		2.3420673372		2.6087021377		1.9714985731		1.5138672893		1.8213443748		3.48829682

		d2		12.7627645051		13.3269014482		6.1142881054		5.6508938857		4.8713606011		5.4632996042		6.5459591481		2.8668083829		1.955686263		2.1922807438		1.7882413228		1.2873595911		1.5562398289		3.2952783343

		N1		1		1		1		0.9999999995		0.9999999567		0.9999999985		1		0.9994555946		0.9904113926		0.995455649		0.9756666321		0.9349702255		0.9657227948		0.9997569008

		N2		1		1		0.9999999995		0.999999992		0.9999994451		0.9999999766		1		0.997926765		0.9747490079		0.9858204293		0.9631315103		0.9010154436		0.9401744522		0.9995083201

		equity		192789.091481753		206852.315630067		216619.554090409		290170.236624025		215751.321466626		238780.853899563		195217.263143604		46309.8949685495		21532.3879808286		24479.1020278549		5884.1483475197		5630.6086910668		8452.3617717711		13208.5474097756

		debt		15717.8882482472		16597.9564499329		16879.1866695908		19456.576175975		20102.4208633736		17897.063200437		15753.4315763958		19232.9970314505		16544.7382691714		14213.6582721451		14183.4742924803		14558.2502589332		14713.3882282289		14286.1825902244

		equity		192712.091481753		206790.315630067		216556.554090409		290092.236624025		215654.321466626		238701.853899563		195140.263143604		46182.8949685495		21417.3879808286		24382.1020278549		5777.1483475197		5536.6086910668		8367.3617717711		13095.5474097756

		debt		15717.8882482472		16597.9564499329		16879.1866695908		19456.576175975		20102.4208633736		17897.063200437		15753.4315763958		19232.9970314505		16544.7382691714		14213.6582721451		14183.4742924803		14558.2502589332		14713.3882282289		14286.1825902244

		asset		208429.97973		223388.27208		233435.74076		309548.8128		235756.74233		256598.9171		210893.69472		65415.892		37962.12625		38595.7603		19960.62264		20094.85895		23080.75		27381.73

		strike		16168.25		17065		17342		19912.25		20625.75		18437.5		16243.75		19757.75		16900.25		14403		14369.5		14804.5		14880.75		14378.25

		vol		0.2842194982		0.2739047852		0.587668228		0.664868097		0.6811790491		0.6611006632		0.5445445024		0.5653112058		0.5464253553		0.588908783		0.2591648888		0.3203302589		0.3749144444		0.2729693602

		rfr		0.0565		0.0555		0.0541		0.0463		0.0514		0.0595		0.0613		0.0534		0.036		0.0228		0.021		0.0141		0.0102		0.0128

		T		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5

		cpn		77		62		63		78		97		79		77		127		115		97		107		94		85		113

		d1		12.9619001837		13.5191485764		6.5291829167		6.1204907177		5.3521728981		5.9301098706		6.9300622122		3.2616917049		2.3342389106		2.6026744058		1.9423251702		1.4932635463		1.8074783056		3.4669602767

		d2		12.7609266491		13.3254686454		6.1136387276		5.6503579777		4.8705065733		5.4626411086		6.5450111019		2.8619563178		1.9478578365		2.1862530118		1.7590679199		1.266755848		1.5423737596		3.2739417911

		N1		1		1		1		0.9999999995		0.9999999565		0.9999999985		1		0.9994461916		0.9902084138		0.9953749781		0.9739511956		0.9323158637		0.9646561878		0.9997367635

		N2		1		1		0.9999999995		0.999999992		0.9999994427		0.9999999765		1		0.9978947605		0.9742840816		0.9856015011		0.9607170588		0.8973786324		0.9385085877		0.9994696477

		equity		192712.091481753		206790.315630067		216556.554090411		290092.236624061		215654.321470805		238701.853899681		195140.263143604		46182.964678866		21418.5023691996		24382.5467562983		5779.8429118876		5542.8453900545		8370.3204544203		13095.5759791674

		debt		15717.8882482472		16597.9564499329		16879.1866695887		19456.5761759391		20102.420859195		17897.0632003188		15753.4315763957		19232.927321134		16543.6238808004		14213.2135437017		14180.7797281124		14552.0135599455		14710.4295455797		14286.1540208326

		difference		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.07		1.11		0.44		2.69		6.24		2.96		0.03

				0		0		-0.0000000021		-0.0000000359		-0.0000041786		-0.0000001182		-0.0000000001		-0.0697103165		-1.114388371		-0.4447284434		-2.6945643679		-6.2366989877		-2.9586826492		-0.0285693918

				0.0754108803		0.0743009304		0.0723076364		0.0628546303		0.0852676393		0.0697472281		0.0746984475		0.2940110796		0.4358222235		0.3682699385		0.7105727386		0.7244763596		0.637474442		0.5217414163





semi-annual(2)
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annual(Mar)

		Mar-97		Mar-98		Mar-99		Mar-00		Mar-01		Mar-02		Mar-03		Mar-04

		154030.57224		206892.86114		317958.67834		216812.406		52467.6038		30509.5679		20394.02802		33305.51

		16090.25		16596		19803.25		18176		18554.25		14303.5		14274.75		14572.25

		0.2625008169		0.5914194791		0.426513554		0.7309868253		0.5495657395		0.4536379971		0.3670716416		0.3174189484

		0.0594		0.0539		0.0475		0.063		0.0419		0.027		0.0127		0.0117

		1		1		1		1		1		1		1		1

		77		58		51		81		153		80		79		97

		8.9629852298		4.6529206007		6.8333872278		3.8428891202		2.2425129476		1.9562510092		1.1900147469		2.7997106426

		8.7004844129		4.0615011217		6.4068736738		3.1119022949		1.6929472081		1.5026130121		0.8229431054		2.4822916942

		1		0.9999983619		1		0.9999391807		0.987535921		0.9747822738		0.8829796418		0.9974425181

		1		0.9999756084		0.9999999999		0.9990705023		0.9547672709		0.9335305402		0.7947298848		0.9934729708

		138868.250789298		191167.750107312		299074.091738019		199748.846080957		34825.5755340556		16743.1326779668		6806.1061561934		18911.5907230333

		15162.3214507023		15725.1110326877		18884.586601981		17063.5599190432		17642.0282659444		13766.4352220333		13587.9218638066		14393.9192769667

		138791.250789298		191109.750107312		299023.091738019		199667.846080957		34672.5755340556		16663.1326779668		6727.1061561934		18814.5907230333

		15162.3214507023		15725.1110326877		18884.586601981		17063.5599190432		17642.0282659444		13766.4352220333		13587.9218638066		14393.9192769667

		153953.57224		206834.86114		317907.67834		216731.406		52314.6038		30429.5679		20315.02802		33208.51

		16090.25		16596		19803.25		18176		18554.25		14303.5		14274.75		14572.25

		0.2625008169		0.5914194791		0.426513554		0.7309868253		0.5495657395		0.4536379971		0.3670716416		0.3174189484

		0.0594		0.0539		0.0475		0.063		0.0419		0.027		0.0127		0.0117

		1		1		1		1		1		1		1		1

		77		58		51		81		153		80		79		97

		8.9610803757		4.652446525		6.8330111294		3.8423779419		2.2371990334		1.9504631959		1.17944132		2.790521902

		8.6985795588		4.0610270459		6.4064975754		3.1113911165		1.6876332939		1.4968251987		0.8123696785		2.4731029536

		1		0.9999983581		1		0.9999390539		0.9873633745		0.9744396018		0.8808886965		0.9973687836

		1		0.9999755588		0.9999999999		0.9990688916		0.9542592057		0.9327805977		0.791710292		0.9933027136

		138791.250789298		191109.750202035		299023.091738019		199667.851006862		34674.4957847805		16665.1637893073		6736.4331249062		18814.8423572964

		15162.3214507023		15725.110937965		18884.5866019807		17063.5549931377		17640.1080152195		13764.4041106927		13578.5948950938		14393.6676427036

		0.00		0.00		0.00		0.00		1.92		2.03		9.33		0.25

		0		-0.0000947227		-0.0000000002		-0.0049259055		-1.9202507249		-2.0311113405		-9.3269687128		-0.2516342631

		0.0984863244		0.0760273725		0.0594027382		0.0787313672		0.3372295112		0.4524032437		0.6688606016		0.4334406836
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annual(Jun)

				Jun-97		Jun-98		Jun-99		Jun-00		Jun-01		Jun-02		Jun-03

		asset		208506.97973		233498.74076		235853.74233		210970.69472		38077.12625		20067.62264		23165.75

		strike		16168.25		17342		20625.75		16243.75		16900.25		14369.5		14880.75

		vol		0.2842194982		0.587668228		0.6811790491		0.5445445024		0.5464253553		0.2591648888		0.3749144444

		rfr		0.0565		0.0541		0.0514		0.0613		0.036		0.021		0.0102

		T		1		1		1		1		1		1		1

		cpn		77		63		97		77		115		107		85

		d1		9.3371969624		4.8102351253		3.9931851015		5.093386054		1.8256394053		1.4993659797		1.3952166729

		d2		9.0529774641		4.2225668973		3.3120060523		4.5488415516		1.27921405		1.2402010909		1.0203022286

		N1		1		0.9999992453		0.9999673891		0.9999998238		0.9660477599		0.9331106152		0.9185246917

		N2		1		0.9999879154		0.9995367947		0.9999973003		0.8995890896		0.8925494225		0.846207413

		equity		193226.908542061		217070.038425078		216262.75444948		195692.78536086		22118.6255448108		6166.3497203005		8813.9000407872

		debt		15280.0711879387		16428.7023349222		19590.9878805201		15277.9093591399		15958.5007051892		13901.2729196995		14351.8499592128

		equity		193149.908542061		217007.038425078		216165.75444948		195615.78536086		22003.6255448108		6059.3497203005		8728.9000407872

		debt		15280.0711879387		16428.7023349222		19590.9878805201		15277.9093591399		15958.5007051892		13901.2729196995		14351.8499592128

		asset		208429.97973		233435.74076		235756.74233		210893.69472		37962.12625		19960.62264		23080.75

		strike		16168.25		17342		20625.75		16243.75		16900.25		14369.5		14880.75

		vol		0.2842194982		0.587668228		0.6811790491		0.5445445024		0.5464253553		0.2591648888		0.3749144444

		rfr		0.0565		0.0541		0.0514		0.0613		0.036		0.021		0.0102

		T		1		1		1		1		1		1		1

		cpn		77		63		97		77		115		107		85

		d1		9.335897402		4.8097759459		3.9925812126		5.0927156841		1.8201038718		1.4787372687		1.3854118813

		d2		9.0516779037		4.2221077179		3.3114021635		4.5481711817		1.2736785165		1.2195723799		1.010497437

		N1		1		0.9999992435		0.9999673059		0.9999998232		0.965628463		0.9303946928		0.9170366652

		N2		1		0.9999878908		0.9995357939		0.9999972917		0.8986112477		0.8886864254		0.8438714767

		equity		193149.908542061		217007.038472445		216165.757611802		195615.785374359		22007.5540765088		6066.6511787976		8735.8884037158

		debt		15280.0711879387		16428.7022875551		19590.9847181982		15277.9093456414		15954.5721734912		13893.9714612024		14344.8615962842

		difference		0.00		0.00		0.00		0.00		3.93		7.30		6.99

				0		-0.000047367		-0.003162322		-0.0000134986		-3.9285316979		-7.3014584971		-6.9883629286

				0.0733103328		0.0703778362		0.0830983143		0.0724436517		0.4203795277		0.6964348342		0.6218103813





annual(Jun)

		0

		0

		0

		0

		0

		0

		0



Time

Agency 
Cost
(000,000)

0

0

0

0

0

0

0



annual(Sep)

		Sep-97		Sep-98		Sep-99		Sep-00		Sep-01		Sep-02		Sep-03

		237916.58908		183338.64792		212965.99256		121187.876		36778.17691		18586.4825		23463.18

		17586.25		17894.25		20797.25		17965.75		17215		15968.75		14208

		0.2983749101		0.6089651214		0.6548120358		0.5624934343		0.5210810642		0.1541154847		0.3092249828

		0.0547		0.0461		0.0523		0.0608		0.0249		0.0168		0.0122

		1		1		1		1		1		1		1

		72		86		92		105		123		98		95

		9.0624797898		4.2011844606		3.9599167189		3.7829317999		1.7651500979		1.1710482789		1.8162738262

		8.7641048797		3.5922193392		3.3051046831		3.2204383656		1.2440690338		1.0169327942		1.5070488434

		1		0.9999867156		0.9999624956		0.9999224787		0.9612307752		0.879210257		0.9653358674

		1		0.9998360255		0.9995252373		0.9993599633		0.8932628565		0.845407287		0.9341009055

		221266.470360368		166250.963634925		193229.868395103		104283.325824345		20352.967892775		3066.2355713535		9539.0746843298

		16650.1187196324		17087.6842850746		19736.1241648968		16904.5501756552		16425.209017225		15520.2469286465		13924.1053156702

		221194.470360368		166164.963634925		193137.868395103		104178.325824345		20229.967892775		2968.2355713535		9444.0746843298

		16650.1187196324		17087.6842850746		19736.1241648968		16904.5501756552		16425.209017225		15520.2469286465		13924.1053156702

		237844.58908		183252.64792		212873.99256		121082.876		36655.17691		18488.4825		23368.18

		17586.25		17894.25		20797.25		17965.75		17215		15968.75		14208

		0.2983749101		0.6089651214		0.6548120358		0.5624934343		0.5210810642		0.1541154847		0.3092249828

		0.0547		0.0461		0.0523		0.0608		0.0249		0.0168		0.0122

		1		1		1		1		1		1		1

		72		86		92		105		123		98		95

		9.0614653853		4.2004139939		3.9592568544		3.7813908062		1.7587211952		1.1367454406		1.8031535538

		8.7630904751		3.5914488725		3.3044448186		3.2188973718		1.237640131		0.9826299559		1.493928571

		1		0.9999866703		0.9999623918		0.9999219972		0.9606876075		0.8721775912		0.9643180029

		1		0.9998355399		0.9995241184		0.9993565142		0.8920751715		0.8371052033		0.9324028259

		221194.470360368		166164.964776692		193137.871845077		104178.333979934		20234.769773763		2980.414909867		9447.415900014

		16650.1187196324		17087.6831433084		19736.1207149233		16904.5420200656		16420.407136237		15508.067590133		13920.764099986

		0.00		0.00		0.00		0.01		4.80		12.18		3.34

		0		-0.0011417663		-0.0034499736		-0.0081555896		-4.801880988		-12.1793385135		-3.3412156842

		0.0700041938		0.0932465887		0.0927127073		0.1396114028		0.4481006614		0.8394548838		0.5958575001
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annual(Dec)

				Dec-97		Dec-98		Dec-99		Dec-00		Dec-01		Dec-02		Dec-03

		asset		223450.27208		309626.8128		256677.9171		65542.892		38692.7603		20188.85895		27494.73

		strike		17065		19912.25		18437.5		19757.75		14403		14804.5		14378.25

		vol		0.2739047852		0.664868097		0.6611006632		0.5653112058		0.588908783		0.3203302589		0.2729693602

		rfr		0.0555		0.0463		0.0595		0.0534		0.0228		0.0141		0.0128

		T		1		1		1		1		1		1		1

		cpn		62		78		79		127		97		94		113

		d1		9.7302835535		4.5292553955		4.4039624063		2.4983536745		2.0112160041		1.1725569267		2.5582865311

		d2		9.4563787683		3.8643872985		3.7428617431		1.9330424687		1.422307221		0.8522266678		2.2853171709

		N1		1		0.9999970376		0.9999946811		0.9937614037		0.9778487466		0.8795131771		0.9947405049

		N2		1		0.9999442949		0.9999090041		0.9733845859		0.9225314109		0.8029559013		0.9888529136

		equity		207306.576896064		290615.624527301		239305.665023724		46902.1511394358		24847.9683485459		6035.4424911074		13312.9774850944

		debt		16143.695183936		19011.1882726994		17372.2520762759		18640.7408605642		13844.7919514541		14153.4164588926		14181.7525149056

		equity		207244.576896064		290537.624527301		239226.665023724		46775.1511394358		24750.9683485459		5941.4424911074		13199.9774850944

		debt		16143.695183936		19011.1882726994		17372.2520762759		18640.7408605642		13844.7919514541		14153.4164588926		14181.7525149056

		asset		223388.27208		309548.8128		256598.9171		65415.892		38595.7603		20094.85895		27381.73

		strike		17065		19912.25		18437.5		19757.75		14403		14804.5		14378.25

		vol		0.2739047852		0.664868097		0.6611006632		0.5653112058		0.588908783		0.3203302589		0.2729693602

		rfr		0.0555		0.0463		0.0595		0.0534		0.0228		0.0141		0.0128

		T		1		1		1		1		1		1		1

		cpn		62		78		79		127		97		94		113

		d1		9.7292704088		4.5288764513		4.4034967797		2.4949227464		2.0069537539		1.1579878803		2.5431993167

		d2		9.4553656237		3.8640083543		3.7423961165		1.9296115406		1.4180449709		0.8376576214		2.2702299565

		N1		1		0.9999970323		0.9999946696		0.9937007587		0.977622776		0.8765654541		0.9945078492

		N2		1		0.9999442083		0.9999088353		0.973172575		0.9219111339		0.7988885444		0.988403218

		equity		207244.576896064		290537.624757768		239226.665443116		46775.9473351824		24753.1279776119		5952.9062844061		13200.5848952133

		debt		16143.695183936		19011.1880422315		17372.251656884		18639.9446648176		13842.6323223881		14141.9526655939		14181.1451047867

		difference		0.00		0.00		0.00		0.80		2.16		11.46		0.61

				0		-0.0002304678		-0.0004193919		-0.7961957466		-2.159629066		-11.4637932988		-0.6074101189

				0.0722674249		0.061415801		0.0677019696		0.2849573749		0.3587127665		0.7043302217		0.5179275566
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