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1 || EXECUTIVE SUMMARY

Dr. Bente Villadsen, a Principal at The Brattle Group, files testimony on the cost of

3 capital for Arizona-American districts (collectively, “Arizona-American”).

B |

4 Dr. Villadsen seleéts two benchmark samples, wa;er utilities and gas local distribiltion

5 “ companies (“LDC”). She estimates the sample companies’ cost of equity, associated

6 after-tax weighted-average cost of capital, and the corresponding cost of equity at 46.9

7 and 41.6 percent equity. She also reviews recent Arizona water and wastewater decisions.

8 I In undertaking her analysis, Dr. Villadsen notes that the overall cost of capital is constant

9 within a broad middle range of capital structures although the distribution of costs and
10 “ risks among debt and equity holders is not. Because Arizona-American’s requested
11 target of 46.9 percent equity is lower than the percentage equity among many utilities, its
12 financial risk is higher and the return required by investors increases with the level of risk
13 they carry. Should short-term debt be included for an equity percentage of 41.6 percent,
14 Arizona-American’s capitalization is further below that of the average water utility.
15 Based on the evidence from the samples, Dr. Villadsen estimates a cost of equity for the
16 benchmark samples at Arizona-American’s capital structure to be in the range of 11.0 to
17 12.5 percent, so that Arizona-American’s request for 11.75 percent is equal to the
18 midpoint. Dr. Villadsen also reviewed recent Arizona decisions and found that the
19 Hr decisions correspond to a cost of equity of approximately 11.0 and 12.25 percent when
20 applied to an entity with 46.9 and 41.6 percent equity, respectively. She therefore finds
21 that Arizona-American’s request for 11.75 percent return on equity is reasonable and

22 ” fully supported by her analysis.
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I. INTRODUCTION AND SUMMARY

Q1. PLEASE STATE YOUR NAME AND ADDRESS FOR THE RECORD.

Al. My name is Bente Villadsen. My business address is The Brattle Group, 44 Brattle Street,

. Cambridge, MA 02138..

Q2. PLEASE DESCRIBE YOUR JOB AND EDUCATIONAL EXPERIENCE.

A2. Iam a Principal of The Brattle Group, (“Brattle”), an economic, environmental and
management consulting firm with offices in Cambridge, Washington, San Francisco,
London and Brussels. My work concentrates on regulatory finance and accounting. I
have previously prepared and presented cost-of-capital testimony before many regulatory
bodies, including the Arizona Corporation Commission (“Commission”). Ihold a B.S.
and M.S. from University of Aarhus, Denmark and a Ph.D. from Yale University’s
School of Management.

Q3. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?

A3. Ihave been asked by Arizona-American Company (“Arizona-American” or the

“Company”) to estimate the cost of equity for Arizona-American’s water and wastewater
districts. The cost of equity is the return that the Commission should provide the

Company an opportunity to earn on the portion of its rate base financed by equity.

To determine the cost of equity for Arizona-American, I first estimate the overall cost of
capital for two samples of regulated companies using several versions of the discounted
cash flow (“DCF”) and risk-positioning models. Second, I determine the cost of equity
that the estimated overall cost of capital gives rise to at Arizona-American’s requested
capital structure consisting of 46.9 percent equity. I also calculate the cost of equity at
approximately 41.6 percent equity. Third, I evaluate the relative risk of Arizona-
American and the sample companies to determine the recommended cost of equity for

Arizona-American.
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PLEASE SUMMARIZE ANY PARTS OF YOUR BACKGROUND AND
EXPERIENCE THAT ARE PARTICULARLY RELEVANT TO YOUR
TESTIMONY ON THESE MATTERS.

Brattle’s specialties include financial economics, regulatory economics, and the utility
industry. I have worked extensively on cost of capital matters for electric, natural gas
distribution, pipeline and water utilities in both state and federal jurisdictions.
Additionally, I have significant experience in other areas of rate regulation, credit risk in
the utilities industry, energy contracts, and accounting issues. 1 have previously prepared
and presented cost-of-capital testimony before the Commission. I have also filed expert
testimony and appeared before other regulatory bodies and arbitration tribunals
concerning cost of capital, accounting questions, and damage issues. Appendix A

contains more information on my professional qualifications.

PLEASE SUMMARIZE YOUR APPROACH TO ESTIMATING THE COST OF
CAPITAL FOR ARIZONA-AMERICAN.

To assess the cost of capital for Arizona-American, I select two benchmark samples,
regulated water utilities and natural gas local distribution companies (“LDC”). These
samples are selected to have risks characteristics comparable to those of Arizona-
American’s districts. 1 also report results for a subsample of the water companies with a
high percentage of regulated revenues. I give greater weight to the results from the gas
LDC sample, because the water sample suffers from numerous data issues that make the
cost-of-equity estimates based on this sample not reliable at the present time. For each
sample, I estimate the sample companies’ cost of equity using several versions of the
DCF method and of the risk-positioning model. Based on data availability and the current
state of the water and gas distribution industries I assign the most weight to the risk-

positioning models.

Next, based on the cost-of-equity estimates for each company and its market costs of debt
and preferred stock, I calculate each firm’s overall cost of capital, i.e., its after-tax
weighted-average cost of capital (‘ATWACC?”), using the company market value capital
structure. I then calculate the samples’ average ATWACC and the cost of equity for a
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capital structure with 46.9 percent equity. Thus, I present the cost of equity that is
consistent with the samples’ market information and Arizona-American’s regulatory
capital structure. (By “regulatory capital structure,” I mean the capital structure that

Arizona-American proposes in its application.)

F ocﬁsing on the overall cost of capftal rather than its components avoids potential
problems of inconsistency between the estimated cost of equity and the level of financial

risk at the regulated company’s capital structure.

PLEASE SUMMARIZE YOUR CONCLUSIONS REGARDING ARIZONA-
AMERICAN’S COST OF EQUITY.

The cost of equity for the water utility sample is about 13.5 percent for a range of 13.25
to 13.75 percent at 46.9 percent equity using the long-term risk-positioning method. The
corresponding overall after-tax weighted-average cost-of-capital point estimate is a bit
below 8.5 percent for a range of 8.25 to 8.75 percent. The gas LDC sample yields a cost-
of-equity range from 11.5 to 12 percent with a midpoint of 11.75. The corresponding
after-tax weighted-average cost-of-capital range from 7.25 to 7.75 percent. [ specify a
minimum of plus or minus .25 percent (25 basis point) range because it is not really
possible to estimate the cost of capital or equity more precisely than that. The cost-of-
equity estimates that result from the multi-stage discounted cash flow method are a bit
lower for the water sample than for the gas LDC sample. Combined, the multistage DCF
results imply a range of 10 to 11 percent. The Simple DCF results are comparable for the
gas LDC sample at a little below 11 percent but much higher for the water sample at 15.5
to 16.5 percent — again at 46.9 percent equity.

Based on these results, and considering that I rely mostly on the gas LDC sample
estimates due to numerous data problems associated with the water sample, the most
reliable estimates for Arizona-American’s cost of equity indicate a range of 11 to 12.5
percent with the most reliable results in the range of 11.5 to 12 percent. Arizona-
American’s request for an 11.75 percent return on equity is within this range and at the

midpoint. It is also near the midpoint of my gas LDC risk-positioning estimates using the
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long-term risk-positioning model. Including short-term debt in the capital structure
reduces the equity percentage to 41.6 percent, so the cost-of-equity estimates increase
100 to 150 basis points. In my opinion, the request for an 11.75 percent return on equity

is therefore very reasonable.

WHY D6 YOU NEED TO CON SIDEi{ ARIZONA-AMERICAN'S
REGULATORY CAPITAL STRUCTURE?

A firm’s cost of equity is a function of both its business risk and its financial risk. The
more leveraged a company is the higher its financial risk. Investors holding equity in
companies with higher risk require a higher rate of return, so as a company adds debt, the
cost of equity goes up at an ever increasing rate. The higher cost of equity offsets the
lower cost of debt, so that the after-tax weighted-average overall cost of capital remains

constant over a broad range of capital structures.

That is, the associated capital structure affects an estimated cost-of-equity estimate just as
a life insurance applicant’s age affects the required life-insurance premium. It is
therefore necessary to calculate the cost of equity the sample companies would have had
at Arizona-American’s regulatory capital structure to report accurately the market

evidence on the cost of equity.

HOW IS THE REST OF YOUR TESTIMONY ORGANIZED?

The rest of my testimony is organized as follows:

Section II defines the cost of capital and discusses the principles relating the cost of

capital and capital structure for a business.

Section III presents the methods used to estimate the cost of capital for the benchmark
samples and the associated numerical analyses. This section also explains the basis of

my conclusions for the benchmark samples’ returns on equity and overall costs of capital.

Section [V summarizes the analysis and discusses the recommendation for Arizona-

American.
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Appendix A lists my qualifications.

Appendix B discusses in detail the selection procedure for each sample, and the methods

used to derive the necessary capital structure market value information.
Appendix C details the risk-positioning method including the numerical analyses.
Appendix D details the DCF method, including the numerical analyses.
Appendix E discusses the impact of leverage on the cost of capital in more detail.

I repeat portions of my testimony in the appendices in order to give the reader the context

of the issues before I present additional technical detail and further discussion.

THE COST OF CAPITAL AND RISK

A. The Cost of Capital and Risk

PLEASE FORMALLY DEFINE THE “COST OF CAPITAL.”

The cost of capital is the expected rate of return in capital markets on alternative
investments of equivalent risk. In other words, it is the rate of return investors require
based on the risk-return alternatives available in competitive capital markets. The cost of
capital is a type of opportunity cost: it represents the rate of return that investors could

expect to earn elsewhere without bearing more risk.'

The definition of the cost of capital recognizes a tradeoff between risk and return that is
known as the “security market risk-return line,” or “security market line” for short. This
line is depicted in Figure 1. Figure 1 shows that the higher the risk, the higher the cost of
capital. A version of Figure 1 applies for all investments. However, for different types

of securities, the location of the line may depend on corporate and personal tax rates.

! “Expected” is used in the statistical sense: the mean of the distribution of possible outcomes. The terms
“expect” and “expected” in this testimony, as in the definition of the cost of capital itself, refer to the
probability-weighted average over all possible outcomes.
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Figure 1: The Security Market Line
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WHY IS THE COST OF CAPITAL RELEVANT IN RATE REGULATION?

U.S. rate regulation accepts the "cost of capital” as the right expected rate of return on
utility investment.? This practice is normally viewed as consistent with the U.S. Supreme
Court's opinions in Bluefield Waterworks & Improvement Co. v. Public Service
Commission, 262 U.S. 678 (1923), and Federal Power Commission v. Hope Natural Gas,
320 U.S. 591 (1944).

From an economic perspective, rate levels that give investors a fair opportunity to earn
the cost of capital are the lowest levels that compensate investors for the risks they bear.
Over the long run, an expected return above the cost of capital makes customers overpay
for service. Regulatory authorities normally try to prevent such outcomes, unless there

are offsetting benefits (e.g., from incentive regulation that reduces future costs). At the

2 An early paper that links the cost of capital as defined by financial economics with the correct expected rate
of return for utilities is Stewart C. Myers, “Application of Finance Theory to Public Utility Rate Cases,” The
Bell Journal of Economics and Management Science, 3:58-97 (Spring 1972).
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same time, an expected return below the cost of capital does a disservice not just to
investors but, importantly, to customers as well. In the long run, such a return denies the
company the ability to attract capital, to maintain its financial integrity, and to expect a
return commensurate with that of other enterprises characterized by commensurate risks

and uncertainties.

More important for customers, however, are the economic issues an inadequate return
raises for them. In the short run, deviations of the expected rate of return on the rate base
from the cost of capital may seemingly create a "zero-sum game"-- investors gain if
customers are overcharged, and customers gain if investors are shortchanged. But in fact,
even in the short run, such action may adversely affect the utility’s ability to provide
stable and favorable rates because some potential efficiency investments may be delayed
or because the company is forced to file more frequent rate cases. In the long run,
inadequate returns are likely to cost customers — and society generally — far more than
may be gained in the short run. Inadequate returns lead to inadequate investment,
whether for maintenance or for new plant and equipment. The costs of an
undercapitalized industry can be far greater than the short-run gains from shortfalls in the
cost of capital. Moreover, in capital-intensive industries (such as the water industry),’
systems that take a long time to decay cannot be fixed overnight. Thus, it is in the
customers’ interest not only to make sure that the return investors expect does not exceed
the cost of capital, but also to make sure that it does not fall short of the cost of capital,

either.

Of course, the cost of capital cannot be estimated with perfect certainty, and other aspects
of the way the revenue requirement is set may mean investors expect to earn more or less
than the cost of capital even if the allowed rate of return equals the cost of capital exactly.
However, a commission that sets rates so investors expect to earn the cost of capital on
average treats both customers and investors fairly, which is in the long-run inferests of

both groups.

3 Capital expenditures among water utilities have in the last several years exceeded 30% of revenues.
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Il Q11.

AllL

Q12.
Al2.

B. The Relationship Between Capital Structure and the Cost of equity

PLEASE EXPLAIN WHY IT IS NECESSARY TO REPORT THE COST OF
EQUITY ADJUSTED FOR CAPITAL STRUCTURE.

In most jurisdictions in North America, rate regulation focuses on the components of the
rites. In other words, the focus of cost-of-capital estimation is usually on determining the
“right” cost of equity, and to a lesser degree on setting the allowed capital structure.
While the overall cost of capital depends primarily on the company’s line of business, the
distribution of the cost of capital among debt and equity depends on their share in total
revenues. Debt holders’ claim is usually a fixed amount (except in situations of default)
while equity holders are residual claimants, meaning that equity holders get paid last. In
other words, the use of debt imposes financial risk on the equity holders. Because a
company’s financial risk depends on its capital structure, the risk shareholders carry
increases with the leverage of the company. As shareholders expect to be compensated
for increased risk, the required rate of return increases with the company’s leverage. The
increased risk is caused by the fact that debt has a senior claim on a specified portion of
earnings and in bankruptcy on assets. As common equity is the most junior security, it
gets what’s left after everyone else has been paid. In other words, common equity
holders carry all residual risk. However, as explained in more detail in Appendix E, the
overall cost of capital is constant within a broad middle range of capital structures,

although the distribution of costs and risks among debt and equity holders is not.

PLEASE PROVIDE AN EXAMPLE ON HOW DEBT ADDS RISK TO EQUITY.
As a simple example, think of an investor who takes money out of his savings account
and invests $100,000 in real estate. The future value of the real estate is uncertain. If the
real estate market booms, he wins. If the real estate market goes down, he loses. Figure

2 below illustrates this.
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Figure 2. Financial risk example — equity financing
Buy Real Estate for $100,000 using only Equity
If Real Estate Prices Increase or Fall by 10%, Gain or Lose 10%.
150,000 ~
140,000 -
130,000 1 10% Gain in Real Estate Value
120,000 A 10% Gain In Equity Value
| 110,000 - — $110,000
100,000 1 i
90,000 1 10% Loss in Real——f22 57, 4$90,000
Estate Val ’ ’
80,000 xos% {l,sf i‘:leEquity
70,000 Value i % :
60,000 1 $110,000/$100,000=110%
50,000 + Equity .
40000 | Equity If Real Estate falls by 10% :
g $90,000/$100,000=90%
30,000
20,000 1 Changes in Equity Value: +/-10%
10,000 A J
Investment 10% Appreciation
or Depreciation
it In the scenario above, the investor financed his real estate purchase through 100 percent
equity. Suppose instead that the investor had financed 50 percent of his real estate
investment with a mortgage of $50,000. The mortgage lender does not expect to share in
any benefits from increases in real estate values. Neither does the mortgage lender
ﬂ expect to share in any losses from falling real estate values. As a result, the investor
carries the entire risk of fluctuating real estate prices. Figure 3 illustrates this effect.
1
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i1 Q13.

Al3.

Figure 3. Financial risk example - debt and equity financing

Buy Real Estate for $100,000 with a $50,000 Mortgage
If Real Estate Increase or Fall by 10%, Gain or Lose 20%.

150,000

140,000 -

130,000 1 ) 10% Gain in Real Estate Value

120,000 A 20% Gain In Equity Value $110,000

110,000 1 160,000 /’ 7 4/

100,000 { ™ - Wff

90,000 - \Am&?«

80,000 L | 10% Loss in Real e . ’

70,000 - ..q.ulty . E;Ztmzl?:}i uity |- Equity If Real Estate increases by 10%:

60000 4 ss0000 || Vahe R $110,000 - $50,000 = $60,000
’ NS : e $60,000/$50,000=120%

50,000 1 ;

40,000 - : : Sy If Real Estate falls by 10%:

30,000 | . Worigage ' Mortgage | $90,000 - $50,000 = $40,000
’ el IR $40,000/$50,000=80%

20,000 - N L

10,000 - IR PR Changes in Equity Value: +/-20%

Initial Investment Change in Value

In Figure 3, where the investor financed his purchase through 50 percent equity and 50
percent debt, the variability in the investor’s equity return is two times greater than that of
Figure 2. The entire fluctuation of 10 percent from rising or falling real estate prices falls
on the investor’s $50,000 equity investment. The lesson from the example is obvious:

debt adds risk to equity.

C. Implications for Analysis

PLEASE EXPLAIN THE IMPLICATIONS OF THE RELATIONSHIP
BETWEEN CAPITAL STRUCTURE AND THE COST OF EQUITY FOR RATE
REGULATION.

The risk equity holders carry, and therefore the cost of equity, depends on the capital
structure. As illustrated in the example above, as leverage increases, the market risk

increases and hence the required return on equity increases.
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TO ASSESS THE MAGNITUDE OF FINANCIAL RISK FOR A RATE
REGULATED COMPANY, SHOULD YOU USE THE MARKET-VALUE OR
THE BOOK-VALUE CAPITAL STRUCTURE?

The market-value capital structure is the relevant quantity for analyzing the cost-of-

equity evidence, which is based on market inform_,ation.4

PLEASE PROVIDE AN EXAMPLE THAT ILLUSTRATES WHY MARKET
VALUES ARE RELEVANT.

Suppose in the previous example that the investor has invested in real estate 10 years ago.
Further assume that depreciation has reduced the book value of the real estate from
$100,000 to $75,000 and assume the investor has paid off 40 percent of his $50,000
mortgage. Thus, the investor has a remaining mortgage of $30,000 (= 60% x $50,000).
The book value of the investor’s equity is therefore $45,000 (= $75,000 - $30,000).

What happens now if real estate prices rise or fall 20 percent? To answer that question,
we need to know how real estate prices have developed over the past 10 years. If the
market value of the real estate now is $200,000, then a 20-percent decrease in the price of
real estate ($40,000) is almost equal to the investor’s book value equity. However, his
market value equity (or net worth) is equal to the value of the real estate minus what he
owes on the mortgage. If we assume that the market value of the mortgage equals the

unpaid balance ($30,000), then the investor’s net worth is calculated as follows:

* The need to use market-value capital structures to analyze the effect of debt on the cost of equity has been

recognized in the financial literature for a long time. For example, the initial reconciliation of the
| Modigliani-Miller theories of capital structure with the Capital Asset Pricing Model, in Robert S. Hamada,
“Portfolio Analysis, Market Equilibrium and Corporate Finance,” The Journal of Finance 24: 13-31 (March
| 1969) works with market-value capital structures. For a more recent presentation of the concept, see, for
example, Richard A. Brealey, Stewart C. Myers, and Franklin Allen, Principles of Corporate Finance, New
York: McGraw-Hill/Irwin 8" ed. (2006) pp. 503-06. Book values may be relevant for some issues, e.g., for
|| covenants on individual bond issues, but as explained in the text, market values are the determinants of the
impact of debt on the cost of equity.
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Net Worth = Market Value of - Remaining
Real Estate Mortgage
= $200,000 - $30,000
= $170,000

Therefore, the rate of return on equity due to a 20 percent decline in real estate prices is

calculated as follows:

Table 1. Calculating the Rate of Return on Equity

Decline in Real Estate Value  $40,000
Market-Value Equity $170,000

Rate of Return on Equity - $40,000/$170,000 = -23.5%

Q16. PLEASE EXPLAIN THE IMPLICATIONS FOR RATE REGULATION AND
YOUR TESTIMONY.

A16. Because the market risk, and therefore the cost of equity, depends on the market-value
capital structures, one must base the estimation of the sample companies’ cost of capital
on market value capital structures. An approach that estimates the cost of equity for each
of the sample firms without explicit consideration of the market value capital structure
(i.e. the financial risk) underlying those costs risks material errors. The cost-of-equity
estimates of the sample companies at their actual market-value capital structures are not
necessarily reflected in the regulatory capital structure. Therefore, using book values
could lead to an incorrect rate of return. I avoid this problem by calculating each sample
company’s ATWACC using its market value capital structure. I then use the sample
companies’ average overall cost of capital to determine the corresponding return on
equity at Arizona-American’s regulatory capital structure. This procedure ensures that

the capital structure and the estimated cost of equity are consistent.

In my analyses, I estimate the cost of equity for each of the sample firms using traditional

estimation methods (such as the DCF and Capital Asset Pricing Model (“CAPM”)). Iuse
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: 1 each company’s estimated cost of equity along with Arizona-American’s marginal tax
rate and each company’s market cost of debt and market-value capital structure to
estimate the sample companies’ overall cost of capital. Ithen calculate the sample

average overall cost of capital for each equity estimation method for both of the samples.

_ For each estimation method d}scussed above, I determine the cost of equity at Arizona-

~ N W KW

" American’s regulated capital structure, so that is consistent with the sample’s overall

cost-of-capital information.

o0

Q17. IS THE USE OF MARKET VALUES TO CALCULATE THE IMPACT OF
9 CAPITAL STRUCTURE ON THE RISK OF EQUITY INCOMPATIBLE WITH

10 USE OF A BOOK-VALUE RATE BASE FOR A REGULATED COMPANY?

11 HL Al7. No. Investors buy stock at market prices and expect a reasonable return on their

12 investment. Market-based cost-of-equity estimation methods, such as DCF or CAPM

13 which are frequently used in rate regulation, recognize this and rely on market data. That
14 || is, the cost of capital is the fair rate of return on regulatory assets for both investors and
15 customers. Most regulatory jurisdictions in the U.S. measure the rate base using the net
16 book value of assets, not current replacement value or historical cost trended for inflation.
17 But the jurisdictions still apply market-derived measures of the cost of equity to that net
18 book value rate base.

19 The issue here is “what level of risk is reflected in that cost-of-equity estimate?” That

20 risk level depends on the sample company’s market-value capital structure, not its book-
21 value capital structure. That risk level would be different if the sample company’s

22 I market-value capital structure exactly equaled its book-value capital structure, so the

23 estimated cost of equity would be different, too.

24 || Q18. PLEASE SUM UP THE IMPLICATIONS OF THIS SECTION.
25 || A18. The market risk, and therefore the cost of equity depends directly on the market-value
26 capital structure of the company or asset in question. It therefore is impossible to validly

27 compare the measured costs of equity of different companies without taking capital

28 structure into account. Capital structure and the cost of equity are unbreakably linked,
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Q20.

and any effort to treat the two as separate and distinct questions violates both everyday

experience (e.g., with home mortgages) and basic financial principles.

HOW SHOULD A COST-OF-CAPITAL ANALYST IMPLEMENT THIS
PRINCIPLE?

As discussed further in Appendix E, there has been a great deal of financial research on

the effects of capital structure on the value of the firm. One of the key conclusions that

result from the research is that no narrowly defined optimal capital structure exists within

industries, although the typical range of capital structures does vary among industries.

Instead, there is a relatively wide range of capital structures within any industry in which

fine-tuning the debt ratio makes little or no difference to the value of the firm, and hence

to its overall after-tax cost of capital.

Accordingly, analysts should treat the market-value weighted average of the cost of
equity and the after-tax current cost of debt, or the “ATWACC?” for short, as constant.
Sample evidence should be analyzed to determine the sample’s average ATWACC,
which can be compared across different firms or industries. The economically
appropriate cost of equity for a regulated firm is the quantity that, when applied to the
regulatory capital structure, produces the same ATWACC. That value is the cost of
equity that the sample would have had, estimation problems aside, if the sample’s
market-value capital structure had been equal to the regulatory capital structure in

question.

HOW DO YOU CALCULATE THE COST OF EQUITY CONSISTENT WITH
THE MARKET-DETERMINED ESTIMATE OF THE SAMPLE’S AVERAGE
COST OF CAPITAL?

For simplicity assume that all sample companies have only common stock and debt.

Then the ATWACC is calculated as:

ATWACC =1,y x(1-T)XD+r X E

0y
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where r,, is the market cost of debt, r, is the market cost of equity, T, is the marginal

corporate income tax rate, D is the percent debt in the capital structure, and E is the
percent equity in capital structure. The cost of equity consistent with the overall cost-of-
capital estimate (ATWACC), the market cost of debt and equity, the marginal corporate
income tax rate and the amount of debt and equity in the capital structure can be
determined by solving equation (1) for 7, .

CAN YOU PROVIDE AN EXAMPLE OF HOW THIS FORMULA 1S USED TO
DETERMINE THE COST OF EQUITY?

Yes. Consider a company with a 40 percent marginal corporate income tax rate and a
cost of debt equal to 6 percent. For simplicity, I assume there is no difference in the
company’s embedded cost of debt and the cost at which it currently can issue additional
debt. Further, suppose that the ATWACC estimate based on a sample of companies with
comparable business risk is 7.5 percent. If the company’s capital structure has 50 percent
debt and 50 percent equity, equation (1) above yields a cost-of-equity estimate of 11.4
percent. If the equity ratio is lower, for example 45 percent, the cost of equity would
instead be 12.3 percent. Conversely, a higher equity ratio such as 55 percent would
imply a lower cost-of-equity estimate of 10.7 percent. Table 2 below summarizes these

calculations as well as the dollar amount customers have to pay for financing costs.

Table 2. Example of the effect of capital structure on the estimated cost of equity.

Marginal tax rate 40%
Cost of debt 6%
Estimated ATWACC 7.50%
Rate Base $ 1,000,000
Regulatory Equity Ratio 45% 50% 55%
Regulatory Debt Ratio 55% 50% 45%
Estimated ATWACC 7.50% 7.50% 7.50%
Cost-of-equity 12.3% 11.4% 10.7%

After Tax Cost of Financing” $ 75,000 $ 75,000 $ 75,000
Before Tax Cost of Financingz) $ 125,000 § 125,000 $ 125,000

 Estimated ATWACC x Rate Base.
2 Estimated ATWACC x Rate Base / (1 - Tax Rate).
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Q22.

A22.

L.

Q23.
A23.

The important point of this example is that the overall cost of capital does not depend on
the company’s capital structure, as long as the capital structure is in a wide middle range
of values. Therefore, the cost to customers does not depend on the capital structure either.
A higher equity ratio simply means that a higher percentage return is paid to equity
investors, but the fraction of the rate base to which this higher return applies is lower.

The equity investors are compensated appropriately for the higher risk, but thét has no
effect on the overall cost borne by customers. As long as equity investors are correctly
compensated for the risk of their investment, the only effect that a higher equity ratio has
is on how the return is divided between debt holders and equity holders, and not on how

much customers end up paying.

BUT IS IT NOT THE CASE THAT IF THE ALLOWED RATE OF RETURN ON
EQUITY IS LOWER, THEN ALL ELSE EQUAL RATEPAYERS PAY LESS?
Yes, for a given equity percentage. However, it comes at a cost: if the rate of return on
equity appropriate for a capital structure with 55 percent equity were applied to a
company whose equity ratio is 45 percent, the company’s equity investors would not be
appropriately compensated for the risk of their investment. In particular, in this situation
the expected return on equity would be set too low. Such a result would impair the
company’s ability to attract investors, since they can expect higher returns elsewhere for
the same risk level. This may well have negative consequences for the utility’s ability to
sustain an appropriate level of investment. Ultimately, this translates into a lower quality
of the services that the utility can provide to its customers. Alternatively, the company
could reduce its equity percentage with possibly negative effects on the cost of debt or

other credit factors.

THE COST OF CAPITAL FOR THE BENCHMARK SAMPLES

HOW IS THIS SECTION OF YOUR TESTIMONY ORGANIZED?
As noted in Section I, 1 estimate the cost of capital using two samples of comparable risk

companies. This section first covers preliminary matters such as sample selection,

market-value capital structure determination, and the sample companies’ costs of debt. It
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1 then covers estimation of the cost of equity for the sample companies and the resulting
2 estimates of the sample’s overall after-tax cost of capital.
3 A. Preliminary Decisions

Q24. WHAT PRELIMINARY DECISIONS ARE NEEDED TO IMPLEMENT THE
ABOVE PRINCIPLES?

4

5

6 || A24. Imust select the benchmark samples, calculate the sample companies’ market-value
7

8

capital structures, and determine the sample companies’ market costs of debt and

preferred equity.

9 q 1. The Samples: Water Utilities and Gas Local Distribution
Companies

11 || Q25. WHY DO YOU USE TWO SAMPLES?

12 |{ A25. The overall cost of capital for a part of a company depends on the risk of the business in

13 which the part is engaged, not on the overall risk of the parent company on a consolidated
14 basis.

15 Estimating the cost of capital for Arizona-American’s regulated assets is the subject of

16 this proceeding. The ideal sample would be a number of companies that are publicly

17 traded “pure plays” in the water production, storage, treatment, transmission, distribution

18 and wastewater lines of business.” “Pure play” is an investment term referring to

19 " companies with operations only in one line of business. Publicly traded firms, firms

20 whose shares are freely traded on stock exchanges, are ideal because the best way to infer
21 the cost of capital is to examine evidence from capital markets on companies in the given

22 line of business.

23 Therefore, for this case, a sample of companies whose operations are concentrated solely

24 in the regulated portion of the water industry would be ideal. Unfortunately, the available

> Most of the water utilities in Value Line have operations in the water as well as wastewater business.
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Q26.

A26.

sample of “water” utility companies in the U.S. is relatively small and has serious data

deficiencies. See Section II1.C.1 for a description of these deficiencies.

To select my sample of comparable water and gas LDC companies, I start with those

6 Usually,

companies that are listed as a water utility or natural gas utility in Value Line.
I would apply several selection criteria to delete companies with unusual circumstances -
that may bias the cost-of-capital estimation and companies whose risk characteristics
differ from those of the filing entity. However, the application of such criteria would
eliminate almost all the water utilities listed in Value Line. Therefore, 1 do not apply
selection criteria to the water utility sample although I do apply my standard criteria to
the gas LDC sample. Specifically, if I eliminate all water utilities with annual revenues
below $300 million, less than 50 percent regulated revenues, lack of growth rates (from
Bloomberg or Value Line), or lack of a bond rating, I would be left with at most two
companies (Aqua America and California Water Services). A two company sample is
simply too small to provide reliable results. Therefore, I keep all water utilities with data

in my water utility sample, but I do report results for a subsample of companies that earn

a large percentage of revenues from regulated activities.’

WHAT DO YOU DO TO OVERCOME THE WEAKNESSES OF THE WATER

UTILITY SAMPLE?

To overcome the weaknesses of the water sample, I select a second sample of regulated
utilities: gas local distribution companies. Gas LDCs, like water utilities, are regulated
by state regulatory bodies, have large distribution investments, and serve a mix of

residential, industrial, and commercial customers.

One reason for using the gas LDC sample is to generate a sample of regulated companies
whose primary source of revenues is in the regulated portion of the natural gas industry to

provide a check for the results of the water sample. Therefore, I start with Value Line’s

8 To select the samples I include both the Standard, the Small and Mid-Cap Editions of Value Line Investment
Survey and Value Line Investment Survey - Plus Edition.

" The only company listed as a water utility in Value Line that I do not include is Sun Hydraulics. This
company’s main line of business is the production of industrial equipment, not the water utility business.
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universe of natural gas utilities, and eliminate those companies whose percentage of
assets attributed to regulated activities is less than 50 percent. In addition, I only include
companies with an investment grade bond rating, no recent sizable mergers or
acquisitions, no recent dividend cuts, and no other activity that could cause the estimation
parameters to be biased. Additionally, I require the companies to have necessary data
available. The final sample incl:ldes ten companies. Additionaf details of the sample
selection process for each sample and subsample are described below as well as in

Appendix B.

IF THE BUSINESS RISK OF THE GAS LDC SAMPLE DIFFERS FROM THE
WATER SAMPLE, CAN YOU STILL RELY ON THE COST OF EQUITY
ESTIMATED FOR THE GAS LDC SAMPLE?

Yes. If the business and financial risk of the two samples differ, then a cost-of-capital
analyst can still make use of the information from the more reliable sample to evaluate
the reliability of the estimates from the water sample. The inference would be based on

information about the relative risk of the two industries.

PLEASE ELABORATE ON THE WAY TWO SAMPLES WITH DIFFERENT
BUSINESS AND FINANCIAL RISKS CAN BE COMPARED.

As mentioned above, the overall cost of capital for a part of a company depends on the
risk of the business in which the part is engaged, not on the overall risk of the parent
company on a consolidated basis. According to financial economics, the overall risk of a
diversified company equals the market value weighted-average of the risks of its

components.

Calculating the overall after-tax weighted average cost of capital for each sample
company as described above allows the analyst to estimate the average overall cost of
capital for the sample. The ATWACC captures both the business risk and the financial
risk of the sample companies in one number. This allows comparison of the cost of
capital between two samples on a much more informed basis. If the alternative (more-

reliable) sample is judged to have slightly different risk than the water sample, but the
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results show wide differences in the ATWACC estimates, the analyst should carefully
consider the validity of the water sample estimates, whether they are materially higher or
lower than the alternative sample’s estimates. Of course, the alternative sample could be
the source of the error, but that is less likely because the alternative sample has been

selected precisely because of its expected reliability.

PLEASE COMPARE THE CHARACTERISTICS OF THE WATER UTILITY
SAMPLE AND THE GAS LDC SAMPLE.

The two samples differ primarily in that they operate in two different (regulated)
industries, but they are very similar in terms of the percentage of revenues from regulated
operations and the customers they serve. On average, both samples earn a large
percentage of their revenue from regulated activities and serve a mix of residential,
industrial, and other customers. In addition, both industries are characterized by large
capital investment and both are operating a large distribution system. However, the gas
LDC sample has fewer of the data and estimation issues identified above for the water

sample. Please refer to Appendix B for additional details on the two samples.

2. Market-Value Capital Structure

WHAT CAPITAL STRUCTURE INFORMATION DO YOU REQUIRE?

For reasons discussed below and in Appendix E, explicit evaluation of the market-value
capital structures of the sample companies is vital for a correct interpretation of the
market evidence on the return on equity. This requires estimates of the market values of
common equity, preferred equity and debt, and the current market costs of preferred

equity and debt.

PLEASE DESCRIBE HOW YOU CALCULATE THE MARKET VALUES OF
COMMON EQUITY, PREFERRED EQUITY AND DEBT.

I estimate the capital structure for each sample company by estimating the market values
of common equity, preferred equity and debt from the most recent publicly available data.

The details are in Appendix B.
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Briefly, the market value of common equity is the price per share times the number of
shares outstanding. For the risk-positioning approach, I use the last 15 trading days of
each year to calculate the market value of equity for the year. I then calculate the average
capital structure over the corresponding five-year period used to estimate the “beta” risk
measures for the sample companies. This procedure matches the estimated beta to the
degree of financial risk present during its estimation period. In the DCF analyses Iuse
the average stock price over 15 trading days ending on the release date of the BEst

growth rate forecasts utilized.®

The market value of debt is estimated at its book value adjusted by the difference
between the “estimated fair (market) value” and the “carrying cost” of long-term debt
reported in each company’s 10-K.” The market value of preferred stock for the samples

is set equal to its book value. 10

3. Market Costs of Debt and Preferred Equity

Q32. HOW DO YOU ESTIMATE THE CURRENT MARKET COST OF DEBT?
Il A32. The fifteen-day average market cost of debt for each company is set equal to the yield on
an index of public utility bonds that have the same credit rating, as reported by

Bloomberg. The DCF analyses use the current credit rating whereas the risk-positioning

analyses use the current yield of a utility bond that corresponds to the five-year average

debt rating of each company so as to match consistently the horizon of information used
by Value Line to estimate each company’s beta. Bond rating information was obtained
from Bloomberg which reports Standard & Poor’s bond ratings. I calculate the after-tax

cost of debt using the Company’s estimated marginal income tax rate of 38.6 percent.

Il ¥ BEst is Bloomberg’s name for its earnings growth rate information. BEst growth rate forecasts are as of
February 7, 2008.
® The book value of debt from Bloomberg includes all interest-bearing financial obligations that are not current

and includes capitalized leases and mandatory redeemable preferred and trust preferred securities in
accordance with FASB 150 effective June 2003. See Bloomberg’s definition of long-term debt for additional

details.

19 This is unlikely to affect the results as the average percentage of preferred is less than .25 percent for both
the water and gas sample.
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HOW DO YOU ESTIMATE THE MARKET COST OF PREFERRED EQUITY?
For all sample companies, the preferred rating was assumed equal to the company’s bond
rating. The cost of a company’s preferred equity was set equal to the yield on an index of
preferred utility stock with the same rating. The data were obtained from the Mergent

Bond Record.'!

B. Cost-of-Equity Estimation Methods

HOW DO YOU ESTIMATE THE COST OF EQUITY FOR YOUR SAMPLE
COMPANIES?

Recall that the cost of capital is the expected rate of return in capital markets on
alternative investments of equivalent risk. This definition leads me to address three key
points in my estimation procedures. First, the cost of capital is an expected rate of return
— it cannot be directly observed, but must be inferred from available evidence. Second,
the cost of capital is determined in capital markets (such as the New York Stock
Exchange). Therefore, capital market data provide the best evidence from which to draw
inferences. Third, the cost of capital depends on the return offered by alternative
investments of equivalent risk. Consequently, measures of risk that matter in capital

markets are part of the evidence that I need to examine.

HOW DOES THE ABOVE DEFINITION HELP YOU ESTIMATE THE COST OF
CAPITAL?

The definition of the cost of capital recognizes a tradeoff between risk and expected
return; this is the security market line plotted above in Figure 1 above. Cost-of-capital
estimation methods usually take one of two approaches: (1) they establish the location of
the security market line and estimate the relative risk of the security, which jointly
determine the cost of capital, or (2) they try to identify a comparable-risk sample of

companies and estimate the cost of capital directly. Looking at Figure 1, the first

" Published monthly, Mergent’s Bond Record offers a comprehensive review of over 68,000 bond issues
including coverage of corporate, government, municipal, industrial development/environmental control
revenue and international bonds, plus structured finance and equipment trust issues, medium-term notes,
convertible issues, preferred stocks and commercial paper issues.
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approach focuses directly on the vertical axis, while the second focuses both on the

security’s position on the horizontal axis and on the position of the security market line.

The first type of approach is more direct, but ignores the wealth of information available
on securities not thouéht to be of precisely comparabie risk. The “discounted cash flow”
or “DCF” model is an example. The second type of approach, sometimes known as
“equity risk premium approach,” requires an extra step — positioning the security market
line. Using the second approach allows me to use information from all traded securities
rather than just those included in my sample. The capital asset pricing model (“CAPM”)
is an example. While both approaches can work equally well if conditions are right, one
may be preferable to the other under certain circumstances. In particular, approaches that
rely on the entire security market line are less sensitive to deviations from the
assumptions that underlie the model, all else equal. In this case, I examine both DCF and

risk-positioning approach evidence for the water utility and gas LDC sample.

1. The Risk-Positioning Approach

PLEASE EXPLAIN THE RISK-POSITIONING METHOD.

The risk-positioning method estimates the cost of equity as the sum of a current interest
rate and a risk premium. It is therefore sometimes also known as the “risk premium”
approach. This approach may sometimes be applied more or less formally. Asan
example of an informal application, an analyst may estimate the spread between interest
rates and what is believed to be a reasonable estimate of the cost of capital at a specific
time, and then apply that spread to current interest rates to get a current estimate of the

cost of capital.

More formal applications of the risk-positioning approach take full advantage of the
security market line depicted in Figure 1: they use information on a large number of
traded securities to identify the security market line and derive the cost of capital for the
individual security based on that security’s relative risk. This reliance on the entire
security market line makes the method less vulnerable to the kinds of problems that arise

from using one stock at a time (such as the DCF method). The risk-positioning approach
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is widely used and underlies much of the current research published in academic journals
on the nature, determinants and magnitude of the cost of capital. The most commonly
used version of the formal risk-positioning models is the Capital Asset Pricing Model

(“CAPM”). The equation for the CAPM is:

k, =r, + B, x MRP (2)
where k is the cost of capital, 7, is the risk-free interest rate, MRP is the market risk

premium, and £ is the measure of relative risk.

Section I of Appendix C to this testimony provides more detail on the principles that
underlie the risk-positioning approach. Section II of Appendix C provides the details of

the risk-positioning approach empirical estimates I obtain.

HOW ARE THE “MORE FORMAL” APPLICATIONS OF THE RISK-
POSITIONING APPROACH IMPLEMENTED?

The first step is to specify the current values of the benchmarks that determine the
security market line. The second is to determine the security’s, or investment’s, relative
risk. The third is to specify exactly how the benchmarks combine to produce the security

market line, so the company’s cost of capital can be calculated based on its relative risk.

a) Security Market Line Benchmarks

WHAT BENCHMARKS ARE USED TO DETERMINE THE LOCATION OF
THE SECURITY MARKET LINE?

The essential benchmarks that determine the security market line are the risk-free interest
rate and the premium that a security of average risk commands over the risk-free rate.
This premium is commonly referred to as the “market risk premium” (“MRP”), i.e., the
excess of the expected return on the average common stock over the risk-free interest rate.
In the risk-positioning approach, the risk-free interest rate and MRP are common to all
securities. A security-specific measure of relative risk (beta) is estimated separately and

combined with the MRP to obtain the company-specific risk premium.
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Q39. WHAT BENCHMARK DO YOU USE FOR THE MRP?

L A39.

[l Q40.
A40.

I estimate two versions of the risk-positioning model. The first version measures the
market risk premium as the risk premium of average-risk common stocks over long-term
Government bonds. The second version measures the market risk premium over short-
term Treasury bills, which is the usual measure of the MRP used in capital market

theories.

HOW DO YOU ESTIMATE THE MRP?

Appendix C summarizes academic and empirical research on the MRP. However, as
discussed in the appendix, there is currently little consensus on the “best practice” for
estimating the MRP. (Note: this is not the same as saying that all practices are equally
good). For example, the leading graduate textbook in corporate finance expresses the
view that a range between 5 to 8 percent is reasonable for the U.S."? Morningstar data
from 1926 to 2006, the longest period reported, show an MRP average premium of stocks
over Treasury bills is 8.6 percent.'3 At the same time, Dimson, Marsh and Stauton
(2008) estimate the arithmetic market risk premium for the U.S. over the 1900 to 2007
period at 6.5%.'"* In a regulatory setting, the Surface Transportation Board (“STB”)
recently decided to rely on the Capital Asset Pricing Model (“CAPM”) when determining
the cost of capital for major railroads in the U.S. As part of its methodology, the STB
decided to rely on the long-term market risk premium reported by Morningstar/Ibbotson
in its implementation of the CAPM." Currently, this approach would result in a long-

term MRP of 7.1%.

My testimony considers both the historical evidence and the results of scholarly studies
of the factors that affect the risk premium for average-risk stocks in order to estimate the

benchmark risk premium investors currently expect.

"2 Richard A. Brealey, Stewart C. Myers, and Franklin Allen, Principles of Corporate Finance, McGraw-Hill,
8th edition, 2006, pp. 151-154.

1> Morningstar, Stocks, Bonds, Bills, and Inflation: Valuation Edition 2007 Yearbook.
1 Dimson, Marsh and Staunton, Global Investment Returns Yearbook 2008, p. 48.
15 STB Ex Parte No. 664, Issued January 17, 2008, pp. 8-9.
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Q42.
A42.

Considering all the evidence, I conclude that S&P 500 stocks of average risk today
command a premium of 8.0 percent over the short-term risk-free rate and 6.5 percent over
the long-term Government rate. The estimation of the MRP is discussed in greater detail

in Appendix C. . .

HOW DO YOU DETERMINE THE RISK-FREE RATE YOU USE?

Ideally, the risk-free rate is the estimated risk-free rate over the period where rates will be
in effect. For this proceeding, I use the current yield on long-term Government bonds
and 30-day T-bills as an estimate for the long-term and short-term risk-free rate,
respectively. Using an average of 15 trading days ending February 7, 2008, I obtain a
short-term risk-free rate of 2.2 percent and a long-term risk-free rate of 4.3 percent,

respectively.'®

b) Relative Risk

WHAT MEASURE OF RELATIVE RISK DO YOU USE?
I examine the “beta” of the stocks in question. Beta is a measure of the “systematic” risk
of a stock — the extent to which a stock’s value fluctuates more or less than average

when the market fluctuates.

The basic idea behind beta is that risks that cannot be diversified away in large portfolios
matter more than those that can be eliminated by diversification. Beta is a measure of the
risks that cannot be eliminated by diversification. This concept is explored further in

Appendix C.

WHAT DOES A PARTICULAR VALUE OF BETA MEAN?
By definition, a stock with a beta equal to 1.0 has average non-diversifiable risk: it goes

up or down by 10 percent on average when the market goes up or down by 10 percent.

1 See Table No. BV-9. Throughout the first part of 2008, short-term interest rates have been dropping rapidly
as the Federal Reserve has cut interest rates and undertaken other measures to avoid more financial market
distress. For example, on March 18, the Federal Reserve dropped the federal funds rate by .75 percent
(Federal Reserve, Press Release, March 18, 2008) and on March 14, 2008, the Federal Reserve effectively
became creditors of the financially distressed Bear Stearns bank (Craig Torres, Bernanke Discards Monetary
History with Bear Stearns Bailout, Bloomberg, March 15, 2008).
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Stocks with betas above 1.0 exaggerate the swings in the market. A stock with a beta of
2.0 tends to fall 20 percent when the market falls 10 percent, for example. Stocks with
betas below 1.0 understate the swings in the market. A stock with a beta of 0.5 tends to

rise 5 percent when the market rises 10 percent.

HOW DO YOU ESTIMATE BETA?

I use beta estimates reported in the Value Line for the sample companies.

¢) Cost of Equity Capital Calculation

HOW DO YOU COMBINE THE PRECEDING STEPS TO ESTIMATE THE
COST OF EQUITY?

The most widely used approach to combine a risk measure with the benchmark market
risk premium on common stocks to find a risk premium for a particular firm or industry is
the Capital Asset Pricing Model. However, the CAPM is only one risk-positioning
technique.

In addition to the CAPM, I rely on an empirical variety of the model. Empirical research
has long shown that the CAPM tends to overstate the actual sensitivity of the cost of
capital to beta: low-beta stocks tend to have higher risk premia than predicted by the
CAPM and high beta stocks tend to have lower risk premia than predicted. A number of

variations on the original CAPM theory have been proposed to account for this finding.

This finding can be used directly to estimate the cost of capital, using beta to measure
relative risk, without simultaneously relying on the CAPM. Here I examine results from
both the CAPM and a version of the security market line based on the empirical finding
that risk premia are related to beta, but are not as sensitive to beta as the CAPM predicts,
to convert the betas into a risk premium. I refer to this latter model as the “ECAPM,”
where ECAPM stands for Empirical Capital Asset Pricing Model. The formula for the
ECAPM is

k, =r, +a+ B, x(MRP-«) 3)
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where as before £ is the cost of capital, r, is the risk-free interest rate, MRP is the market

risk premium, £ is the measure of relative risk, and & is the empirical adjustment factor.

Research supports yalues for o ranging from one to seven percent when using a short-
term interest rate. I use baseline values of o of 2 Ibercent for the short-term risk-%ree rate
and 0.5 percent for the long-term risk-free rate. I also conduct sensitivity tests for
different values of & . For the short-term risk-free rate I use values for & of 1,2 and 3
percent. For the long-term risk-free rate I use values for & 0of 0, 0.5 and 1.5 percent. See
Appendix C for a more detailed discussion of the ECAPM model and Table C-1 for a

summary of the empirical evidence on the size of the required adjustment.

WHY IS IT APPROPRIATE TO USE THE ECAPM MODEL?

Empirical tests of the CAPM have repeatedly shown that an investment’s return is related
to systematic risk, but that the increase in return for an increase in risk is less than is
predicted. The empirical tests have also shown that the theoretical intercept, as measured
by the return on Treasury bills, is too low to fit the data. In other words, the empirical
tests indicate that the slope of the CAPM is too steep and the intercept is too low. The
empirical data support the ECAPM. The ECAPM recognizes the consistent empirical
observation that the CAPM underestimates (overestimates) the cost of capital for low
(high) beta stocks. The ECAPM corrects the predictions of the CAPM to more closely
match the results of the empirical tests. Ignoring the results of CAPM tests would lead to

an estimate of the cost of capital that is likely to be less accurate than is possible.

IS THE USE OF THE ECAPM EQUIVALENT TO ADJUSTING THE
ESTIMATED BETAS FOR THE SAMPLE COMPANIES?

No. Fundamentally, this is not an adjustment (increase) in beta. This can easily be seen
by the fact that the expected return on high beta stocks is lower with the ECAPM than
when estimated by the CAPM. The ECAPM model is a recognition that the actual slope

of the risk-return tradeoff is flatter than predicted and the intercept higher based upon
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1.'7 Even if the beta of the sample companies were

repeated empirical tests of the mode
estimated accurately, the CAPM would still underestimate the required return for low
beta stocks. Even if the ECAPM were used, the costs of equity would be underestimated

if the betas were underestimated.

2. Discounted Cash Flow Method

PLEASE DESCRIBE THE DISCOUNTED CASH FLOW APPROACH.

The DCF model takes the first approach to cost-of-capital estimation, i.e., to attempt to
estimate the cost of capital in one step. The method assumes that the market price of a
stock is equal to the present value of the dividends that its owners expect to receive. The
method also assumes that this present value can be calculated by the standard formula for

the present value of a cash flow stream:

DI DZ D3 DT
= + + +oet
(1+k) (+k)? (+k)’° (1+k)"

“@

where “ P is the market price of the stock; “D,” is the dividend cash flow expected at

the end of period ¢ (i.e., subscript period 1, 2, 3 or T in the equation); “k ” is the cost of
capital; and “ T ” is the last period in which a dividend cash flow is to be received. The

formula just says that the stock price is equal to the sum of the expected future dividends,
each discounted for the time and risk between now and the time the dividend is expected

to be received.

Most DCF applications go even further, and make very strong (i.e., unrealistic)
assumptions that yield a simplification of the standard formula, which then can be
rearranged to estimate the cost of capital. Specifically, if investors expect a dividend
stream that will grow forever at a steady state, the market price of the stock will be given

by a very simple formula,

' Many investment firms make an adjustment to the beta. A commonly used adjustment is the Merrill Lynch
adjustment, which adjusts betas 1/3 toward one. This type of adjustment is intended to compensate for
sampling errors in the beta estimation, not for the empirical fact that CAPM tends to overestimate the
sensitivity of the cost of capital to beta. See Appendix C for a more detailed explanation.
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(k-g)

where “ D,” is the dividend expected at the end of the first period, “ g ” is the perpetual

©))

growth rate, and “ P> and “ & ” are the market price and the cost of capital, as before.

Equation (5) is a simplified version of Equation (4) that can be solved to yield the well

known “DCF formula” for the cost of capital:

D
k=—t+
P g

Dyx(1+g)
=0 ooy
5 g

6)

where “ D, is the current dividend, which investors expect to increase at rate g by the

end of the next period, and the other symbols are defined as before. Equation (6) says that
if Equation (5) holds, the cost of capital equals the expected dividend yield plus the
(perpetual) expected future growth rate of dividends. I refer to this as the simple DCF
model. Of course, the “simple” model is simple because it relies on very strong,

unrealistic, assumptions.

ARE THERE OTHER VERSIONS OF THE DCF MODELS BESIDES THE
“SIMPLE” ONE?

Yes. There are many variations on the DCF models that may rely on less strong (more
realistic) assumptions in that they allow growth rates to vary over time. I consider a
variant of the DCF model that uses the companies’ individual growth rates during the
first five years, converges to a perpetual growth rate in years 6-10 and then uses the GDP
growth rate as the perpetual growth rate after year 10 for all companies. This is a variant
of the “multi-stage” DCF method. The DCF models are described in detail in Section I
of Appendix D. (Section II of Appendix D provides the details of my empirical DCF

results.)

WHAT ARE THE MERITS OF THE DCF APPROACH?
The DCF approach is conceptually sound if its assumptions are met, but can run into

difficulty in practice because those assumptions are so strong, and hence so unlikely to
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correspond to reality. Two conditions are well known to be necessary for the DCF
approach to yield a reliable estimate of the cost of capital: the variant of the present
value formula that is used must actually match the variations in investor expectations for
the dividend growth path; and the growth rate(s) used in that formula must match current
investor expectations. Less frequently noted conditions may also create problems. (See

Appendix D for details.)

WHAT IS THE MOST DIFFICULT PART OF IMPLEMENTATING THE DCF
APPROACH?

Finding the right growth rate(s) is the usual “hard part” of a DCF application. The
original approach to estimation of the growth rate, g, relied on average historical growth
rates in observable variables, such as dividends or earnings, or on the “sustainable
growth” approach, which estimates g as the average book rate of return times the
fraction of earnings retained within the firm. But it is highly unlikely that these historical
averages over periods with widely varying rates of inflation and costs of capital will
equal current growth rate expectations. This is particularly true for the water sample as
many companies in the industry are growing fast, engaged in mergers, acquisitions or

other restructuring activities.

Moreover, the constant growth rate DCF model requires that dividends and earnings
grow at the same rate for companies that on average earn their cost of capital.'® It is
inconsistent with the theory on which the model is based to have different growth rates in
earnings and dividends over the period when growth is assumed to be constant. If the
growth in dividends and earnings were expected to vary over some number of years

before settling down into a constant growth period, then it would be appropriate to

'8 Why must the two growth rates be equal in a steady-growth DCF model? Think of earnings as divided
between reinvestment, which funds future growth, and dividends. If dividends grow faster than earnings,
there is less investment and slower growth each year. Sooner or later dividends will equal earnings. At that
point, growth is zero because nothing is being reinvested (dividends are constant). If dividends grow
slower than earnings, each year a bigger fraction of earnings are reinvested. That makes for ever faster
growth. Both scenarios contradict the steady-growth assumption. So if you observe a company with
different expectations for dividend and earnings growth, you know the company’s stock price and its
dividend growth forecast are inconsistent with the assumptions of the steady-growth DCF model.
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estimate a multistage DCF model. In the multistage model, earnings and dividends can
grow at different rates, but must grow at the same rate in the final, constant growth rate
period. A difference between forecasted dividend and earnings rates therefore is a signal

that the facts do not fit the assumptions of the simple DCF model.

HOW DO YOU ESTIMATE THE GROWTH RATES YOU USE IN YOUR DCF
ANALYSIS?

I use earnings growth rate forecasts from Bloomberg and Value Line. Analysts’ forecasts
are superior to using single variables in time series forecasts based upon historical data as
has been documented and confirmed extensively in academic research. Please see

Section I in Appendix D for a detailed discussion on this issue.

ARE YOU AWARE THAT THE COMMISSION STAFF TYPICALLY RELIES
ON AN AVERAGE OF HISTORICAL GROWTH RATES OF EARNINGS AND
DIVIDENDS, ALONG WITH FORECASTS OF EARNINGS AND DIVIDEND
GROWTH RATES, TO ESTIMATE THE GROWTH RATE FOR THE DCF
MODEL?

Yes, but I do not believe that this is the best way to estimate the growth rate for use in the
DCF model for the following reasons. First, as mentioned above, the model requires that
dividends and earnings grow at the same rate at some point in the future in order to apply
the model. The data on historical growth rates do not confirm this condition. Second,
analysts have access to historical information and include that information in their
forecast of earnings growth rates. In other words, using historical data provides no

additional information than that captured in analyst forecasts.

Finally, averaging wildly different growth rate estimates in the hopes of having the
extremes cancel out calls into question whether the DCF model is applicable at this time

to the sample companies.
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ARE YOU AWARE OF EVIDENCE THAT ANALYSTS' FORECASTS OF

EARNING GROWTH HAVE HISTORICALLY OVER-ESTIMATED EARNINGS
AND DIVIDEND GROWTH?

Yes. Although ;nalyst forecasts have historicalﬂly been too optimistic, this prol;lem is less
acute for regulated companies. ' Further, according to a recent joint report by NASD and
the NYSE,

... the SRO Rules have been effective in helping restore integrity to
research by minimizing the influences of investment banking and
promoting transparency of other potential conflicts of interest. Evidence
also suggests that investors are benefiting from more balanced and
accurate research to aid their investment decisions.?

In addition, the use of a two-stage DCF model, which substitutes the forecast growth of
GDP, mitigates analyst optimism by substituting the GDP growth rate for the potentially

optimistic (or pessimistic) earnings forecasts of analysts.

HOW WELL ARE THE CONSTANT-GROWTH RATE CONDITIONS
NECESSARY FOR THE RELIABLE APPLICATION OF THE DCF LIKELY TO
BE MET FOR THE SAMPLE COMPANIES AT PRESENT?

The requisite conditions for the sample companies are not fully met at this time,
particularly for the water sample. Of particular concern for this proceeding is the
uncertainty about what investors truly expect the long-run outlook for the sample
companies to be. The longest time period available for growth rate forecasts of which I
am aware is five years. The long-run growth rate (i.c., the growth rate after the water
industry settles into a steady state, which may be beyond the next five years for this
industry) drives the actual results one gets with the DCF model. Unfortunately, this

implies that unless the company or industry in question is stable — so there is little doubt

% See, for example, L. K.C. Chan, J. Karceski, and J. Lakonishok (2003), “The Leve!l and Persistence of
Growth Rates,” Journal of Finance 58(2), pp. 643-684.

% Joint Report by NASD and NYSE on the Operation and Effectiveness of the Research Analyst Conflict of
Interest Rules, December 2005, p. 44.
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as to the growth rate investors expect — DCF results in practice can end up being driven

by the subjective judgment of the analyst who performs the work.

Of the eight companies in the water sample, only four have growth forecasts from both
Bloomberg and Value Line, and two have only one analyst following them.?' The average
long-term earnings forecasts vary from a low of 0.6 percent to a high of 13.1 percent.
Additionally, the analysts’ forecasts for individual companies range widely. For example,
the median BEst growth forecast for Southwest Water Co is 9.7 percent while the Value
Line forecast is 23.6 percent. The lack of sufficient analyst following and the large
variation in growth forecasts indicate that these forecasts are less reliable than ideal. The
growth rates for gas LDC sample vary less from an average of 3.0 to 7.1 percent, and are
more consistent with the GDP growth forecast of 4.9 percent. Of the ten companies in
the gas LDC sample, one has only two analysts providing a forecast (one Value Line and
one BEst). Thus, the available data are far from being ideal. As discussed above, the
two-stage DCF model adjusts for any overly optimistic (or pessimistic) growth rate
forecasts by adjusting the 5-year growth rate forecasts of the analysts toward the long-
term GDP growth rate in the years after year 5. See Appendix D, Section I for a

discussion of the two-stage model.

The DCF growth rates, whether estimated from historical data or from analyst forecasts,
have likely been affected by several factors: many mergers and acquisitions in the water
industry in recent years, significant growth in many parts of the country, and a trend
towards consolidation. The industry appears to be moving towards a larger degree of
consolidation — at least among the privately held water utilities. The consolidation of the
industry may well increase as the industry needs significant infrastructure investments to
comply with EPA water purification rules, maintain or replace old infrastructure, and deal
with increased threats towards the water systems.”” The American Society of Civil
Engineers estimated in 2005 that the drinking water infrastructure required “$11 billion

annually to replace aging infrastructure [...] and to comply with safe drinking water

21 See Table BV-5 for details.
i 22 Gee, for example, Value Line, Water Utility Industry, January 25, 2008.
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regulations,” while the wastewater segment required $390 billion in investments over the
following 20 years.23 Coupled with the rising construction costs of utility infrastructure,
this creates uncertainty about future conditions and diverging expectations. The
uncertainty associated with these factors increases the industry’s business risk.
Additionally, environmental regulations impact the industrsl as standards for water
quality evolve over time, and there is potential for new safety and security requirements
in the future. The industry has no federal regulator (other than for environmental and
health issues), and state public utility commissions regulate most investor owned water
utilities. Different regulatory bodies may lead to differing regulatory requirements for
companies operating in adjacent parts of the country. Taken together, these factors mean
that it may be some time before the water industry settles into anything investors will see

as a stable equilibrium necessary for the reliable application of the DCF model.

Such circumstances imply that a commission may often be faced with a wide range of
DCF estimates, none of which can be well grounded in objective data on true long-run
growth expectations, because no such objective data now exist. DCF for firms or
industries in flux is inherently subjective with regard to the most important parameter, the

long-run growth rate that drives the answer.

In short, the unavoidable questions about the DCF model’s strong assumptions cause me
to view the DCF method as inherently less reliable than the risk-positioning approach
described above. This is particularly true for the water sample, because of the data
problems discussed above. However, because the DCF method has been widely used in
the past, I submit DCF evidence in this case. DCF estimates also serve as a check on the

values provided by the risk-positioning methods.

In this proceeding, I give little weight to the DCF results. However, I use the results as a

check on the reasonableness of my risk-positioning estimates.

3 Report Card for America’s Infrastructure, The American Society of Civil Engineers, 2005, pp. 15, 55.
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C. THE SAMPLES AND RESULTS

1. The Water Utility Sample

EARLIER YOU SAID THAT THE SAMPLE OF WATER UTILITIES HAD
SERIOUS DATA WEAKNESSES. PLEASE ELABORATE ON THESE
WEAKNESSES.

In attempting to apply the DCF model to the sample, four companies had no Value Line
growth forecasts. The size of the companies in the water sample also makes cost-of-
capital estimation difficult. Currently, only four companies have more than $500 million
in market value of equity. More important, however, is the fact that the stock of these
companies trades relatively infrequently. For example, three of the eight water utilities
traded an average of less than 20,000 shares per trading day since January of 2007. In
percentage terms, these companies traded less than 0.2 percent of their shares
outstanding.?* By contrast, each of the gas LDC sample companies had an average
trading volume of at least 107,000 shares per day (greater than 180,000 if Laclede Group
were excluded), which in percentage terms represented more than 0.45 percent of shares
outstanding for each company. Low trading volume causes concern because there may
be a delay between the release of important information and the time that this information
is reflected in prices. Such delay is well known to cause beta estimates to be statistically

insignificant and possibly biased.

In addition to lack of data and the small size of the companies, there are firm-specific
events that render the water utility sample less reliable than would be ideal. First, Aqua
America (the largest of the companies) has gone through several mergers and acquisitions
in recent years. Normally, I would not include companies with significant merger or
acquisition activity in a sample because the individual information about the progress of
the proposed merger is so much more important for the determination of the company’s
stock price than day-to-day market fluctuations. In practice, beta estimates for such

companies tend to be too low. The growth rates for such companies may also be affected.

% The three companies are Connecticut Water Service Co., Middlesex Water Co., and York Water Co.




10
11
12

13

14
15
16
17
18
19

Il Docket Nos. W-01303A-08- and SW-01303A-08-
Arizona-American Company
Direct Testimony of Bente Villadsen

I Page 37 of 48

Second, Southwest Water Co. earns only 41 percent of its revenue from regulated
i activities.”> I therefore report my results for both the full sample and a subsample of

companies that do not include Southwest Water Co.

It is because of these weaknesses in the water sample that I also utilize a sample of
natural gas LDCs. The selection procedure for this sample was summarized earlier and

details are provided in Appendix B.

2. Risk-Positioning Cost-of-Capital Estimates

{1 Q57. HOW IS YOUR TESTIMONY ORGANIZED CONCERNING THE RISK-
POSITIONING METHOD TO ESTIMATE COST OF CAPITAL?

A57. This section first describes the input data used in the CAPM and ECAPM models, then
reports the resulting cost-of-equity estimates for the samples. The second section of

Appendix C details the empirical analysis.

a) Interest Rate Estimate

Q58. HOW DID YOU DETERMINE THE EXPECTED RISK-FREE INTEREST
RATE?

AS8. Ireviewed current constant maturity U.S. Government bond yield data available from the

] St. Louis Federal Reserve Bank. For the period January 17 to February 7, 2008, the

average yield on 30-day Treasury bills was 2.16 percent and the average yield on long-

term government bonds was 4.33 percent.*

5 However, the majority of the company’s property, plant and equipment belongs to its regulated utilities. See
Southwest Water Co. 2006 10-K p. 93.

% See Table No. BV-9,
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b) Betas and the Market Risk Premium

Q59. WHAT BETA ESTIMATES DID YOU USE IN YOUR ANALYSIS FOR THE
SAMPLES?

M AS59. Irely upon the most recent betas estimated by Value Line for both the water sample and
for the gas LDC sample.

Q60. ARE THE BETA VALUES REPORTED BY F.ALUE L/VE ADJUSTED BETAS?

A60. Yes. Value Line reports betas that are adjusted about 1/3 towards one. For this
proceeding, I reverse the Value Line adjustment. Value Line and many investment firms
adjust the estimated betas. This type of adjustment is intended to compensate for
sampling errors in the beta estimation, not for the empirical fact that the CAPM tends to
overestimate the sensitivity of the cost of capital to beta. I use adjusted betas when the

| sample companies display statistically significant sensitivity to interest rate changes or
likely would do so short of measurement errors. For this proceeding I use unadjusted
betas as I have in past appearances before the Commission concerning water and

t wastewater utilities.

Q61. PLEASE SUMMARIZE THE BETA ESTIMATES YOU RELY ON.

A61. After reversing the Value Line adjustment procedure, the average estimated Value Line
beta for the water sample is about .84 while the average for the gas LDC sample is
about .80. These beta estimates are reported in Workpaper #1 to Tables No. BV-10 and

+ BV-22.

Q62. WHAT VALUE DO YOU USE FOR THE MARKET RISK PREMIUM?

I A62. For the premium over the short-term risk-free interest rate I use 8.0 percent, while for the
premium over the long-term risk-free interest rate I use 6.5 percent, for the reasons
discussed before and in Appendix C.

f Q63. PLEASE EXPLAIN THE METHOD TO ADJUST FOR DIFFERENCES IN
CAPITAL STRUCTURE.

A63. Starting with the ATWACC, the cost of equity for any capital structure within a broad

range of capital structures can be determined by the following formula:
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Return on equity = ATWACC - Return on debt X % debt in capital structure x(1- tax rate)
% equity in capital structure

This is the calculation that is displayed in Tables No. BV-12 and BV-24.2" The tables
display the result of converting the sample average ATWACC to a return on equity for a
specific capital structure. It is straightforward to use this method to determine the cost of

equity consistent with the capital structure.

¢) Risk-Positioning Results

WHAT ARE THE COST-OF-EQUITY ESTIMATES DERIVED FROM THE
RISK-POSITIONING APPROACH FOR THE WATER SAMPLE?

Using the long-term interest rate in the two risk-positioning models (CAPM and
ECAPM), with two values of the ECAPM parameter (0.5% and 1.5%), I obtain three
estimates of each sample company’s cost of equity (Tables No. BV-10 and BV-22). The
cost-of-equity estimates are combined with the estimates of the company’s cost of debt
and preferred to calculate the company’s ATWACC (Tables No. BV-11 and BV-23).
Tables No. BV-12 and BV-24 combine the sample average ATWACC with Arizona-
American’s capital structure, cost of debt, and tax rate to obtain the cost of equity at
Arizona-American’s 46.9 percent equity. Panel A of Table No. BV-12 shows the cost of
equity and ATWACC value for all water sample companies, while Panel B shows the
results for the subsample of companies with significant revenue from regulated water

utility activities. The cost-of-equity results are summarized below in Table 3 below.

*T For companies that have preferred equity, an additional term equal to (Return on preferred equity x %
preferred in capital structure) is subtracted from the numerator of this fraction.
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Table 3. Cost-of-Equity Estimates

Regulatory Capital Structure: 46.9% Equity / 0.0% Preferred / 53.1% Debt 2008 Tax Rate: 38.6%
METHODS
RISK POSITIONING RISK POSITIONING DCF
(using Long-Term Risk-Free Rate) (using Short-Term Risk-Free Rate)
CAPM  a=05% a=15% CAPM  a=1% a=2% a=3% Simple Multi-stage
[1] Water Sample*
Full Sample
Cost of Equity 13.6% 13.6% 13.7% 126% 12.6% 12.7% 12.8% 16.5% 10.2%
Average ATWACC 8.3% 8.4% 8.4% 7.9% 7.9% 7.9% 8.0% 9.7% 6.8%
Sub-sample
Cost of Equity 13.5% 13.5% 13.6% 125% 12.6% 12.7% 12.8% 15.5% 10.2%
Average ATWACC 8.3% 8.3% 8.4% 7.8% 71.9% 7.9% 8.0% 9.3% 6.8%
21 Gas LDC Sample**
Cost of Equity 11.5% 11.6% 11.9% 103% 106% 108% 1L.1% 10.8% 10.9%
Average ATWACC 7.4% 7.4% 7.6% 6.8% 6.9% 71% 7.2% 71% 7.1%
[3) Risk Positioning Security Market Line Parameters; Multi-Stage DCF Parameter:
Long-Term Short-Term
Risk Free Rate Estimate: 43% Risk Free Rate Estimate: 22% GDP Growth
Estimated MRP: 6.5% Estimated MRP: 8.0% Estimate: 4.9%

Sources and Notes:

*  For the Water Sample, Risk Positioning data from Table No. BV-12 and DCF data from Table No. BV-8.

**  For the Gas LDC Sample, Risk Positioning data from Table No. BV-22 and DCF data from Table No. BV-19.

{11 The full water sample consists of American States Water Co, Aqua America Inc, California Water Service Group, Connecticut Water Service Inc,
Middlesex Watet Co, SJW Corp, Southwest Water Co, and York Water Co. The subsample excludes Southwest Water Co. Results exclude companies
whose estimated cost of equity is less than their cost of debt plus 25 basis points.

[2] The gas LDC sample consists of AGL Resources, Atmos Energy Corp, Laclede Group, New Jersey Resources, Nicor Inc., Northwest
Natural Gas, Piedmont Natural Gas, South Jersey Industries, Southwest Gas, and WGL Holdings.

{3] See Appendices C and D for details on Risk Positioning and DCF parameters used in estimates.

Using the short-term interest rate in the two risk-positioning models (CAPM and
ECAPM) and using different values for the ECAPM parameter, &, I obtain four estimates
of each sample companies’ cost of equity. These estimates are also displayed in Tables
No. BV-12 and BV-24. As for the long-term interest rate, I summarize the cost-of-equity

results above in Table 3.

PLEASE SUMMARIZE YOUR FINDINGS FROM THE RISK-POSITIONING
MODEL.

Focusing on the middle ECAPM (& = .50%) for the long-term risk-positioning model, I
find that the water sample’s cost of equity of about 13.5 percent. I do not rely on the
short-term models for reasons discussed below. However, it is more correct to say that
the sample results indicate a range of values from about 13.25 to 13.75 percent for the
long-term model. Looking at the gas LDC sample, the results are lower, for a range of

approximately 11.5 to 12.0 percent for the long-term risk-positioning model. Because
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short-term interest rates have been repeatedly driven down by the Federal Reserve in an
effort to prevent the economy from sliding into a recession and to provide liquidity in the

credit markets in the wake of the subprime mortgage crisis,”® I assign no weight to the

. short-term model in this proceeding. This is consistent with, for example, a recent

decision by the Surface Transportation Board that decided to rely on the CAPM using 20-
year Treasury bonds for the risk-free rate, S-year weekly beta estimates, and Ibbotson’s
reported long-term market risk premium when determining railroads’ cost of equity.?
Additionally, as discussed previously, I place very little weight on the water sample
results because of numerous data problems. Therefore, I conclude that the risk-
positioning model provides cost-of-equity estimates in the range of 11.5 to 12.0 percent.

I discuss the assessment of Arizona-American’s cost of equity in the concluding section.

DID YOU PERFORM ANY ADDITIONAL ANALYSIS USING THE RISK-
POSITIONING MODEL?

Yes. I repeated the analysis incorporating Arizona-American’s short-term debt into the
capital structure, which results in a 41.6 percent equity ratio. More specifically, using the
same overall cost-of-capital estimates from each of the two samples (Tables No. BV-11
and BV-23), I included the short-term debt percentage and the corresponding cost of
short-term debt in the calculation of Arizona-American’s cost of equity. The calculations
are shown in Tables No. BV-14 and BV-26 for the water and gas LDC sample
respectively. The results, which are summarized in Table 4 below, show that the risk-
positioning model yields estimates that are, on average, approximately 100 to 150 basis

points higher than those obtained using only long-term debt in the capital structure.

2% As recently as on March 18, 2008, the Federal Reserve cut the Federal Funds rate by .75 percent, so that it
now (March 18, 2008) stands at 2.25 percent. Also, on March 14, 2008 the Federal Reserve joined forces
with JPMorgan to bail out the failing Bear Stearns bank. See, for example, Craig Torres, Bernanke Discards
Monetary History with Bear Stearns Bailout, Bloomberg, March 15, 2008. See also, Business Week, A
Sweeter Bear Bid May Sour the Fed, March 24, 2008.

% STB Ex Parte No. 664, Issued January 17, 2008.
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Table 4. Cost-of-equity Estimates Computed Including Short-Term Debt in the Capital Structure

Regulatory Capital Structure: 41.6% Equity / 47.4% LT Debt / 11% ST Debt 2008 Tax Rate: 38.6%
METHODS
RISK POSITIONING RISK POSITIONING DCF
(using Long-Term Risk-Free Rate) {(using Short-Term Risk-Free Rate)
P CAPM a=10.5% a=1.5% CAPM o=1% a=2%  0=3% Simple Muiti-stage
11 Water Sample*
Full Sample
Cost of Equity 15.1% 15.1% 15.2% 140% 14.1% 141% 14.2% 18.4% 11.3%
Average ATWACC 8.3% 8.4% 8.4% 7.9% 7.9% 7.9% 8.0% 9.7% 6.8%
Sub-sample
Cost of Equity 15.0% 15.1% 15.2% 139% 14.0% 141% 142% 17.3% 11.3%
Average ATWACC 8.3% 8.3% 8.4% 7.8% 7.9% 7.9% 8.0% 9.3% 6.8%

21 Gas LDC Sample**

Cost of Equity 12.8% 12.9% 13.2% 11.4%  11.7% 120% 123% 12.0% 12.1%

Average ATWACC 7.4% 7.4% 7.6% 6.8% 6.9% 7.1% 7.2% 7.1% 7.1%
3] Risk Positioning Security Market Line Parameters; Multi-Stage DCF Parameter:

Long-Term Short-Term

Risk Free Rate Estimate: 4.3% Risk Free Rate Estimate: 2.2% GDP Growth

Estimated MRP: 6.5% Estimated MRP: 8.0% Estimate: 4.9%

Sources and Notes:

*  For the Water Sample, Risk Positioning data from Table No. BV-14 and DCF data from Table No. BV-13.

**  For the Gas LDC Sample, Risk Positioning data from Table No. BV-26 and DCF data from Table No. BV-25.

[1] The full water sample consists of American States Water Co, Aqua Amcrica Inc, California Water Service Group, Connecticut Water Service Inc,
Middlesex Water Co, SJW Corp, Southwest Water Co, and York Water Co. The subsample excludes Southwest Water Co. Resulis exclude companies
whose estimated cost of equity is less than their cost of debt plus 25 basis points.

[2] The gas LDC sample consists of AGL Resources, Atmos Energy Corp, Laclede Group, New Jersey Resources, Nicor Inc., Northwest
Natural Gas, Piedmont Natural Gas, South Jersey Industries, Southwest Gas, and WGL Holdings,

{3] See Appendices C and D for details on Risk Positioning and DCF par used in estimates.

3. The DCF Cost-of-Capital Estimates

WHAT STEPS DO YOU TAKE IN YOUR DCF ANALYSES?
Given the above discussion of DCF principles, the steps are to collect the data, estimate
the sample companies’ costs of equity at their current capital structures, and then to

adjust the sample’s estimates to Arizona-American’s 46.9 percent equity ratio.

a) Growth Rates

WHAT GROWTH RATE INFORMATION DO YOU USE?
For reasons discussed above and in Appendix D, historical growth rates today are not as
relevant as forecasts of current investor expectations for these samples. I therefore use

rates forecast by security analysts.
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1 The ideal in a DCF application would be a detailed forecast of future dividends, year by
! 2 year well into the future until a true steady state (constant) dividend growth rate was
j 3 reached, based on a large sample of investment analysts’ expectations. I know of no
4 i source of such data. Dividends are ultimﬁtely paid from earnings, however, and earnings
5 forecasts from a number of analysts are available for a few years. Invest;)rs do not expect
6 dividends to grow in lockstep with earnings, but for companies for which the DCF
7 approach can be used reliably (i.e., for relatively stable companies whose prices do not
8 include the option-like values described in Appendix D), they do expect dividends to
9 track earnings over the long-run. Thus, use of earnings growth rates as a proxy for
10 expectations of dividend growth rates is a common practice.
11 Accordingly, the first step in my DCF analysis is to examine a sample of investment
12 analysts’ forecast earnings growth rates from Bloomberg and Value Line to the degree
13 such forecasts are available. The details are in Appendix D. At present, Value Line data
14 run through a 2010-2012 horizon, representing an average of about four years from the
15 current earning forecasts available for 2007. Bloomberg also provides a long-term
16 earnings growth rate estimate. The longest-horizon forecasted growth rates from these
17 sources underlie the simple DCF model (i.e., the standard perpetual-growth model
18 associated with the “DCF formula,” dividend yield plus growth). Unfortunately, the
19 longest growth forecast data only go out four to five years, which is too short a period to
20 r make the DCF model completely reliable.
21 b) Dividend and Price Inputs
22 || Q69. WHAT VALUES DO YOU USE FOR DIVIDENDS AND STOCK PRICES?
23 {1 A69. Dividends are either for the 4th quarter of 2007, or for the first quarter of 2008,
24 depending on the most recent dividend information available at the time of estimation for
25 each company.®® This dividend is grown at the estimated growth rate and divided by the
26 |f price described below to estimate the dividend yield for the simple DCF model.
it
3% The dividend information was obtained from Bloomberg.

—_—
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Stock prices are an average of closing stock prices for the 15-day trading period ending
on the day the BEst forecast was obtained from Bloomberg. A 15-day stock price

average is used to guard against anomalous price changes in any single day.

2

¢) DCF Results

WHAT ARE THE DCF ESTIMATES FOR THE SAMPLES?

The data are used in the two versions of the DCF method to get sample company
estimates at the sample company’s capital structure. The resulting cost of equity at
Arizona-American’s 46.9 percent equity estimates are shown in Table 3 above. There is
a very large difference between the simple and multi-stage DCF results for the water
sample (16.5 versus 10.2 percent), confirming the conclusion drawn above that the water
industry is not in a stable equilibrium. As a result, DCF results from the water sample are
unreliable, and I therefore do not put any weight on them in arriving at my final estimate.
However, for the gas LDC sample both DCF models yields similar results (10.8 and 10.9
percent), suggesting that the gas LDC sample is indeed of better quality than the water
sample at this time. In addition, DCF estimates for the gas LDC sample are not too
different from risk-positioning results, albeit on average lower than them. As with the
risk-positioning model, I repeated the analysis including short-term debt in the
Company’s capital structure. The calculations for the DCF analysis are shown in Tables
No. BV-13 and BV-25 for the water and gas LDC sample respectively. The results are
summarized in Table 4 above, and are about 120 basis points higher in the case of the gas
LDC sample, and between 110 and 190 basis points higher in the case of the water

sample.
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ARIZONA-AMERICAN’S COST OF EQUITY

WHAT CONCLUSIONS DO YOU DRAW FROM THE ABOVE DATA
REGARDING EACH SAMPLE’S COST OF EQUITY AT ARIZONA-
AMERICAN’S 46.9 PERCENT EQUITY RATIO?

For the gas LDC sample, the estimated costs of equity from the risk-positioning model
and from the DCF mode] are reasonably in line. For the water sample, estimates vary
more significantly between different methods, and the DCF results are particularly
variable. Although I do not rely upon the DCF model results for the water sample, I
believe that DCF cost-of-capital estimates provide a useful check on the risk-positioning
results for the gas LDC sample. The consistency of the multi-stage DCF and the risk-
positioning cost-of-equity estimates for the gas LDC sample indicate that those estimates

are reasonable.

DO YOU HAVE ANY COMMENTS REGARDING THE RESULTS OF THE
RISK-POSITIONING MODELS?

The estimated cost of equity displayed in Panel B of Table No. BV-12 compared to Table
No. BV-24 is significantly higher on average for the water sample. The risk-positioning
results are summarized above in Table 3. Of those results, the CAPM values deserve the
least weight, because this method does not adjust for the empirical finding that the cost of
capital is less sensitive to beta than predicted by the CAPM (which my testimony
considers by using the ECAPM). Conversely, the ECAPM numbers deserve the most

weight, because this method adjusts for the empirical findings.

Additionally, the estimates based upon the short-term risk-free rate are currently not very
reliable for reasons discussed above. If the Fed believes further action is necessary,
short-term rates are likely to fall further. On the other hand, if inflation becomes a
concern, as it appears to be the case,’! then short-term rates could remain constant or

even start increasing. Because of this uncertainty, I give more weight to the estimates

3 “Rising Inflation Limits the Fed as Growth Lags,” The New York Times, February 21, 2008.
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using the long-term risk-free rate at this time, because long-term interest rates are

generally less responsive to Fed actions than short-term rates.

DID YOU CONSIDER ANY OTHER EVIDENCE WHEN ASSESSING THE
REASONABLENESS OF ARIZONA-AMERICAN’S REQUESTED 11.75
PERCENT RETURN ON EQUITY? .

Yes. Ireviewed recent water utility decisions from the Arizona Corporation Commission
and compared the rates of return on equity and the capital structures to Arizona-

American’s regulatory capital structure.

PLEASE EXPLAIN THIS PROCEDURE.
I obtained data on seventeen recent Arizona decisions on water and wastewater utilities

from the Company. This data is summarized in Table 5 below.

Table 5. Capital Structure and Allowed Rate of Return on Equity in Recent Arizona Water Decisions

Allowed Rate

Common of Return on

Company  Decision Date Equity Equity

(1] (2] {31 4]

Bella Vista Water Company 65350 11/1/2002 68.1% 9.1%
Clearwater Utilities 66782 2/13/2004 100.0% 9.1%

Arizona Water Company 66849 3/19/2004 66.2% 9.2%
Arizona-American Water Co. (Formerly Citizens) 67093 6/30/2004 39.9% 9.0%
Rio Rico Utilities 67279 10/5/2004 100.0% 8.7%

Las Quintas Serenas Water Co. 67455 1/4/2005 100.0% 8.1%
Forest Highlands 67983 7/18/2005 100.0% 8.1%

Pineview Water Co. 67989 7/18/2005 51.0% 8.9%

Chaparral City Water 68176 9/30/2005 58.8% 9.3%

Arizona Water Company 68302 11/14/2005 73.4% 9.1%
Arizona-American Water Co. (PV) 68858 7/28/2006 36.7% 10.4%
Black Mountain Sewer 69164 12/5/2006 100.0% 9.6%

Far West Water & Sewer Co. 69335 2/20/2007 56.0% 9.3%
Goodman Water Co. 69404 4/16/2007 100.0% 9.3%
Arizona-American Water Co. (Mohave W&WW) 69440 5/1/2007 40.0% 10.7%
Gold Canyon Sewer Company 69664 6/28/2007 100.0% 9.2%
Utility Source 70140 1/23/2008 100.0% 8.9%

Average 75.9% 9.2%

Average * 62.2% 9.2%

Sources and Notes:
[1]-[4]: Provided by Arizona-American Water Company.
Key: * Excluding Companies with 100% of common equity and Arizona-American Water Co.
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Arizona-American’s requested target regulatory capital structure consists of 46.9 percent
equity which is significantly lower than that of all companies in the table (excluding
Arizona-American itself). Therefore, Arizona-American’s equity has more financial risk
than most of the companies listed in Table 5. Consequently, the allowed return on equity
) for Arizona-American should be higher. To determine exactly how much higher, 1
calculate the ATWACC that c;)rresponds to the capital strucu;res and cost of equity in
Table 5 using Arizona-American’s current cost of debt and tax rate. Ithen determine the
cost of equity that corresponds to the calculated ATWACC at Arizona-American’s 46.9
percent equity, as well as at 41.6 percent equity, the value obtained if short-term debt is

included in the calculation.*? The result of this calculation is shown in Table 6 below.

Q75. WHAT ARE THE IMPLICATIONS OF TABLE 6 BELOW?
A75. Ignoring companies with no debt and Arizona-American, the average rate of return on

equity was 11.1 percent when measured at 46.9 percent equity, and 12.3 percent when
measured at 41.6 percent equity. The average for all water utilities was substantially

higher.

32 In performing this calculation, I assume that the rate base equals net book value. I understand that this in not
true in Arizona but believe rates are calculated in a manner that produces similar results.
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Table 6. Rate of Return on Equity that Provides the Same Cost to Customers at Arizona-American's Equity
Ratio as Allowed in Recent Arizona Water Decisions

Allowed Rate Implied Rate of Implied Rate

Common  of Return on Implied Returnat  of Return at

Decision Date Equity Equity ATWACC 46.9% Equity 41.6% Equity
- (1] (2] 6Bl - (4] (5] - [6] (7]
65350  11/1/2002 68.1% 9.1% 7.4% 11.5% 12.7%
66782  2/13/2004 100.0% 9.1% 9.1% 15.2% 16.9%
66849  3/19/2004 70.1% 9.2% 8.0% 12.8% 14.3%
67093  6/30/2004 39.9% 9.0% 5.4% 7.2% 7.9%
67279  10/5/2004 100.0% 8.7% 8.7% 14.3% 15.9%
67455 1/4/2005 100.0% 8.1% 8.1% 13.0% 14.5%
67983  7/18/2005 100.0% 8.1% 8.1% 13.0% 14.5%
67989  7/18/2005 51.0% 8.9% 6.2% 8.9% 9.9%
68176  9/30/2005 58.8% 9.3% 6.8% 10.2% 11.3%
68302 11/14/2005 73.4% 9.1% 8.1% 12.9% 14.4%
68858  7/28/2006 36.7% 10.4% 5.9% 8.4% 9.3%
69164  12/5/2006 100.0% 9.6% 9.6% 16.2% 18.1%
69335  2/20/2007 56.0% 9.3% 6.8% 10.2% 11.3%
69404  4/16/2007 100.0% 9.3% 9.3% 15.6% 17.4%
69440 5/1/2007 40.0% 10.7% 6.4% 9.4% 10.4%
69664  6/28/2007 100.0% 9.2% 9.2% 15.4% 17.1%
70140 1/23/2008 100.0% 8.9% 8.9% 14.7% 16.4%
Average 76.1% 9.2% 7.8% 12.3% 13.7%
Average* 62.9% 9.2% 7.2% 11.1% 12.3%

Sources and Notes: Columns [1] through [4] - provided by Arizona-American. Column [5] was computed
using Arizona-American's current cost of debt and tax rate. Columns [6] and [7] were calculated using the
ATWACC in column [5] and Arizona-American's cost of debt, tax rate, and regulatory capital structure,

excluding and inctuding short-term debt respectively.
Key: * Excludes the eight companies with 100% equity, and Arizona-American decisions (67093, 68858 and

69440).

BASED ON THE EVIDENCE WHAT IS YOUR CONCLUSION REGARDING
ARIZONA-AMERICAN’S REQUEST 11.75 PERCENT RETURN ON EQUITY?
Based on the results from my cost-of-capital estimation procedures and recent Arizona
decision on water utilities’ cost of equity, I conclude that an 11.75 percent return on

equity is reasonable.

DOES THIS CONCLUDE YOUR TESTIMONY?
Yes.
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APPENDIX A

RESUME OF DR. BENTE VILLADSEN

Bente Villadsen’s work concentrates in the areas of accounting and regulatory finance. She has
extensive experience in cost of capital and credit issues in the utility industry as well the impact
of regulatory initiatives. Further, Dr. Villadsen works on issues related to accounting disclosure
and principles. Her recent work has included cost-of-capital analysis, energy efficiency issues,
accounting issues pertaining to contract disputes in the petroleum, energy, and materials
industries. Her work has included valuation, accounting disclosure and principles including
impairment testing, leases, mark-to-market accounting, accounting for hybrid securities,
accounting for equity investments, cash flow estimation etc. She has testified on accounting
issues, cost of capital, and damages.

Dr. Villadsen holds a Ph.D. from Yale University’s School of Management with a concentration
in accounting. She has a joint degree in mathematics and economics (BS and MS) from
University of Aarhus in Denmark. Prior to joining The Brattle Group, she was a Professor of
Accounting at the University of Iowa, University of Michigan, and at Washington University in
St. Louis where she taught financial and cost accounting. Dr. Villadsen also worked as a
consultant for Risoe National Laboratories in Denmark.

REPRESENTATIVE EXPERIENCE

ENERGY AND PUBLIC UTILITY FINANCE

. Dr. Villadsen has filed several cost-of-capital testimonies and appeared at hearings for
water and wastewater utilities in connection with rate hearings before state regulatory

I commissions. She has also filed testimony on cost of capital for electric utilities.
. She has considerable experience in estimating the cost of capital for major U.S. and
I Canadian utilities, pipelines, and railroads. The work has been used in connection with

the companies’ rate hearings before the Federal Energy Regulatory Commission, the
Canadian National Energy Board, the Surface Transportation Board, and state and
T provincial regulatory bodies. The work has been performed for pipelines, integrated
W electric utilities, non-integrated electric utilities, gas distribution companies, water
utilities, railroads and other parties.

. In connection with rate hearings for electric utilities, Dr. Villadsen has estimated the
impact of power purchase agreements on the company’s credit ratings and calculated
appropriate compensation for utilities that sign such agreements to fulfill, for example,
renewable energy requirements.
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Dr. Villadsen has been part of a team assessing the impact of conservation initiatives,
energy efficiency, and decoupling of volumes and revenues on electric utilities financial
performance. Specifically, she has estimated the impact of specific regulatory proposals
on the affected utilities earnings and cash flow.

For a large integrated utility in the U.S., Dr. Villadsen participated in all aspects of the
company’s rate filing, including the company’s cost of capital, incentive based rates, and
certain regulatory accounting issues.

Dr. Villadsen has been involved in several projects evaluating the impact of credit ratings
on electric utilities. She was part of a team evaluating the impact of accounting fraud on
an energy company’s credit rating and assessing the company’s credit rating but-for the
accounting fraud.

For a large electric utility, Dr. Villadsen modeled cash flows and analyzed its financing
decisions to determine the degree to which the company was in financial distress as a
consequence of long-term energy contracts.

For a large electric utility without generation assets, Dr. Villadsen assisted in the
assessment of the risk added from offering its customers a price protection plan and being
the provider of last resort (POLR).

ACCOUNTING AND CORPORATE FINANCE

In a recent international arbitration matter, Dr. Villadsen filed expert testimony on the
allocation of corporate overhead costs and damages in the form of lost profit.

Dr. Villadsen has provided expert reports and testimony on several accounting issues in
international and domestic arbitrations or court proceedings. In a recent international
arbitration, she testified on the proper application of US GAAP in determining
shareholders’ equity. Among other topics, she testified regarding impairment of long-
lived assets, lease accounting, the equity method of accounting, and the measurement of
investing activities. In a U.S. arbitration, she provided expert reports on the equity
method of accounting, the classification of debt versus equity and the distinction between
categories of liabilities in a contract dispute between two major oil companies.

In U.S. District Court, Dr. Villadsen filed testimony regarding the information required to
determine accounting income losses associated with a breach of contract and cash flow
modeling.

She has worked extensively on litigation matters involving the proper application of
mark-to-market and derivative accounting in the energy industry. The work relates to the
proper valuation of energy contracts, the application of accounting principles, and
disclosure requirements regarding derivatives.
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HL
. Dr. Villadsen evaluated the accounting practices of a mortgage lender and the mortgage
industry to assess the information available to the market and ESOP plan administrators
HL prior to the company’s filing for bankruptcy. A large part of the work consisted of
comparing the company’s and the industry’s implementation of gain-of-sale accounting,.

. On behalf of senior management, Dr. Villadsen evaluated the performance of segments of
regulated entities. In addition, she has reviewed and evaluated the methods used for in
overhead allocation.

I . She has worked on accounting issues in connection with several tax shelter cases. The

focus of her work has been the application of accounting principles to evaluate intra-
company transactions, the accounting treatment of security sales, and the classification of
debt and equity instruments.

v Dr. Villadsen has modeled the cash flows of several companies to estimate the impact of
specific (energy) contracts or to determine the impact of specific loans.

. For a company in the energy sector, she modeled cash flows to evaluate the company’s
need for additional funds over time and to assess its viability.

LL . She assisted in the estimation of net worth of individual segments for firms in the
consumer product industry. Further, she built a model to analyze the segment’s
vulnerability to additional fixed costs and its risk of bankruptcy.

. For a large integrated oil company, Dr. Villadsen estimated the company’s cost of capital
1' and assisted in the analysis of the company’s accounting and market performance.
. In connection with commercial litigation, Dr. Villadsen estimated the cost of capital for

companies in the chemical industry and for companies in the cement industry.

RECENT PUBLICATIONS

I “Building Sustainable Efficiency Businesses: Volume I — Approaches and Models,” (with Joe
Wharton and Peter Fox-Penner, and with “The Brattle Group” listed as author), Edison Electric
Institute, forthcoming, Spring 2008.

Il “Measuring Return on Equity Correctly: Why current estimation models set allowed ROE too
low,” Public Utilities Fortnightly, August 2005 (with A. Lawrence Kolbe and Michael J.
Vilbert).

“The Effect of Debt on the Cost of Equity in a Regulatory Setting,” (with A. Lawrence Kolbe
and Michael J. Vilbert, and with “The Brattle Group” listed as author), Edison Electric Institute,
April 2005.
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“Communication and Delegation in Collusive Agencies,” Journal of Accounting and Economics,
Vol. 19, 1995.

|| “Beta Distributed Market Shares in a Spatial Model with an Application to the Market for Audit
Services” (with M. Hviid), Review of Industrial Organization, Vol. 10, 1995.
REPRESENTATIVE PRESENTATIONS

“Evaluating Alternative Business-/ Inventive Models,” (with Jee Wharton). EEI Workshop,-

Making a Business of Energy Efficiency: Sustainable Business Models for Utilities, Washington
DC, December 2007.

“Deferred Income Taxes and IRS’s NOPR: Who should benefit?”, NASUCA Annual Meeting,
Anaheim, CA, November 2007.

“Current Issues in Cost of Capital,” (with M.J. Vilbert). EEI Electric Rates Advanced Course,
Madison, 2005.

“Issues for Cost of Capital Estimation,” (with M.J. Vilbert). EEI Cost of Capital Conference,
Chicago, 2004.

| “Discussion of ‘Are Performance Measures Other Than Price Important to CEO Incentives?’”
Annual Meeting of the American Accounting Association, 2000.

“Contracting and Income Smoothing in an Infinite Agency Model: A Computational Approach,”
(with R.T. Boylan) Business and Management Assurance Services Conference, Austin 2000.

TESTIMONY

s —

Direct Testimony on cost of capital and carrying charge on damages, U.S. Department of
Energy, Bonneville Power Administration, BPA Docket No. WP-07, March 2008.

Expert Report and Supplemental Expert Report on the allocation of corporate overhead and

|t damages from lost profit. The International Centre for the Settlement of Investment Disputes,
Case No. ARB/03/29, February and April 2008 (Confidential).

I

Expert Report on accounting information needed to assess income. United States District Court
for the District of Maryland (Baltimore Division), Civil No. 1:06cv02046-JFM, June 2007
(Confidential)

Expert Report, Rebuttal Expert Report, and Hearing Appearance regarding investing activities,
I impairment of assets, leases, shareholder’ equity under U.S. GAAP and valuation. International
Chamber of Commerce (ICC), Case No. 14144/CCO, May 2007, August 2007, September 2007.
(Joint with Carlos Lapuerta, Confidential)

Direct Testimony, Rebuttal Testimony, and Hearing Appearance on cost of capital before the
Arizona Corporation Commission on behalf of Arizona-American Water in Docket No. W-
01303A-06-0491, July 2006, July 2007, August 2007.




Docket Nos. W-01303A-08- and SW-01303A-08-
Appendix A: Resume of Dr. Bente Villadsen
Page A-5 of A-5

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony, Supplemental Rejoinder
Testimony and Hearing Appearance on cost of capital before the Arizona Corporation
Commission on behalf of Arizona-American Water in Docket No. W-01303A-06-0403, June

2006, April 2007, May 2007.

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony, and Hearing Appearance on cost
of capital before the Arizona Corporation Commission on behalf of Arizona-American Water in
Docket No. W-01303A-06-0014, January 2006, October 2006, November 2006,

J| Expert re}aort, rebuttal eXpert report, and deposition on behalf of a majbr oil company regarding
the equity method of accounting and classification of debt and equity, August 2004 and
November 2004. (Confidential).
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SAMPLE SELECTION AND THE CHARACTERISTICS OF EACH SAMPLE

A. The Water Sample

How did you select your sample of water utilities?

The goal was to create a sample of companies whose primary business is as a regulated
water utility with business risk generally similar to that of Arizona-American Water. To
construct this sample, I started with the universe of nine water utility companies listed as
such in the Value Line Investment Survey - Plus Edition. 1then eliminated Sun
Hydraulics because, although listed as a water utility, its operations consist mainly of

producing industrial equipment.'

Normally, I would apply several additional selection criteria to eliminate companies with
unique circumstances that may affect the cost of capital estimates. For example, I would
normally eliminate companies with annual revenues lower than $300 million in 2006,% no
or low bond ratings, lack of growth estimates or Bloomberg data, and all companies with
announced dividend cuts or that were involved in significant merger activity over the last
five years (2003 to today). However, applying these procedures to the eight water
utilities followed by Value Line would result in a sample of at most two companies. (The
areas of concern associated with the companies included in the sample are detailed
below.) Itry to balance my standard criteria against the need to have a reasonable sample
size. This results in the use of all eight companies to form a full sample, as well as the
use of seven companies to form a subsample with a high percentage of regulated
revenues.” The eight companies that form the full sample of water utilities are American

States Water Co., Aqua America Inc., California Water Service Group, Connecticut

Bloomberg lists it in the “metal fabricate/hardware™ industry group, which is a subset of the “industrial”
sector.

Table No. BV-2 and its associated workpapers report the share of operating revenues from different lines of

business in 2006 for these companies. (Table No. BV-1 provides an index to the other tables.)

Southwest Water Company is dropped from the subsample because it only eamns an estimated 41 percent of

its 2006 revenues from regulated activities. The remaining companies in the subsample earn at least an
estimated 89 percent of their 2006 revenues through regulated activities.
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Water Service Inc., Middlesex Water Co., STW Corp., Southwest Water Co., and York
Water Co.

Why do you usually eliminate companies currently involved in a merger from your
samples?

The stock prices of companies involved in mergers are often more affected by news
relating to the merger than to movements in the stock market. In other words, the stock
price “decouples” from its normal relationship to the stock market (the economy) which
is the basis upon which a company’s relative risk is calculated. Instead the stock price of
a merger candidate is more affected by the latest speculation on the terms and probability

of the merger.

What are some of the water sample’s data problems?

First, of the eight water utilities followed by Value Line, three companies (Connecticut
Water, Middlesex Water, and York Water) have 2006 revenues below $100 million. If1
were to consider the threshold of $300 million I usually rely on, then six of the eight
companies would fall under it. The stocks of small companies frequently exhibit “thin
trading” which means that their stock trades infrequently. Indeed, since January of 2007,
the three companies listed above have traded an.average of less than 20,000 shares per
trading day. In percentage terms, these companies traded less than 0.2 percent of their
shares outstanding. By contrast, each of the gas LDC sample companies had an average
trading volume of at least 107,000 shares per day (180,000 if Laclede Group were
excluded), which in percentage terms represented more than 0.45 percent of shares
outstanding for each company. Greater trading volume gives the expert more confidence
in the estimates since there is less likelihood of a delay between the release of important
information and the time that this information is reflected in prices. Such delay is well

known to cause beta estimates to be statistically insignificant and possibly biased.

Second, four companies lack long-term earnings forecasts from Value Line, and two
companies only have one analyst providing BEst growth rate forecasts. In addition, the
existing growth rates estimates are highly variable, ranging from a low of 0.6 percent to a

high of 13.1 percent. Such highly variable growth rates are not indicative of an industry
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that is stable and cast doubt on the applicability of the DCF model to this industry at this

time.

Third, only two companies have significant revenue, have stocks with substantial trading,

have a bond rating and have more than one long-term growth forecast from BEst.

Fourth, many companies have significant merger activity over the last five years, leading
Value Line to note that “mergers and acquisitions activity has remained at a feverishly
high pace.”® For example, Aqua America acquired more than two dozen smaller
companies in 2007, while Southwest Water Co. completed six small acquisitions in the
last three years, the most recent of which in February 2008.° The large number of
mergers and acquisitions is an indication of an industry in flux which will certainly affect

the DCF estimates and perhaps the risk positioning estimates as well.

These factors may all potentially affect the cost of equity estimates in ways not
completely predictable. Because of the substantial data problems and the lack of a large
number of publicly traded water utilities, without considering the gas LDC sample 1
would be forced to rely either on a sample with significant data problems, or on a sample

with at most two companies (Aqua America Inc., and California Water Services Group).®

B. The Gas Local Distribution Companies Sample

How do you select your gas local distribution company sample?
To select this sample, I started with the universe of publicly traded natural gas utilities
covered by Value Line Investment Survey — Plus Edition. This resulted in an initial group

of 20 companies. I then eliminated companies by applying additional selection criteria

Value Line Investment Survey, Water Utility Industry, January 25, 2008.

Sources: Value Line Investment Survey, January 25, 2008, Bloomberg mergers and acquisitions historical
search, performed February 5, 2008.

Several companies have multiple problems. For example, Connecticut Water has revenues below $100

I million, exhibits thin trading and lacks Value Line long-term earnings growth forecasts. Middlesex Water
has revenues below $100 million and no long-term Value Line earnings forecast. York Water has revenues
below $100 million, exhibits thin trading and has no long-term Value Line earnings forecast.
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designed to eliminate companies with unique circumstances which may bias the cost of

capital estimates.

What are the selection criteria you applied?
I eliminated all companies whose regulated assets are not greater than 50 percent of their
 total assets as reported in each company’s 2006 10-K form, because one goal for this
sample was for the companies to derive the majority of their r;venues from regulated
activities. I also eliminated all companies whose bond rating was less than BBB- as rated
by S&P, and companies that had a large merger during the period February 2003 to
February 2008.” Merger activity is obtained from Bloomberg, which provides a history
of past acquisitions and divestitures for each company, and also the size of each
transaction, if such information is available.® To guard against measurement bias caused
by “thin trading,” I also restricted the sample to companies with total operating revenues

greater than $300 million in 2006.

Finally, I required that the companies have historical data available from Bloomberg and
that they had no dividend cuts or restatement of financial statements in the past five years,

since the latter can be signs of financial distress.

The final sample consists of ten gas LDC companies: AGL Resources Inc., Atmos
Energy Corp., Laclede Group Inc., Nicor Inc., New Jersey Resources Corp., Northwest
Natural Gas Co., Piedmont Natural Gas Co., South Jersey Industries Inc., Southwest Gas
Corp., and WGL Holdings Inc.

What companies did you eliminate before arriving at the final sample?

I eliminated three companies because they had no bond rating and their annual revenues
were less than $300 million (Chesapeake Utilities Corp., EnergySouth Inc., and RGC
Resources Inc.), one company because it had no bond rating available (Energy West Inc.),

four companies because their credit ratings were below investment grade (Amerigas

" One company included in the sample (Atmos Energy Corp.) did undertake an acquisition in 2004. 1 discuss
below the reasons for keeping it in the sample.

For purposes of sample selection, a sizeable merger is defined to be one which would exceed 30 percent of
the total capitalization of the company at the time of the merger announcement.
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Partners LP, Ferrellgas Partners LP, Markwest Hydrocarbon Inc., and Star Gas Partners
LP), and lastly two companies because they had significant M&A activity in the last five
years (Southern Union Co. and UGI Corp.).

Are there any issues with the remaining companies in your sample?

Possibly. Atmos Energy acquired TXU Gas Company in 2004 for $1.925 billion, making
ita (;andidate for exclusion from the sample because of significant M&A activity. In
balancing the goal to have a larger sample with the desire to have a problem-free sample,
I decided to include Atmos in the gas LDC sample because the acquisition occurred
relatively close to the five-year threshold that I consider relevant for this criterion.
However, excluding Atmos Energy from the sample would raise cost of equity estimates
by approximately 10 basis points. As a result, my estimates are conservative, and the

inclusion of Atmos Energy is not a source of concern about sample quality.

Please compare the characteristics of the water utility sample and the gas LDC
sample,

Both samples consist of companies with substantial capital investments in distribution
facilities. Also, companies in both samples earn a large percentage of their revenue from
regulated activities and serve a mix of residential, industrial, and other customers. The
water subsample includes only those companies with a higher percent of their revenues
from regulated utilities and fewer data problems which was at least 89 percent of
revenues from regulated activities in 2006. Companies in the gas LDC sample had at
least 65 percent of their assets attributable to regulated activities. (See Table No. BV-2
and Table No. BV-13).” All companies in the water utility sample and the gas LDC

sample are regulated by one or more states.

+ ®  Water utilities often do not report the percentage of assets subject to regulatory activities, while gas LDCs

do. Both measures are likely to be good indicators of the relative magnitude of regulated activities, which
is relevant to gauge the risk of the entities. Therefore, Table No. BV-2 and its associated workpapers report
the share of operating revenues from different lines of business in 2006 for water utilities while Table No.
BV-13 reports the share of regulated assets for gas LDC companies. (Table No. BV-1 provides an index to
the other tables.)
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For both the water/wastewater industry and the gas distribution industry, environmental
compliance costs and infrastructure investments are of importance. Many gas LDC
companies discuss environmental clean-up requirements in their 10-K. Similarly, the
companies in the water industry also face regulatory requirements from federal and local
authorities through, for example, the Clean Water Act of 1974 and EPA enforcement,
which will likely require the water industry to invest substantial amounts in infrastructure

going forward. '’

What do you conclude from the comparison of the water utility and the gas LDC
samples?

The two samples differ primarily in that they operate in two different (regulated)
industries, but they are very similar in terms of the percentage of revenues from regulated
operations and the customers they serve. The gas LDC sample provides a reasonable

comparison sample for the water utility industry but without the substantial data issues.

MARKET VALUE CAPITAL STRUCTURE, COSTS OF DEBT & COSTS OF PREFERRED

EqQuity

What capital structure information do you require?

For reasons discussed in my written evidence and explained in detail in Appendix E,
explicit evaluation of the market-value capital structures of the sample companies versus
the capital structure used for rate making is vital for a correct interpretation of the market
evidence. This requires estimates of the market values of common and preferred equity

and debt, and the current market costs of preferred equity and debt.

% The Value Line Investment Survey (Water Utility Industry, January 25, 2008) mentions “elevated
infrastructure costs that should persist for years to come.” More specifically, Value Line analysts “[...]
suspect that many systems are still outdated and require additional renovations. That observation, coupled
with more stringent water purification standards due to greater fear of bioterrorism, will result in high costs
for the foreseeable future.”
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How do you calculate the market-value capital structures of the sample companies?
[ estimate the capital structure for each company by estimating the market values of
common equity, preferred equity and debt from publicly available data. The calculations
are in Panels A to H of Table No. BV-3 and Panels A to J of Table No. BV-16 for the

water and gas LDC sample, respectively.

The market value of equity is straightforward: the price per share times the number of
shares outstanding. The market value of preferred equity is set equal to its book value
because the portion of the capital structure financed with preferred equity is generally
small. The market value of debt is estimated at the book value of debt reported by
Bloomberg plus or minus the difference in the estimated fair (market) value and book

value of long-term debt as reported in the companies’ 10-Ks or annual reports."*

For purposes of assessing financial risk to common shareholders, I add an adjustment for
short-term debt to the debt portion of the capital structure. This adjustment is used only
for those companies whose short-term (current) liabilities exceed their short-term
(current) assets. I add an amount equal to the minimum of the difference between short-
term liabilities and short-term assets or the amount of short-term debt. The reason for
this adjustment is to recognize that when current liabilities exceed current assets, a
portion of the company’s long-term assets are being financed, in effect, by short-term

debt.

The market value capital structure is calculated to be consistent with the time period over
which the cost of capital is estimated for each sample. The capital structure is determined
over the historical period over which the relevant risk positioning parameters were
determined and as of the date analysts provide forward looking growth forecasts.

Therefore, Tables No. BV-3 and BV-16 report the market value capital structure at year

""" See Panels A through H in Table No. BV-3 and Panels A through J in Table BV-16 for details. The
adjustment relies on the difference between the companies’ self-reported fair value of long-term debt and
the carrying value of the same line items. This information was obtained from the sample companies’
annual reports.
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end for the years ending 2002 — 2006, and the third quarter of 2007."> The output of each
of these tables is the market equity-to-value, debt-to-value, and preferred equity-to-value
ratios. The overall cost of capital calculation for the risk positioning estimates rely on the
average of the market value capital structure computed for the years 2002 through third
quarter of 2007, as shown in Tables No. BV-4 and BV-17, respectively. The results in
columns [1]-[3] are used in the DCF model calculations, while columns [4]-[6] are for the

risk positioning models.

How do you estimate the current market cost of preferred equity?

For companies with preferred equity, the cost of preferred equity for each company was
set equal to the yield on an index of preferred stock as reported in the Mergent Bond
Record corresponding to the S&P rating of that company’s debt. The yields from
Mergent Bond Record were as of January 2008. In general, the average amount of
preferred equity in the sample companies’ capital structures is very small and frequently

zero. No company in either sample has more than one percent on average.

How do you estimate the current market cost of debt?

The market cost of debt for each company in the DCF analysis is the current yield
reported by Bloomberg for a public utility company bond corresponding to the sample
company’s current debt rating as classified by S&P. The risk positioning analysis, on the
other hand, uses the current yield of a utility bond that corresponds to the five-year
average debt rating of each company so as to match consistently the horizon of
information used by Value Line to estimate company betas. The current S&P debt ratings

were obtained from Bloomberg."

The fifteen day average yield on A-rated Public Utility bonds was 6.09 percent as of
February 7, 2008, and 6.31 percent on average for BBB-rated Public Utility bonds. (See
Panel A of Workpaper #1 to Table No. BV-11 for the yields on utility bonds and

12" This was the most current information on the capital structures for the sample companies at the time this
testimony was prepared.

13 Southwest Water Co.’s debt rating was not available. I used a rating of A, which is the same as that of all
other water utilities in the sample.
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1 I preferred stock by credit rating.) Calculation of the after-tax cost of debt uses the

2 marginal tax rate 38.6 percent provided by the company.
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What is the purpose of this appendix?

This appendix reviews the principles behind the risk positioning methodologies,
describes the estimation of the parameters used in the models, and details the cost of
capital estimates obtained from these methodologies. This appendix intentionally repeats
portions of my direct testimony, because I want the reader to be able to have a full
discussion of the issues addressed here, rather than having to continually turn back to the

corresponding section of the testimony.

EQUITY RISK PREMIUM METHODOLOGY

How is this section of the appendix organized?

It first reviews the basic nature of the equity risk premium approach. It then discusses the
individual components of the model: the benchmark risk premium, the relative risk of
the company or line of business in question, the appropriate interest rate, and the

combination of these elements in a particular equity risk premium model.

A. THE BAsIC EQUITY RISK PREMIUM MODEL

How does the equity risk premium model work?
The equity risk premium approach estimates the cost of equity as the sum of a current
interest rate and a risk premium. (It therefore is sometimes also known as the “risk

premium” or the “risk positioning” approach.)

This approach may sometimes be applied informally. For example, an analyst or a
commission may check the spread between interest rates and what is believed to be a
reasonable estimate of the cost of capital at one time, and then apply that spread to

changed interest rates to get a new estimate of the cost of capital at another time.

More formal applications of the equity risk premium method implement theoretical
finance models of cost of capital. They use information on all securities to identify the
security market line (Figure 1 in the body of the testimony) and derive the cost of capital

for the individual security based on that security’s relative risk. This equity risk premium
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approach is widely used and underlies most of the current scholarly research on the

nature, determinants and magnitude of the cost of capital.

How are “more formal applications” put into practice?

The essential benchmarks that determine the security market line are the risk-free interest
rate and the premium that a security of average risk commands over the risk-free rate.
This premiurh is commonly referred to as th;: “market risk premium” (“MRi’”), i.e., the
excess of the expected return on the average common stock over the risk-free interest rate.
In the equity risk premium approach the risk-free interest rate and MRP are common to

all securities. A security-specific measure of relative risk (beta) is estimated separately

and combined with the MRP to obtain the company-specific risk premium.

In principle, there may be more than one factor affecting the expected stock return, each
with its own security-specific measure of relative risk and its own benchmark risk
premium. For example, the “arbitrage pricing theory” and other “multi-factor” models
have been proposed in the academic literature. These models estimate the cost of capital
as the sum of a risk-free rate and several security-specific risk premia. However, none of
these alternative models has emerged in practice as “the” improvement to use instead of
the original, single-factor model. I use the traditional single-factor model in this

testimony.

Accordingly, the required elements in my formal equity risk premium approach are the
market risk premium, an objective measure of relative risk, the risk-free rate that
corresponds to the measure of the market risk premium, and a specific method to

combine these elements into an estimate of the cost of capital.

B. MARKET RISK PREMIUM

Why is a risk premium necessary?
Experience (e.g., the U.S. market's October Crash of 1987) demonstrates that
shareholders, even well diversified shareholders, are exposed to enormous risks. By

investing in stocks instead of risk-free Government bills, investors subject themselves not
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only to the risk of earning a return well below those they expected in any year but also to
the risk that they might lose much of their initial capital. This is why investors demand a

risk premium.

I estimate and show two versions of the Capital Asset Pricing Model (“CAPM”). The
first version measures the market risk premium as Ehe risk premium of average risk
common stocks over the long-term risk-free rate. Because short-term risk-free rat;s
currently are influenced substantially by monetary policy, I do not rely on the numbers
from this version of the CAPM. Specifically, the short-term risk-free rates are unusually
low and likely driven by the Federal Reserve’s recent interest rate cuts.' It is also
noteworthy that the Surface Transportation Board (“STB”) in a recent decision decided to

rely exclusively on long-term risk-free rates in the implementation of the CAPM.?

Please discuss some of the issues involved in selecting the appropriate MRP.

To determine the cost of capital in a regulatory proceeding, the MRP should be used with
an estimate of the same interest rate used to calculate the MRP (i.e., the short-term
Treasury bill rate or the long-term Government rate). For example, it would be
inconsistent to utilize a short-term risk-free with an estimate of the MRP derived from
comparisons to long-term interest rates. In addition, the appropriate measure of the MRP
should be based upon the arithmetic mean not the geometric mean return.’ The
arithmetic mean is the simple average while the geometric mean is the compound rate of

return between two periods.

How do you estimate the MRP?
There is presently little consensus on “best practice” for estimating the MRP, which does
not mean that each approach is equally valid. For example, the latest edition of the

leading graduate textbook in corporate finance, after recommending use of the arithmetic

[ ! According to the Federal Reserve Board: Monetary Policy, Open Market Operations, March 25, 2008, the
Federal Reserve has cut interest rates 6 times for a total of 250 basis points since September 2007, so that
L the Federal Funds Rate now (March 25, 2008) stands at 2.25%.

2 See, STB Ex Parte No. 664, issued January 17, 2008, p. 7.

I 3 See, for example, Momingstar, Stocks, Bonds, Bills, and Inflation: Valuation Edition 2007 Yearbook, pp.
75-77.
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average realized excess return on the market for many years (which for a while was
noticeably over 9 percent), now reviews the current state of the research and expresses
the view that the a range between 5 to 8 percent is reasonable for the U.S.** At the same
time, Dimson, Marsh, and Staunton 2008 estimate that the average arithmetic risk
premium of stocks over bonds in the U.S. was 6.5% for the period 1900 to 2007.° In a
recent proceeding the Surface Transportation Board (“STB”) decided to switch from a
DCF model to the CAPM model when estimating the cost of equity for U.S. railroads.
The STB further decided to rely on the arithmetic risk premium of stocks over long-term

bonds as reported in Morningstar / Ibbotson.’

My written testimony considers both the historical evidence and the results of scholarly
studies of the factors that affect the risk premium for average-risk stocks in order to
estimate the benchmark risk premium investors currently expect. 1 consider the historical
difference in returns between the Standard and Poor’s 500 Index (“S&P 500") and the
risk-free rate, recent academic literature on the MRP and the results of recent surveys to

estimate the market risk premium.

Please summarize the recent literature on the MRP and the conclusions you draw
from it.

Some recent research based upon U.S. data challenges the conventional wisdom of using
the arithmetic average historical excess returns to estimate the MRP. However, after
reviewing the issues in the debate, I remain skeptical for several reasons that the market

risk premium has declined in the U.S. as much as is claimed in some of the literature.

F'S

Richard A. Brealey, Stewart C. Myers, and Franklin Allen, Principles of Corporate Finance, McGraw-Hill,

8™ edition, 2006, pp. 151-154.

w

In past editions, the authors expressed the view that they are “most comfortable” with values toward the

upper end of that range, but this language does not appear in the 8™ edition. Although Professor Myers still
holds this view, this language and other sections were dropped to accommodate a request to reduce the
length of the text.

Dimson, Marsh and Staunton, Global Investment Returns Yearbook 2008, p. 48.

7 STB Ex Parte No. 664, Issued January 17, 2008, pp. 8-9.
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First, despite eye-catching claims like “equity risk premium as low as three percent,”

and “the death of the risk premium,”” not all recent research arrives at the same
conclusion. In his presidential address to the American Finance Association in 2001,
Professor Constantinides seeks to estimate the unconditional equity premium based on
average historical stock returns.'® (Note that this address was based upon evidence Jjust
i before the major fall in market value.) He adjusts the average returns downward by the
change in price-earings ratio because he assumes no change in valuations in an

unconditional state. His estimates for 1926 to 2000 and 1951 to 2000 are 8.0 percent and

O 0 3 N B WY e

6.0 percent, respectively, over the 3-month T-bill rate. In another published study in

—
o

2001, Professors Harris and Marston use the DCF method to estimate the market risk

premium for the U.S. stocks.'" Using analysts’ forecasts to proxy for investors’

b
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expectation, they conclude that over the period 1982-1998 the MRP over the long-term

—
w

risk-free rate is 7.14 percent. As yet another example, the paper by Drs. Ibbotson and

—
BN

Chen (2003) adopts a supply side approach to estimate the forward looking long-term

[y
W

sustainable equity returns and equity risk premium based upon economic fundamentals.

—
=)

Their equity risk premium over the Jong-term risk-free rate is estimated to be 3.97

p—
~

percent in geometric terms and 5.90 percent on an arithmetic basis. They conclude their

—
(o]

paper by stating that their estimate of the equity risk premium is “far closer to the

historical premium than being zero or negative.”'> Morningstar has in recent years

N e
S O

updated part of the Ibbotson and Chen analysis and found in the 2007 edition that the

arithmetic MRP was approximately 6.35 percent over government bonds."

[\S]
—

8 Claus, J. andJ. Thomas, (2001), “Equity Risk Premium as Low as Three Percent: Evidence from Analysts’

Earnings Forecasts for Domestic and International Stocks,” Journal of Finance 56:1629-1666.

® Amott, R. and R. Ryan, (2001), “The Death of the Risk Premium,” Journal of Portfolio Management
27(3):61-84.

19" Constantinides, G.M. (2002), “Rational Asset Prices,” Journal bf Finance 57:1567-1591.

Robert S. Harris and Felicia C. Marston, “The Market Risk Premium: Expectational Estimates Using
Analysts’ Forecasts,” Journal of Applied Finance 11 (1) 6-16, 2001.

2 Ibbotson, R. and P. Chen (2003), “Stock Market Returns in the Long Run: Participating in the Real
Economy,” Financial Analyst Journal, 59(1):88-98. Cited figures are on p. 97.

13

Morningstar, Momingstar, SBBI Valuation Edition 2007 Yearbook, p. 97.
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1 Second, Professor Ivo Welch surveyed a large group of financial economists in 1998 and
2 1999. The average of the estimated MRP was 7.1 percent in Prof. Welch’s first survey
3 and 6.7 percent in his second survey which was based on a smaller number of individuals.
‘ 4 A subsequent survey'? by Prof. Welch reported only a 5.5 percent MRP."® In
5 characterizing these results Prof. Welch notes that “[T]he equity premium consensus
6 forecast of finance and economics professors seems to have dropped during the last 2 to 3
7 years, a period with low realized equity premia.”'®
8 The above quotation from Prof. Welch emphasizes the caution that must attend survey
9 data even from knowledgeable survey participants: the outcome is likely to change
10 quickly with changing market circumstances. Regulatory commissions should not, in my
11 opinion, attempt to keep pace with such rapidly changing opinions.
12 Third, some of the evidence for negative or close to zero market risk premium simply
13 does not make sense. Despite the relatively high valuation levels, stock returns remain
14 much more volatile than Treasury bond returns. I am not aware of any empirical or
15 theoretical evidence showing that investors would rationally hold equities and not expect
16 to earn a positive risk premium for bearing their higher risk.
17 Fourth, I am unaware of a convincing theory for why the future MRP should have
18 substantially declined. At the height of the stock market bubble in the U.S., many
19 claimed that the only way to justify the high stock prices would be if the MRP had
20 declined dramatically,'” but this argument was heard less frequently after the market
21 declined substantially from its tech bubble high. All else equal, a high valuation ratio
22 such as price-earnings ratio implies a low required rate of return, hence a low MRP.
23 However, there is considerable debate about whether the high level of stock prices
i " Ivo Welch .(2000), “Views of Financial Economists on the Equity Premium_ and on Professional
| Controversies,” Journal of Business, 73(4):501-537. The cited figures are in Table 2, p. 514.
> Ivo Welch (2001), “The Equity Premium Consensus Forecast Revisited,” School of Management at Yale
| University working paper. The cited figure is in Table 2.
} 'S Ibid, p. 8.
| 17" See Robert D. Amott and Peter L. Bemstein, “What Risk Premium is ‘Normal’?,” Financial Analysts
Journal 58:64-85, for an example.
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1 (despite the burst of the internet bubble from its high in the summer of 2000) represents
2l the transition to a new economy or is simply an “irrational exuberance,” which cannot be
‘ 3 sustained for the long term. If the former case is true, then the MRP may have decreased
| 4 permanently. Conversely, the long-run MRP may remain the same even if expected
5 I market returns in the short-term are smaller.
| 6 " Another common argument for a lower expected MRP is that the U.S. experienced very
| 7 remarkable growth in the 20th century that was not anticipated at the start of the century.
8 " As a result, the average realized excess retumn is overestimated meaning the standard
9 method of estimating the MRP would be biased upward. However, one recent study by
10 Professors Jorion and Goetzmann finds, under some simplifying assumptions, that the so-
11 called “survivorship bias” is only 29 basis points.'® Furthermore, “[I]f investors have
12 overestimated the equity premium over the second half of the last century, Constantinides
13 (2002) argues that ‘we now have a bigger puzzle on our hands’ Why have investors
14 systematically biased their estimates over such a long horizon?”"'"’
15 To sum up the above, I cite two passages from Profs. Mehra and Prescott’s review of the
16 theoretical literature on equity premium puzzle:*°
17 Even if the conditional equity premium given current market conditions is
18 small, and there appears to be general consensus that it is, this in itself
19 does not imply that it was obvious either that the historical premium was
20 too high or that the equity premium has diminished.
21
22 In the absence of this [knowledge of the future], and based on what we
23 currently know, we can make the following claim: over the long horizon
24 the equity premium is likely to be similar to what it has been in the past
25 and the returns to investment in equity will continue to substantially
26 dominate that in T-bills for investors with a long planning horizon.
| ' Jorion, P., and W. Goetzmann (1999), “Global Stock Markets in the Twentieth Century,” Journal of
i Finance 54:953-980. Dimson, Marsh, and Staunton (2003) make a similar point when they comment on
| the equity risk premia for 16 countries based on returns between 1900 and 2001: “While the United States
| and the United Kingdom have indeed performed well, compared to other markets there is no indication that
| they are hugely out of line.” p.4.
'* Mehra, R., and E.C. Prescott (2003), “The Equity Premium in Retrospect,” in Handbook of the Economics
of Finance, Edited by G.M. Constantinides, M. Harris and R. Stulz, Elsevier B.V, p. 926
® Ibid, p. 926.
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Is there other scholarly support for the conclusion?

Yes. Another line of research was pursued by Steven N. Kaplan and Richard S. Ruback.
They estimate the market risk premium in their article, “The Valuation of Cash Flow
Forecasts: An Empirical Analysis.”?' Professors Kaplan and Ruback compare published
cash flow forecasts for management buyouts and leveraged recapitalization over the 1983
to 1989 period against the actual market values that resulted from these transactions. One
of their results is an estimate of the market risk premium over the long-term Treasury
bond yield that is based on careful analysis of actual major investment decisions, not
realized market returns. Their median estimate is 7.78 percent and their mean estimate is
7.97 percent.”” This is considerably higher than my estimate of 6.5 percent. Even if the
maturity premium of Treasury bonds over Treasury bills were only 1 percent, well below
the best estimate of 1.5 percent the resulting estimate of the market risk premium over

Treasury bills is higher than my estimate of 8.0 percent.

In addition to the scholarly articles and survey evidence you discussed in Section 1
of your Direct Testimony, what other evidence do you consider to estimate the
MRP?

I also consider the long-run realized equity premia reported in Morningstar SBB/
Valuation Edition 2007 Yearbook. The data provided cover the period 1926 through

2006. The results are discussed below.

What is the “long-run realized risk premium” in the U.S.?

From 1926 to 2006, the full period reported, Morningstar’s data show that the average
premium of stocks over Treasury bills is 8.6 percent. I also examine the “post-War”
period. The risk premium for 1947-2006 is 8.4 percent.” (I exclude 1946 because its
economic statistics are heavily influenced by the War years; e.g., the end of price controls

yielded an inflation rate of 18 percent. It is not really a “post-War” year, from an

Y Journal of Finance, 50, September 1995, pp. 1059-1093.
2 Ibid,p. 1082.
3 Morningstar, SBBI Valuation Edition 2007 Yearbook, Appendix A.
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economic viewpoint.) These averages often change slightly when another year of data is
added to the Ibbotson series. The average premium of stocks over the income returns on
long-term Government bonds is 7.1 percent for the 1926 to 2006 period and 7.1 for the
1947 to 2006 period.

Recently there has been a great deal of academic research on the MRP. This research has
put practitioners in a dilemma: there is nothing close to a consensus about how the MRP
should be estimated, but a general agreement in the academic community seems to be
emerging that the old approach of using the average realized return over long periods

gives too high an answer.

What is your conclusion regarding the MRP?

Estimation of the MRP remains controversial. There is no consensus on its value or even
how to estimate it. Given a careful review of all of the information, I estimate the risk
premium for average risk stocks to be 8.0 percent over Treasury bills and 6.5 percent

over long-term Government bonds.

C. RELATIVE RISK

How do you measure relative risk?

The risk measure I examine is the “beta” of the stocks in question. Beta is a measure of
the “systematic” risk of a stock — the extent to which a stock's value fluctuates more or
less than average when the market fluctuates. It is the most commonly used measure of

risk in capital market theories.

Please explain beta in more detail.
The basic idea behind beta is that risks that cannot be diversified away in large portfolios
matter more than those that can be eliminated by diversification. Beta is a measure of the

risks that cannot be eliminated by diversification.

Diversification is a vital concept in the study of risk and return. (Harry Markowitz won a

Nobel Prize for work showing just how important it was.) Over the long run, the rate of

return on the stock market has a very high standard deviation, on the order of 15 - 20
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1 percent per year. But many individual stocks have much higher standard deviations than

this. The stock market's standard deviation is “only” about 15 - 20 percent because when

stocks are combined into portfolios, some of the risk of individual stocks is eliminated by
diversification. Some stocks go up when others go down, and the average portfolio

return — positive or negative — is usually less extreme than that of individual stocks

N W W N

within it.

In the limiting case, if the returns on individual stocks were completely uncorrelated with

~3

8 one another, the formation of a large portfolio of such stocks would eliminate risk

9 entirely. That is, the market's long-run standard deviation would be not 15-20 percent per
10 year, but virtually zero.

|

11 ’ The fact that the market's actual annual standard deviation is so large means that, in
12 practice, the returns on stocks are correlated with one another, and to a material degree.
13 The reason is that many factors that make a particular stock go up or down also affect
14 other stocks. Examples include the state of the economy, the balance of trade, and
15 inflation. Thus some risk is “non-diversifiable”. Single-factor equity risk premium
16 models derive conditions in which all of these factors can be considered simultaneously,
17 through their impact on the market portfolio. Other models derive somewhat less
18 restrictive conditions under which several of them might be individually relevant.
19 Again, the basic idea behind all of these models is that risks that cannot be diversified
20 away in large portfolios matter more than those that can be eliminated by diversification,
21 because there are a large number of large portfolios whose managers actively seek the
2 | best risk-reward tradeoffs available. Of course, undiversified investors would like to get
23 a premium for bearing diversifiable risk, but they cannot.

24 |1 Q15. Why not?
25 I A15. Well-diversified investors compete away any premium rates of return for diversifiable
26 risk. Suppose a stock were priced especially low because it had especially high

27 diversifiable risk. Then it would seem to be a bargain to well diversified investors. For

28 example, suppose an industry is subject to active competition, so there is a large risk of
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loss of market share. Investors who held a portfolio of all companies in the industry
would be immune to this risk, because the loss on one company's stock would be offset
by a gain on another's stock. (Of course, the competition might make the whole industry
more vulnerable to the business cycle, but the issue here is the diversifiable risk of shifts

in market share among firms.)

If the shares were priced especially low because of the risk of a shift in market shares,
investors who could hold shares of the whole industry would snap them up. Their buying
would drive up the stocks' prices until the premium rates of return for diversifiable risk
were eliminated. Since all investors pay the same price, even those who are not

diversified can expect no premium for bearing diversifiable risk.

Of course, substantial non—diversifiable risk remains, as the October Crash of 1987
demonstrates. Even an investor who held a portfolio of all traded stocks could not
diversify against that type of risk. Sensitivity to such market—-wide movements is what
beta measures. That type of sensitivity, whether considered in a single- or multi-factor

model, determines the risk premium in the cost of equity.

What does a particular value of beta signify?

By definition, a stock with a beta equal to 1.0 has average non-diversifiable risk: it goes
up or down by 10 percent on average when the market goes up or down by 10 percent.
Stocks with betas above 1.0 exaggerate the swings in the market: stocks with betas of 2.0
tend to fall 20 percent when the market falls 10 percent, for example. Stocks with betas
below 1.0 are less volatile than the market. A stock with a beta of 0.5 will tend to rise 5

percent when the market rises 10 percent.

How is beta measured?

The usual approach to calculating beta is a statistical comparison of the sensitivity of a
stock's (or a portfolio's) return to the market's return. Many investment services report
betas, including Merrill Lynch's quarterly Security Risk Evaluation, Bloomberg and the

Value Line Investment Survey. Betas are not always calculated the same way, and

therefore must be used with a degree of caution, but the basic point that a high beta
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indicates a risky stock has long been widely accepted by both financial theorists and

investment professionals.

Are there circumstances when the “usual approach to calculating beta” should not
be used?
There are at least two cases where the standard estimate of beta should be viewed

skeptically.

First, companies in serious financial distress seem to “decouple” from their normal
sensitivity to the stock market. The stock prices of financially distressed companies tend
to change based more on individual news about their particular circumstances than upon
overall market movements. Thus, a risky stock could have a low estimated beta if the
company was in financial distress. Other circumstances that may cause a company's
stock to decouple include an industry restructuring or major changes in a company's

supply or output markets.

Second, similar circumstances seem to arise for companies “in play” during a merger or
acquisition. Once again, the individual information about the progress of the proposed
takeover is so much more important for that stock than day-to-day market fluctuations

that, in practice, beta estimates for such companies seem to be too low.

How reliable is beta as a risk measure?

Scholarly studies have long confirmed the importance of beta for a stock's required rate
of return. It is widely regarded as the best single risk measure available. The merits of
beta seemed to have been challenged by widely publicized work by Professors Eugene F.
Fama and Kenneth R. French.?* However, despite the early press reports of their work as
signifying that “beta is dead,” it turns out that beta is still a potentially important
explanatory factor (albeit one of several) in their work. Thus, beta remains alive and well

as the best single measure of relative risk.

# See for example, “The Capital Asset Pricing Model: Theory and Evidence”, Eugene F. Fama and Kenneth
R. French, Journal of Economic Perspectives, Volume 18, Summer 2004, pp. 25-46.
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D. INTEREST RATE ESTIMATE

What interest rates do your procedures require?

Modern capital market theories of risk and return use the short-term risk-free rate of
return as the starting benchmark. My measures of the MRP incorporate this approach,
since they represent the excess of the expected return on the market over the 30-day U.S.
Treasury bill rate and over the long-term U.S. Government bond rate. Accordingly,
implementation of my procedures requires use of an estimate of the 30-day Treasury bill
rate and the long-term Government bond rate. I use the average over the most recent 15

trading days ending on February 7, 2008.

E. CosT OF CAPITAL MODELS

How do you combine the above components into an estimate of the cost of capital?
By far the most widely used approach to estimation of the cost of capital is the “Capital
Asset Pricing Model,” and I do calculate CAPM estimates. However, the CAPM is only

one equity risk premium approach technique, and I also use another.

Please start with the CAPM, by describing the model.

As noted above, the modern models of capital market equilibrium express the cost of
equity as the sum of a risk-free rate and a risk premium. The CAPM is the longest-
standing and most widely used of these theories. The CAPM states that the cost of
capital for investment s (e.g., a particular common stock) is given by the following

equation:
k. =r, + [, x MRP (C-1)

where ks is the cost of capital for investment s; ryis the risk-free rate, f; is the beta risk

measure for the investment s; and MRP is the market risk premium.

The CAPM relies on the empirical fact that investors price risky securities to offer a

higher expected rate of return than safe securities do. It says that the security market line

starts at the risk-free interest rate (that is, that the return on a zero-risk security, the y-axis
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intercept in Figure 1 in the body of my testimony, equals the risk-free interest rate).
Further, it says that the risk premium over the risk-free rate equals the product of beta and
the risk premium on a value-weighted portfolio of all investments, which by definition

has average risk.

What other equity risk premium approach model do you use?

Empirical research has long shown that the CAPM tends to overstate the actual
sensitivity of the cost of capital to beta: low-beta stocks tend to have higher risk premia
than predicted by the CAPM and high-beta stocks tend to have lower risk premia than
predicted. A number of variations on the original CAPM theory have been proposed to
explain this finding. The difference between the CAPM and the type of relationship
identified in the empirical studies is depicted in Figure BV-Cl.

Cost of
Capital

-
Average et
Cost of =z -
Capital —»

CAPM Lower Than
Empirical Line for
Low Beta Stocks — e Market Risk Premium

.-
.-
.-
-

o

Risk-Free —
Interest Rate

Figure BV-C1: The Empirical Security Market Line

The second model makes use of these empirical findings. It estimates the cost of capital

with the equation,

k$=rf+a+ﬂs><(MRP——af) (C-2)

where a is the “alpha” of the risk-return line, a constant, and the other symbols are

defined as above. I label this model the Empirical Capital Asset Pricing Model, or
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“ECAPM.” For the short-term risk-free rate models, I set alpha equal to 1, 2, and 3
percent which are values somewhat lower than that estimated empirically. For low-beta
stocks such as regulated utilities, the use of a lower value for alpha leads to a lower
estimate of the cost of capital. For the long-term risk-free rate models, 1 set alpha equal
to both 0.5 percent and 1.5 percent, but I rely more heavily on the 0.5 percent results.
The use of a long-term risk-free rate incorporates some of the desired effect of using the
ECAPM. That is, the long-term risk-free rate version of the Security Market Line has a
higher intercept and a flatter slope than the short-term risk-free version which has been
tested. Thus, it is likely that I do not need to make the same degree adjustment when 1
use the long-term risk-free rate. A summary of the empirical evidence on the magnitude

of alpha is provided in Table No. BV-C1 below.

EMPIRICAL EQUITY RISK PREMIUM RESULTS

How is this part of the appendix organized?

This section presents the full details of my equity risk premium approach analyses, which
are summarized in the body of my testimony. Details behind the estimates of the short-
term and the long-term risk-free interest rates are discussed. Next, the beta estimates, and
the estimates of the MRP I use in the models are addressed. Finally, this section reports
the CAPM and ECAPM results for the sample’s costs of equity, and then describes the
results of adjusting for differences between the benchmark sample and Arizona-

American’s regulated capital structures.

A. RISK-FREE INTEREST RATE

How do you obtain estimates of the risk-free interest rates over the period the utility
rates set here are to be in effect?

I obtain these rates using data provided by Bloomberg. In particular, I use their reported

government debt yields from the “constant maturity series”. This information is

displayed in Table No. BV-9.
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What values do you use for the short-term and long-term risk-free interest rates?
1 use a value of 2.2 percent for the short-term risk-free interest rate and a value of 4.3
percent for the long-term risk-free interest rate as the benchmark interest rates in the
equity risk premium analyses. These values represent the average yields on 30-day and
long term (20-year) Treasury securities respectively, over the 15-trading day period

ending on February 7, 2008.

B. BETAS AND THE MARKET RISK PREMIUM

1. Beta Estimation Procedures

Which betas do you use in your risk positioning models?

1 obtained estimates from the Value Line Investment Survey for the sample companies.”

How does Value Line estimate the reported betas?
Value Line estimates the reported betas using weekly data for a five year period. As a
market index, Value Line uses the New York Stock Exchange. Also Value Line reports

so-called adjusted betas, i.e. the betas reported by Value Line are calculated as follows:

ﬁVaIue Line = 67 X ﬂ + 035 (C'3)
where [ is the standard beta estimate. To obtain standard betas, I reverse the adjustment
to obtain standard betas, . Value Line and many investment firms adjust the estimated

betas using a procedure similar to eth one described in equation (C-3). This type of
adjustment is intended to compensate for sampling errors in the beta estimation. It

adjusts betas below one upwards and betas above one downwards.

Please summarize the beta estimates you rely on.
After reversing the Value Line adjustment procedure, the estimates range from 0.22 to

1.19 for the water sample and from 0.75 to 0.97 for the gas LDC sample, with an average

% For each sample I used the Value Line beta estimates most recently available. For the water sample,
estimates are as of January 25, 2008, while for the gas LDC sample estimates are as of either December 14
or December 28, 2008, depending on the company.
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of 0.84 and 0.80 respectively. The beta estimates for individual sample companies are
reported in Workpaper #1 to Tables No. BV-10 and BV- 22.

What are the characteristics of recent beta estimates?

Betas for both water and gas utilities have increased in recent years. For example, Value
Line betas for water utilities averaged approximately .60 in 2002 while they now stand at
approximately .91 for an increase of about 50% over the last six years. Similarly, the
average beta for the gas LDC sample has increased from approximately 0.65 to
approximately .89 for an increase of almost 37% over six years. Thus, at least in Value
Line’s judgment, the water and gas LDC companies are exposed to more systematic risk

today than they were a few years back.

2. Market Risk Premium Estimation

Given all of the evidence, what MRP do you use in your analysis?
It is clear that market return information is volatile and difficult to interpret, but based on
the collective evidence, the MRP 1 use for the short-term risk-free rate is 8 percent and

for the long-term risk-free rate is 6.5 percent.

C. CoST OF CAPITAL ESTIMATES

Based on these data, what are the values you calculate for the overall cost of capital
and the corresponding cost of equity for the water utility sample?

Panels A and B of Table No. BV-10 present the cost of equity results using the equity
risk positioning methods at the sample companies’ market value capital structures. Panel
A uses the long-term risk-free rate estimate while Panel B uses the short-term risk-free

rate.

What does the water market data imply about the sample’s cost of equity at the
proposed 46.9 percent equity ratio for Arizona-American Water?

The return on equity and the overall cost of capital for the various equity risk positioning

methods are reported in Table No. BV-11, Panels A to G. Panels A through C utilize the
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long-term risk-free rate while Panels D through G use the short-term risk free rate. Panel
A reports the cost of capital estimates using the CAPM results for the long-term risk-free
rate, while Panels B and C report these estimates for the ECAPM cost of equity results
using ECAPM parameters of 0.5 and 1.5 percent, respectively. Panel D reports the
CAPM estimates using the short-term risk free rate, while Panels E, F and G report
ECAPM results using ECAPM parameters of 1, 2 and 3 respectively. In each panel,
column [8] reports the overall cost of capital for each company. The last two rows of
each panel report the sample and the subsample averages. The first is for all companies
in the water sample (average [a]), and the second is for the subsample of companies with

significant revenue from regulated activities (average [b]).

The sample average ATWACC from each panel of Table No. BV-11 is reproduced in
column [1] of Table No. BV-12, which then reports the cost of equity for each of the risk
positioning methods that is consistent with the sample information and the capital
structure of Arizona-American. Panel A of Table No. BV-12 reports the results for all
sample companies. Panel B of the table summarizes the results for the subsample of
companies that have a large percentage of revenues from regulated activities. The sample
average ATWACC:s and corresponding costs of equity at a 46.9 percent equity ratio are
also displayed in Table 2 of my testimony. Similar data at 41.6 percent equity are

displayed in Table No. BV-13 and Table 3 of my testimony.

What cost of equity values do you calculate for the gas LDC sample?
The cost of equity estimates for the gas LDC sample are displayed on Panels A and B of
Table No. BV-22. As with the water utility sample results, Panel A uses the long-term

risk-free rate, and Panel B uses the short-term risk-free rate.

What does the gas LDC market data imply about the sample’s cost of equity at the
proposed 46.9 percent equity ratio for Arizona-American Water?

The sample average ATWACC from each panel of Table No. BV-23 is reproduced in
column [1] of Table No. BV-24, which then reports the cost of equity for each of the risk

positioning methods that is consistent with the sample information and the capital

structure of Arizona-American. The sample average ATWACCs and corresponding costs
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of equity at a 46.9 percent equity ratio are also displayed in Table 2 of my testimony.
Similar data at 41.6 percent equity are displayed in Table No. BV-23 and Table 3 of my

testimony.

What are the implications of the risk positioning results for Arizona-American’s
estimated cost of equity?
I discuss the implications of the risk positioning results for the two samples in the main

body of my testimony.
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Table BV-Cl1
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR IN ECAPM’
AUTHOR RANGE OF ALPHA PERIOD RELIED UPON ’
%
Black (1993) 1% for betas 0 to 0.80 1931-1991 ‘
Black, Jensen and Scholes (]972)2 4.31% 1931-1965
Fama and McBeth (1972) 5.76% 1935-1968
Fama and French (1992)° 7.32% 1941-1990
Litzenberger and Ramaswamy (1979)" 5.32% 1936-1977
Litzenberger, Ramaswamy and Sosin 1.63% to 3.91% 1926-1978
(1980)
Pettengill, Sundaram and Mathur (1 995)° 4.6% 1936-1990

"The figures reported in this table are for the longest estimation period available and, when applicable, use the authors’ recommended
estimation technique. Many of the articles cited also estimate alpha for sub-periods and those alphas may vary.

"Black estimates alpha in a one step procedure rather than in an un-biased two-step procedure.

*Estimate a negative alpha for the subperiod 1931-39 which contain the depression years 1931-33 and 1937-39.
3Calculated using Ibbotson’s data for the 30-day treasury yield.

“Relies on Lizenberger and Ramaswamy’s before-tax estimation results. Comparable after-tax alpha estimate is 4.4%.

5Pettengill, Sundaram and Mathur rely on total returns for the period 1936 through 1990 and use 90-day treasuries. The 4.6% figure is
calculated using auction averages 90-day treasuries back to 1941 as no other series were found this far back.

Sources:
Black, Fischer. 1993. Beta and Return. The Journal of Portfolio Management 20 (Fall): 8-18.

Black, F., Michael C. Jensen, and Myron Scholes. 1972. The Capital Asset Pricing Model: Some Empirical Tests, from Studies in the
theory of Capital Markets. In Studies in the Theory of Capital Markets, edited by Michael C. Jensen, 79-121. New York: Pracger.

Fama, Eugene F. and James D. MacBeth. 1972. Risk, Returns and Equilibrium: Empirical Tests. Journal of Political Economy 81 (3):
607-636.

Fama, Eugene F. and Kenneth R. French. 1992. The Cross-Section of Expected Stock Returns. Jowrnal of Finance 47 (June): 427-465.

Fama, Eugene F. and Kenneth R. French. 2004. The Capital Asset Pricing Model: Theory and Evidence. Journal of Economic
Perspectives 18 (3): 25-46.

Litzenberger, Robert H. and Krishna Ramaswamy, 1979. The Effect of Personal Taxes and Dividends on Capital Asset Prices, Theory
and Empirical Evidence. Journal of Financial Economics XX (June): 163-195.

Litzenberger, Robert H. and Krishna Ramaswamy and Howard Sosin. 1980. On the CAPM Approach to Estimation of a Public Utility's
Cost of Equity Capital. The Journal of Finance 35 (2): 369-387.

Pettengill, Glenn N., Sridhar Sundaram and Tke Mathur. 1995. The Conditional Relation between Beta and Retumns. Journal of Financial
and Quantitative Analysis 30 (1): 101-116.
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APPENDIX D
DISCOUNTED CASH FLOW METHODOLOGY:

DETAILED PRINCIPLES AND RESULTS
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What is the purpose of this appendix?
This appendix reviews the principles behind the discounted cash flow or “DCF”
methodology and the details of the cost-of-capital estimates obtained from this

methodology.

DISCOUNTED CASH FLOW METHODOLOGY PRINCIPLES

How is this section of the appendix organized?

The first part discusses the general principles that underlie the DCF approach. The
second portion describes the strengths and weaknesses of the DCF model and why it is
generally less reliable for estimating the cost of capital for the sample companies at the

present time than the risk positioning method discussed in Appendix C.

A. SIMPLE AND MULTI-STAGE DISCOUNTED CASH FLOW MODELS

Please summarize the DCF model.

The DCF model takes the first approach to cost-of-capital estimation discussed with
Figure 1 in Section 1I-A of my direct testimony. That is, it attempts to measure the cost
of equity in one step. The method assumes that the market price of a stock is equal to the
present value of the dividends that its owners expect to receive. The method also
assumes that this present value can be calculated by the standard formula for the present

value of a cash flow stream:

D, D, D, D,
= + + +ot
(A+k) (A+k)?  (A+k)° (A+k)

(D-1)

where “ P” is the market price of the stock; “ D,” is the dividend cash flow expected at

the end of period#; “k ™ is the cost of capital; and “7 ” is the last period in which a
dividend cash flow is to be received. The formula just says that the stock price is equal to

the sum of the expected future dividends, each discounted for the time and risk between

now and the time the dividend is expected to be received.
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Most DCF applications go even further, and make very strong (i.e., unrealistic)
assumptions that yield a simplification of the standard formula, which then can be
rearranged to estimate the cost of capital. Specifically, if investors expect a dividend
stream that will grow forever at a steady rate, the market price of the stock will be given

by a very simple formula,

P= D,
(k-g)
where “ D,” is the dividend expected at the end of the first period, “ g ” is the perpetual

(D-2)

growth rate, and “ P and “ k  are the market price and the cost of capital, as before.
Equation D-2 is a simplified version of Equation D-1 that can be solved to yield the well

known “DCF formula” for the cost of capital:

D
k=—"+
P g

_ Dox(l+g)+g
P

(D-3)

where “ D, " is the current dividend, which investors expect to increase at rate g by the

end of the next period, and the other symbols are defined as before. Equation D-3 says
that if Equation D-2 holds, the cost of capital equals the expected dividend yield plus the
(perpetual) expected future growth rate of dividends. I refer to this as the simple DCF
model. Of course, the “simple” model is simple because it relies on very strong (i.e.,

very unrealistic) assumptions.

Are there other versions of the DCF models besides the “simple” one?

Yes. If Equation D-2 and its underlying assumptions do not hold, sometimes other
variations of the general present value formula, Equation D-1, can be used to solve for k
in ways that differ from Equation D-3. For example, if there is reason to believe that |
investors do not expect a steady growth rate forever, but rather have different growth rate
forecasts in the near term (e.g., over the next five or ten years as compared with
subsequent periods), these forecasts can be used to specify the early dividends in

Equation D-1. Once the near-term dividends are specified, Equation D-2 can be used to
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specify the share price value at the end of the near-term (e.g., at the end of five or ten
years), and the resulting cash flow stream can be solved for the cost of capital using

Equation D-1.

More formally, the “multistage” DCF approach solves the following equation for &:

w

D, + D, + D, +_,+DT+PTERM

Ttk kT avky? T R 0-4)
The terminal price, Py, is estimated as
D
T+l (D-S)

P =——"Tt
TR (k- &)
where T is the last of the periods in which a near term dividend forecast is made and g,

is the long-run growth rate. Thus, Equation D-4 defers adoption of the very strong
perpetual growth assumptions that underlie Equation D-2 — and hence the simple DCF
formula, Equation D-3 -— for as long as possible, and instead relies on near term
knowledge to improve the estimate of k. I examine both simple and multistage DCF

results below.

Please describe the multi-stage DCF model you use.

The multi-stage model I use is presented in Equations D-4 and D-5 above, and assumes
that the long-term perpetual growth rate for all companies in the two samples is the
forecast long-term growth rate of the GDP. This model allows growth rates to differ
across companies during the first ten years before settling down to a single long-term
growth rate. The growth rate for the first five years is the long-term growth rate derived
from analysts’ reports. After year five, the growth rate is assumed to converge linearly to
the GDP growth rate. In other words, the growth rate in year 6 is adjusted by 1/6™ of the
difference between each company’s S-year growth rate forecast and the GDP forecast.
The growth rates in years 7 to 10 are adjusted by an additional 1/6" so that the earning

growth rate pattern converges on the long-term GDP growth rate forecast.
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Why do you assume that the long-term growth rate of the sample companies will
converge to the long-term growth rate of GDP?

Recall that the DCF model assumes that dividends grow at a constant rate literally forever.
If the growth rate of earnings (and therefore, dividends) were greater than (less than) the
long-term growth rate of the economy, mathematically it would mean that the company
(and the industry) would become an ever increasing (or decreasing) proportion of the -
economy. Therefore, the most logical assumption is that the company’s earnings grow at

the same rate as the economy on average over the long run.

What are the merits of the DCF model?

The DCF approach is conceptually sound only if its assumptions are met. In actual
practice one can run into difficulty because those assumptions are so strong, and hence so
unlikely to correspond to reality. Two conditions are well-known to be necessary for the
DCEF approach to yield a reliable estimate of the cost of capital: the variant of the present
value formula, Equation D-1, that is used must actually match the variations in investor
expectations for the dividend growth path; and the growth rate(s) used in that formula
must métch current investor expectations. Less frequently noted conditions may also

create problems.

The DCF model assumes that investors expect the cost of capital to be the same in all
future years. Investors may not expect the cost of capital to be the same, which can bias

the DCF estimate of the cost of capital in either direction.

The DCF model only works for companies for which the standard present value formula
works. The standard formula does not work for companies that operate in industries or
markets options (e.g., puts and calls on common stocks), and so it will not work for
companies whose stocks behave as options do. Option-pricing effects will be important
for companies in financial distress, for example, which implies the DCF model will

understate their cost of capital, all else equal.

In recent years even the most basic DCF assumption, that the market price of a stock in

the absence of growth options is given by the standard present value formula (i.e., by
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Equation D-1 above), has been called into question by a literature on market volatility.'
In any case, it is still too early to throw out the standard formula, if for no other reasons
than that the evidence is still controversial and no one has offered a good replacement.
But the evidence suggests that it must be viewed with more caution than financial
analysts have traditionally applied. Simple models of stock prices may not be consistent

ith the available evidence on §tock market volatility.

Q8. Normally DCF debates center on the right growth rate. What principles underlie

that choice?

Finding the right growth rate(s) is indeed the usual “hard part” of a DCF application. The
original approach to estimation of g relied on average historical growth rates in
observable variables, such as dividends or earnings, or on the “sustainable growth”
approach, which estimates g as the average book rate of return times the fraction of
earnings retained within the firm. But it is highly unlikely that historical averages over
periods with widely varying rates of inflation, interest rates and costs of capital, such as

in the relatively recent past, will equal current growth rate expectations.

A better approach is to use the growth rates currently expected by investment analysts, if
an adequate sample of such rates is available. Analysts’ forecasts are superior to time
series forecasts based upon single variable historical data as has been documented and

confirmed extensively in academic research.” If this approach is feasible and if the

See for example, Robert J. Shiller (1981), “Do Stock Prices Move Too Much to be Justified by Subsequent
Changes in Dividends?,” The American Economic Review, Vol. 71, No. 3, pp. 421-436. John Y. Campbell
and Robert J. Shiller (1988), “The Dividend-Price Ratio and Expectations of Future Dividends and
Discount Factors,” The Review of Financial Studies, Vol. 1, No. 3, pp. 195-228. Lucy F. Ackert and Brian
F. Smith (1993), “Stock Price Volatility, Ordinary Dividends, and Other Cash Flows to Shareholders,”
Journal of Finance, Vol. 48, No. 1, pp. 1147-1160. Eugene F. Fama and Kenneth R. French (2001),
“Disappearing Dividends: Changing Firm Characteristics or Lower Propensity to Pay?,” Journal of
Financial Economics, Vol. 60, pp. 3-43. Borja Larrain and Motohiro Yogo (2005), “Does Firm Value
Move Too Much to be Justified by Subsequent Changes in Cash Flow?,” Federal Reserve Bank of Boston,
Working Paper, No. 05-18.

Lawrence D. Brown and Michael S. Rozeff (1978), “The Superiority of Analyst Forecasts as Measures of
Expectations: Evidence from Earnings, ” Journal of Finance, Vol. XXXIII, No. 1, pp. 1-16. J. Cragg and
B.G. Malkiel (1982), Expectations and the Structure of Share Prices, National Bureau of Economic
Research, University of Chicago Press. R.S. Harris (1986), “Using Analysts’ Growth Forecasts to Estimate
Shareholder Required Rates of Return, ” Financial Management, Spring Issue, pp. 58-67. J. H. Vander
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person estimating the cost of capital is able to select the appropriate version of the DCF
formula, the DCF method should yield a reasonable estimate of the cost of capital for
companies not in financial distress and without material option-pricing effects (always

subject to recent concerns about the applicability of the basic present value formula to

stock prices as well as issues of optimism bias). However, for the DCF approach to work,

the basic stable-growth assumption must become reasonable and the'underlying stable-
growth rate must become determinable within the period for which forecasts are

available.

What is the so called “optimism bias” in the earnings growth rate forecasts of
security analysts and what is its effect on the DCF analysis?

Optimism bias is related to the observed tendency for analysts to forecast earnings
growth rates that are higher than are actually achieved. This tendency to over estimate
growth rates is perhaps related to incentives faced by analysts that provide rewards not
strictly based upon the accuracy of the forecasts. To the extent optimism bias is present
in the analysts’ earnings forecasts, the cost-of-capital estimates from the DCF model

would be too high.

Does optimism bias mean that the DCF estimates are completely unreliable?

No. The effect of optimism bias is least likely to affect DCF estimates for large, rate
regulated companies in relatively stable segments of an industry. Furthermore, the
magnitude of the optimism bias (if any) for regulated companies is not clear. This issue

is addressed in a paper by Chan, Karceski, and Lakonishok (2003)? who sort companies

on the basis of the size of the I/B/E/S forecasts to test the level of optimism bias. Utilities

constitute 25 percent of the companies in lowest quintile, and by one measure the level of
optimism bias is 4 percent. However, the 4 percent figure does not represent the

complete characterization of the results in the paper. Table IX of the paper shows that

!I Weide and W. T. Carleton (1988), “Investor Growth Expectations: Analysts vs. History,” Journal of
Portfolio Management, spring, pp. 78-82. T. Lys and S. Sohn (1990), “The Association Between Revisions
of Financial Analysts Earnings Forecasts and Security Price Changes,” Journal of Accounting and
Economics, vol 13, pp. 341-363.

3 L.K.C. Chan, J. Karceski, and J. Lakonishok, 2003, “The Level and Persistence of Growth Rates,” Journal
of Finance 58(2).643-684.
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the median I/B/E/S forecast for the first (lowest) quintile averages 6.0 percent. The
realized “Income before Extraordinary Items” is 2.0 percent (implying a four percent
upward bias in I/B/E/S forecasts), but the “Portfolio Income before Extraordinary Items”

is 8.0 percent (implying a two percent downward bias in I/B/E/S forecasts).

The difference between the “Income before Extraordinary Items” and “Portfolio Income
before Extraordinary Items” is whether individual firms or a portfolio are used in
estimating the realized returns. The first is a simple average of all firms in the quintile
while the second is a market value weighted-average. Although both measures of bias
have their own drawbacks according to the authors,* the Portfolio Income measure gives
more weight to the larger firms in the quintile such as regulated utilities. In addition, the
paper demonstrates that “analysts’ forecasts as well as investors’ valuations reflect a
wide-spread belief in the investment community that many firms can achieve streaks of

”5

high growth in earnings.”” Therefore, it is not clear how severe the problem of optimism

bias may be for regulated utilities or even whether there is a problem at all.

Finally, the two-stage DCF model also adjusts for any over optimistic (or pessimistic)
growth rate forecasts by substituting the long-term GDP growth rate for the 5-year
growth rate forecasts of the analysts in the years beginning in year 11. I linearly trend the

S-year forecast growth rate to the GDP forecast growth rate in years 6 to 10.

Q11. What about the reforms by the National Associate of Security Dealers (NASD) that
were designed to reduce the conflicts of interest and pressures brought against
security analysts? Have those reforms been generally successful?

All. Yes. The conclusion from the Joint Report by NASD and the New York Stock Exchange
(“NYSE”) on the reforms states

. the SRO Rules have been effective in helping restore integrity to
research by minimizing the influences of investment banking and
promoting transparency of other potential conflicts of interest. Evidence

4 Chan, Karceski, and Lakonishok, op. cit., p. 675.
5 Chan, Karceski, and Lakonishok, op. cit., p. 663.
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also suggests that investors are benefiting from more balanced and
accurate research to aid their investment decisions.

The report does note additional reforms are advisable, but the situation is far different
today than during the height of the tech bubble when analyst objectivity was clearly

suspect.

B. CONCLUSIONS ABOUT DCF

Please sum up the implications of this part of the appendix.

The unavoidable questions about the DCF model’s strong assumptions — whether the
basic present value formula works for stocks, whether option pricing effects are
important for the company, whether the right variant of the basic formula has been found,
and whether the true growth rate expectations have been identified — cause me to view
the DCF method as inherently less reliable than equity risk premium approach, the other

approach I use.

EMPIRICAL DCF RESULTS

How is this part of the appendix organized?
This section presents the details of my DCF analyses for the water and gas LDC samples,

which are summarized in my written testimony.

Implementation of the simple DCF models described above requires an estimate of the
current price, the dividend, and near-term and long-run growth rate forecasts. The simple
DCF model relies only on a single growth rate forecast, while the multistage DCF model
employs both near-term individual company forecasts and long-run GDP growth rate

forecasts. The remaining parts of this section describe each of these inputs in turn.

6 Joint Report by NASD and NYSE on the Operation and Effectiveness of the Research Analyst Conflict of
Interest Rules, December 2005, p. 44.
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A. PRELIMINARY MATTERS

In Appendix C you discuss estimating cost of capital and implied cost of equity
using the risk positioning methodology. What, if anything, is different when you use
the DCF method?

First, the timing of the market value capital structure calculations is different in the DCF
method than in the equ“ity risk premium method. The ::quity risk premium method relies
on the average capital structure over the five-year period Value Line uses to estimate beta
while the DCF approach uses only current data, so the relevant market value capital
structure measure is the most recent that can be calculated. This capital structure for the
water sample companies is reported in columns [1]-[3] of Table No. BV-4, and for the

gas LDC sample companies in columns [1]-[3] of Table No. BV-17.

B. GROWTH RATES

What growth rates do you use?
For reasons discussed above, historical growth rates today are not useful as forecasts of
current investor expectations for the water utility industry. I therefore use rates

forecasted by security analysts.

The ideal in a DCF application would be a detailed forecast of future dividends, year by
year well into the future, based on a large sample of investment analysts’ expectations. I
know of no source of such data. Dividends are ultimately paid from earnings, however,
and earnings forecasts are available for a few years. Investors do not expect dividends to
grow in lockstep with earnings, but for companies for which the DCF approach can be
used reliably (i.e., for relatively stable companies whose prices do not include the option-
like values described previously), they do expect dividends to track earnings over the
long-run. Thus, use of earnings growth rates as a proxy for expectations of dividend

growth rates is a common practice.

Accordingly, the first step in my DCF analysis is to examine a sample of investment

analysts’ forecasted earnings growth rates. In particular, I utilize Bloomberg’s BEst and
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Value Line’s forecasted earnings growth.” The projected earnings growth rates for the
water sample companies are in Table No. BV-5, and those for the gas LDC sample
companies are in Table No. BV-18. Column [1] reports Bloomberg’s BEst analysts’
forecasts of the long-term earnings growth for the sample companies. Column [2] reports
the number of analysts that provided a forecast. Columns [3] and [4] report Value Line’s
forecasted earnings per share (“EPS”) value for each compdny for 2007 and 2010-2012
respectively. Column [5] provides Value Line’s implied long-term growth rate forecast,
and column [6] provides a weighted average growth rate for each company across the two
sources. (I treat the Value Line forecasts as though they overlap exactly with the
forecasts from Bloomberg.) These growth rates underlie my simple and multistage DCF

analyses.

In the simple DCF, I use the five-year average annual growth rate as the perpetual
growth.® In the multistage model, I rely on the company-specific growth rate until 2012
and on the long-term GDP forecast for year 2018 onwards. During the years from 2013
to 2017, I assume the growth rate converges linearly towards the long-term GDP

forecast.’

Do these growth rates correspond to the ideal you mentioned above?

No. While forecasted growth rates are the quantity required in principle, the forecasts
need to go far enough out into the future so that it is reasonable to believe that investors
expect a stable growth path afterwards. As can be seen from Table No. BV-5 and Table
No. BV-18, the growth rate forecasts vary widely from company to company. For
example the BEst growth forecast for Southwest Water is 9.7 percent while the Value
Line growth forecast is 23.6 percent.‘o While the differences between BEst and Value

7 The BEst growth rates were downloaded from Bloomberg on February 7, 2008. Value Line estimates are
from the most recent report available, dated January 25, 2008 for the water sample utilities, and December
14, 2007 for the gas LDCs.

This growth rate is in column [6] of Table No. BV-5 (Table No. BV-18 for the gas LDC sample).
® T use the long-term U.S. GDP growth forecast from Blue Chip Economic Indicators (October 10, 2007).
1% See Table No. BV-S.
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Line forecasts are lower for the gas LDC sample, there is still significant variation,'’

Also, for some companies, the five-year growth rate forecasts are significantly above or
below the long-term GDP growth rate forecast, indicating lack of stability in growth rates.
Overall, the growth rates indicate that some companies and maybe the industries have yet
to reach a stable equilibrium which is required for the correct application of the DCF

method.

How well are the conditions needed for DCF reliability met at present?

The requisite conditions for the sample companies are not fully met at this time. Of
particular concern for this proceeding is the uncertainty about what investors truly expect
the long-run outlook for the sample companies to be. The longest time period available
for growth rate forecasts of which I am aware is five years. The long-run growth rate (i.e.,
the growth rate after the industry settles into a steady state, which is certainly beyond the
next five years for water industry) drives the actual results one gets with the DCF model.
Unfortunately, this implies that unless the company or industry in question is stable, so
there is little doubt as to the growth rate investors expect. DCF results in practice can end

up being driven by the subjective judgment of the analyst who performs the work.

This is a problem at present because it is hard to imagine that today’s water industry
would accurately be described as stable. There is great uncertainty about the costs
required to undertake the large investments in infrastructure forecasted for the industry.
Indeed, Value Line notes the need for investments aimed at replacing the aging
infrastructure and complying with increasingly stringent water safety regulations,
partially driven by increased fear of bioterrorism. Additionally, American Society of
Civil Engineers estimated in 2005 that the drinking water infrastructure requires $11
billion of annual investments, while the wastewater segment requires $390 billion in
investments over the following 20 years.'? The water industry is also going through a
series of mergers and acquisitions, which affects the companies’ earnings growth rate

estimates. This is one reason why companies heavily involved in mergers and

""" See table No. BV-18.
12 Report Card for America’s Infrastructure, The American Society of Civil Engineers, 2005.
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acquisitions are normally excluded from the sample. Taken together, these factors mean
that it may be some time before the water industry settles into anything investors will see

as a stable equilibrium.

Such circumstances imply that a regulator may often be faced with a wide range of DCF
numbers, none of which can be well grounded in objective data on true long-run growth
expectations, because no such objective data now exist. DCF for firms or industries in
flux is inherently subjective with regard to a parameter (the long-run growth rate) that

drives the answer one gets.

It is clear that much longer detailed growth rate forecasts than currently available from
Bloomberg and Value Line would be needed to implement the DCF model in a
completely reliable way for the water sample at this time; however, the general stability
of the 5-year growth rate forecasts for the gas LDC sample indicates a higher degree of

reliability than for the water sample at this time.

C. DIVIDEND AND PRICE INPUTS

What values do you use for dividends and stock prices?

Dividends are the most recent recorded dividend payments as reported by Bloomberg.
For some companies this is the 4™ quarter 2007 dividend, while for others it is the 1*
quarter 2008 dividend. This dividend is grown at the estimated growth rate and divided
by the price described below to estimate the dividend yield for the simple and multistage

DCF models.

Stock prices are the average of the closing stock prices for the 15 trading days ending on
the day the BEst forecasts were released (February 7, 2008). Using these dates ensures
that the information in growth rates and stock prices are contemporaneous. Iusea 15-
day average as a compromise. Using a longer period would be inconsistent with the
principles that underlie the DCF formula. The DCF approach assumes the stock price is

the present value of future expected dividends. Stock prices six months or a year ago

reflect expectations at that time, which are different from those that underlie the currently
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available growth forecasts. At the same time, use of an average over a brief period helps
guard against a company’s price on a particular day price being unduly influenced by

mistaken information, differences in trading frequency, and the like.

The closing stock price is used because it is at least as good as any other measure of the
day’s outcome, and may be better for DCF purposes. In particular, if there were any
single price during the day that would affect investors’ decisions to buy or sell a stock, I
would suspect that it would be each day’s closing price, not the high or low during the
day. The daily price changes reported in the financial pages, for example, are from close

to close, not from high to high or from low to low.

D. CoMPANY-SPECIFIC DCF CoOST-OF-CAPITAL ESTIMATES

What DCF estimates do these data yield?

The cost-of-equity results for the simple and multistage DCF models are shown in Table
No. BV-6 for the water utility sample and in Table No. BV-19 for the gas LDC sample.
In both tables, Panel A reports the results for the simple DCF method while Panel B
reports the results for the multistage DCF method using the long-term GDP growth rate

as the perpetual growth rate.

What overall cost-of-capital estimates result from the DCF cost-of-equity estimates?
The capital structure, DCF cost of equity, and cost of debt estimates are combined to
obtain the overall after-tax weighted-average cost of capital for each sample company.
These results are presented in Table No. BV-7 for the water sample and in Table No. BV-
20 for the gas LDC sample. Again, Panel A relies on the simple DCF cost-of-equity

results while Panel B relies on the multistage DCF cost-of-equity results.

What information do you report in Table No. BV-8 and in Table No. BV-21?
These tables report, for each sample, the return on equity consistent with that sample’s
estimated overall after-tax weighted-average cost of capital and the proposed equity

thickness of 46.9 percent for Arizona-American. For both the simple DCF and

multistage DCF methods, the sample’s average ATWACC is reported in column [1].
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Column [6] reports the return on equity as if the sample companies’ average market value
capital structure had been that currently proposed for Arizona-American. Similar data at
41.6 percent equity are presented in Tables No. BV-13 and BV-25, and in Table 3 of my

testimony.

What are the implications of these results?
The implication of these numbers is discussed in my direct testimony, along with the

findings of the equity risk premium approach.
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What is the purpose of this Appendix?
In this appendix, I provide details on the effects of debt on the cost of equity. First, I
summarize a fairly large body of financial research on capital structure. Second, I

provide an extended example to illustrate the effect of.debt on the cost of equity.

AN OVERVIEW OF THE ECONOMIC LITERATURE

What is the focus of the economic literature on the effects of debt?

The economic literature focuses on the effects of debt on the value of a firm. The
standard way to recognize one of these effects, the impact of the fact that interest expense
is tax-deductible, is to discount the all-equity after-tax operating cash flows generated by
a firm or an investment project at a weighted average cost of capital, typically known in
textbooks as the “WACC.” The textbook WACC equals the market-value weighted
average of the cost of equity and the after-tax, current cost of debt. However, rate
regulation in North America has a legacy of working with another weighted-average cost
of capital, the book-value weighted average of the cost of equity and the before-tax,
embedded cost of debt. To distinguish the concepts, I refer to the after-tax weighted-
average cost of capital as ATWACC.

How is this section of the appendix organized?

It starts with the tax effects of debt. It then turns to other effects of debt.

A. TAX EFFECTS

What are the key findings in the literature regarding tax effects?
Three seminal papers are vital for this literature. The first assumes no taxes and risk-free

debt. The second adds corporate income taxes. The third adds personal income taxes.
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1. Base Case: No Taxes, No Risk to High Debt Ratios

Please start by explaining the simplest case of the effect of debt on the value of a
firm.

The “base case,” no taxes and no costs to excessive debt, was worked out in a classic
1958 paper by Franco Modigliani and Merton Miller, two eConomists who eventually
won Nobel Prizes in part for their body of work on the effects of debt.! Their 1958 paper
made what is in retrospect a very simple point: if there are no taxes and no risk to the use
of excessive debt, use of debt will have no effect on a company’s operating cash flows
(i.e., the cash flows to investors as a group, debt plus equity combined). If the operating
cash flows are the same regardless of whether the company finances mostly with debt or
mostly with equity, then the value of the firm cannot be affected at all by the debt ratio.
In cost-of-capital terms, this means the overall cost of capital is constant regardless of the

debt ratio, too.

In the base case, issuing debt merely divides the cash flows into two pools, one for
bondholders and one for shareholders. If the divided pools have different priorities in
claims on the cash flows, the risks and costs of capital will differ for each pool. But the
risk and overall cost of capital of the entire firm, the sum of the two pools, is constant

regardless of the debt ratio. Thus,

no=ry (E-la)
where 7, is the overall after-tax cost of capital at any particular capital structure and ra; is
the all-equity cost of capital for the firm. (The “1" subscripts distinguish the case where
there are no taxes from subsequent equations that consider first corporate and then both
corporate and personal taxes.) With no taxes and no risk to debt, the overall cost of
capital does not change with capital structure.
This implies that the relationship of the overall cost of capital to the component costs of

debt and equity is

1 ' Franco Modigliani and Merton H. Miller (1958), “The Cost of Capital, Corporation Finance and the Theory
of Investment,” American Economic Review, 48, pp. 261-297.
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x| B+ X[ 2=r E-1b
El V Dl V 1 (—)

with the overall cost of capital (") on the right side, as the independent variable, and the
costs of equity (7, ) and debt () on the left side, as dependent variables determined by

the overall cost of capital and by the capital structure (i.e., the shares of equity ( £) and
debt (D) in overall firm value (¥ = E + D ) that the firm happens to choose. Note that if

equation (E-1a) were correct, the equation that solved it for the cost of equity would be,

. e D
ra=n +(n —rD)X(E) (E-1c)
Note also that ( D/ E') gets exponentially higher in this equation as the debt-to-value ratio

increases’ i.e., the cost of equity increases exponentially with leverage.

2. Corporate Tax Deduction for Interest Expense

What happens when you add corporate taxes to the discussion?

If corporate taxes exist with risk-free debt (and if only taxes at the corporate level matter,
not taxes at the level of the investor’s personal tax return), the initial conclusion changes.
Debt at the corporate level reduces the company’s tax liability by an amount equal to the
marginal tax rate times the interest expense. All else equal, this will add value to the
company because more of the operating cash flows will end up in the hands of investors
as a group. That is, if only corporate taxes mattered, interest would add cash to the firm
equal to the corporate tax rate times the interest expense. This increase in cash would
increase the value of the firm, all else equal. In cost-of-capital terms, it would reduce the

overall cost of capital.

How much the value of the firm would rise and how far the overall cost of capital would
fall would depend in part on how often the company adjusts its capital structure, but this

is a second-order effect in practice. (The biggest effect would be if companies could

2 For example, at 20-80, 50-50, and 80-20 debt-equity ratios, ( D/ E ) equals, respectively, (20/80) = 0.25,
(50/50) = 1.0, and (80/20) = 4.0. The extra 30 percent of debt going from 20-80 to 50-50 has much less
impact on (D/ E ) [i.e., by moving it from 0.25 to 1.0] than the extra 30 percent of debt going from 50-50
to 80-20 [i.e., by moving it from 1.0 to 4.0]. Since the cost of equity equals a constant risk premium times
the debt-equity ratio, the cost of equity grows ever more rapidly as you add more and more debt.
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issue riskless perpetual debt, an assumption Profs. Modigliani and Miller explored in
1963, in the second seminal paper;’ this assumption could ot be true for a real
company.) Prof. Robert A. Taggart provides a unified treatment of the main papers in
this literature and shows how various cases relate to one another.* Perhaps the most

useful set of benchmark equations for the case where only corporate taxes matter are:

. D (E-2a)
v =rA2—rDXtCX 7

v, =rg, x(%) + 7y, x(—g)x(l—tc) (E-2b)

which imply for the cost of equity,

D
Tey =T+ (1 —1p) X E (E-2¢)
where the variables have the same meaning as before but the “2” subscripts indicate the

case that considers corporate but not personal taxes.

Note that Equation (E-2a) implies that when only corporate taxes matter, the overall
after-tax cost of capital declines steadily as more debt is added, until it reaches a
minimum at 100 percent debt (i.e., when D/¥ =1.0). Note also that Equation (E-2c)
still implies an exponentially increasing cost of equity as more and more debt is added.
In fact, except for the subscript, Equation (E-2c) looks just like Equation (E-1c).
However, whether any value is added and whether the cost of capital changes at all also

depends on the effect of taxes at the personal level.

3. Personal Tax Burden on Interest Expense

How do personal taxes affect the results?
Ultimately, the purpose of investment is to provide income for consumption, so personal

taxes affect investment returns. For example, in the U.S., municipal bonds have lower

3 Franco Modigliani and Merton H. Miller (1963), “Corporate Income Taxes and the Cost of Capital: A
Correction,” American Economic Review, 53, pp. 433-443.
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interest rates than corporate bonds because their income is taxed less heavily at the

personal level. In general, capital appreciation on common stocks is taxed less heavily
than interest on corporate bonds because (1) taxes on unrealized capital gains are deferred
until the gains are realized, and (2) the capital gains tax rate is lower. Dividends are
taxed less heavily than interest, also, under current tax law.” The effects of personal taxes
on the cost of common equity are hard to measure, however, because common equity is

so risky.

Professor Miller, in his Presidential Address to the American Finance Association,®
explored the issue of how personal taxes affect the overall cost of capital. The paper

pointed out that personal tax effects could offset the effect of corporate taxes entirely.

Q8. Isitlikely that the effect of personal taxes will completely neutralize the effect of

corporate taxes?

A8.  1do not believe so, although the likelihood of such a result would be increased if the

current federal tax reductions on dividends and capital gains became permanent rather
than expiring in 2010. However, personal taxes are important even if they do not make
the corporate tax advantage on interest vanish entirely. Capital gains and dividend tax
advantages definitely convey some personal tax advantage to equity, and even a partial

personal advantage to equity reduces the corporate advantage to debt.

The Taggart paper explores the case of a partial offset, also. With personal taxes, the
risk-free rate on the security market line is the after-personal-tax rate, which must be

equal for risk-free debt and risk-free equity.’ Therefore, the pre-personal-tax risk-free

4

6

7

Robert A. Taggart, Jr. (1991), “Consistent Valuation and Cost of Capital Expressions with Corporate and
Personal Taxes,” Financial Management 20, pp. 8-20.

The current maximum personal tax rate on dividend income was extended to the end of 2010 by the
President on May 17, 2006. It is uncertain whether the reduced rates on dividend income will be further
extended.

Merton H. Miller (1977), “Debt and Taxes,” The Journal of Finance, 32: 261-276, the third of the seminal
papers mentioned earlier.

As Prof. Taggart notes (his footnote 9), it is not necessary that a specific, risk-free equity security exist as
long as one can be created synthetically, through a combination of long and short sales of traded assets.
Such constructs are a common analytical tool in financial economics.
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rate for equity will generally not be equal to the pre-personal-tax risk-free rate for debt.

In particular, r =rg X[(1-1,)/(1-1;)], where r; and r,, are the risk-free costs of

equity and debt and ¢, and ¢,, are the personal tax rates for equity and debt, respectively.

( In terms of the cost of debt, the Taggart paper’s results imply that a formal statement of

.

these effects can be written as:®

=Py —Fy Xt x(—?) (E-3a)

=rg x(_E.) +7p x(g)x(l —1c) (E-3b)
vV 14

Fgy TF g+ Vs —1p X 1=t X(B] (E-3
E3 = T4 a3 " Ip 1-1, E -3¢)

Suppose, for example, that 7. = 35 percent, ¢, = 7.7 percent and ¢, = 40 percent. Then

which imply

[(A-1,)/(1~1t.)]=0.65=(1—¢.). That condition corresponds to Miller’s 1977 paper, in

which the net personal tax advantage of equity fully offsets the net corporate tax

advantage of debt. Note also that in that case, 7, =0 2 Therefore, if the personal tax

advantage on equity fully offsets the corporate tax advantage on debt, Equation (E-3a)

confirms that the overall after-tax cost of capital is a constant.

" However, it is unlikely that the personal tax advantage of equity fully offsets the
corporate tax advantage of debt. If taxes were all that mattered (i.e., if there were no
other costs to debt), the overall after-corporate-tax cost of capital would still fall as debt

was added, just not as fast,

¥ The net all-tax effect of debt on the overall cost of capital, tx, equals {[tc+te~to—(tcxte)]/ (1-tg)}, where tp
is the personal tax rate on debt, as before. This measure of net tax effect is designed for use with the cost of
debt in Equation (E-3a), which seems more useful in the present context. The Taggart paper works with a
similar measure, but one which is designed for use with the cost of risk-free equity in the equivalent
Taggart equation.

? In the above example, ty = {[0.35+0.0770.4(0.35010.077)] / (1.00.077)} = 0.0/0.923 = 0.
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Finally, note that the overall after-tax cost of capital, Equation (E-3b), still uses the
corporate tax rate even when personal taxes matter. Equations (E-2b) and (E-3b) both
correspond to the usual formula for the ATWACC. Personal taxes affect the way the cost
of equity changes with capital structure — Equation (E-3c) — but not the formula for the

overall after-tax cost of capital given that cost of equity.

B. NON-TAX EFFECTS

Please describe the non-tax effects of debt.

If debt is truly valuable, firms should use as much as possible, and competition should
drive firms in a particular industry to the same, optimal capital structure for the industry.
If debt is harmful on balance, firms should avoid it. Neither picture corresponds to what

we actually see. A large economic literature has evolved to try to explain why.

Part of the answer clearly is the costs of excessive debt. Here the results cannot be
reduced to equations, but they are no less real for that fact. As companies add too much
debt, the costs come to outweigh the benefits. Too much debt reduces or eliminates
financial flexibility, which cuts the firm’s ability to take advantage of unexpected
opportunities or weather unexpected difficulty. Use of debt rather than internal financing

may be taken as a negative signal by the market.

Even if the company is generally healthy, more debt increases the risk that the company
cannot use all of the interest tax shields in a bad year. As debt continues to grow, this
problem grows and others may crop up. Management begins to worry about meeting
debt payments instead of making good operating decisions. Suppliers are less willing to
extend trade credit, and a liquidity shortage can translate into lower operating profits.
Ultimately, the firm might have to go through the costs of bankruptcy and reorganization.

Collectively, such factors are known as the costs of “financial distress.”"?

The net tax advantage to debt, if positive, is affected by costs such as a growing risk that

the firm might have to bear the costs of financial distress. First, the expected present

19 See, for example, Section 18.3 of Brealey, Myers and Allen, 2006, Principles of Corporate Finance, gt
Edition, McGraw-Hill/Irwin, 2006.
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value of these costs offsets the value added by the interest tax shield. Second, since the
likelihood of financial distress is greater in bad times when other investments also do
poorly, the possibility of financial distress will increase the risks investors bear. These
effects increase the variability of the value of the firm. Thus, firms that use too much

debt can end up with a higher overall cost of capital than those that use none.

Other parts of the answer include the signals companies send to investors by the decision
to issue new securities, and by the type of securities they issue. Other threads of the
literature explore cases where management acts against shareholder interests, or where
management attempts to “time” the market by issuing specific securities under different
conditions. For present purposes, the important point is that no theory, whether based on
taxes or on some completely different issue, has emerged as “the” explanation for capital
structure decisions by firms. Nonetheless, despite the lack of a single “best” theory, there

is a great deal of relevant empirical research.

What does that research show?

The research does not support the view that debt makes a material difference in the value
of the firm, at least not once a modest amount of debt is in place. If debt were truly
valuable, competitive firms should use as much debt as possible short of producing
financial distress, and competitive firms that use less debt ought to be less profitable.

The research shows exactly the opposite.

For example, Kester'' found that firms in the same industry in both the U.S. and Japan do
not band around a single, “optimal” capital structure, and the most profitable firms are the
ones that use the /east debt. This finding comes despite the fact that both countries at the
time (unlike the U.S. currently) had fully “classical” tax systems, in which dividends are
taxed fully at both the corporate and personal level. Wald'? confirms that high
profitability implies low debt ratios in France, Germany, Japan, the U.K., and the U.S.

" Carl Kester (1986), “Capital and Ownership Structure: A Comparison of United States and Japanese
Manufacturing Concerns,” Financial Management, 15:5-16.

12 John K. Wald (1999), “How Firm Characteristics Affect Capital Structure: An International Comparison,”
Journal of Financial Research, 22:161-167.
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Booth e al. find the same result for a sample of developing nations."> Fama and French'*
analyze over 2000 firms for 28 years (1965-1992, inclusive) and conclude, “Our tests
thus produce no indication that debt has net tax benefits.”'> A paper by Graham'®
carefully analyzes the factors that might have led a firm not to take advantage of debt. It
confirms that a large proportion of ﬁl:ms that ought to benefit substantially from use of

additional debt, including large, profitable, liquid firms, appear not to use it “enough.”

This research leaves us with only three options: either (1) apparently good, profit-
generating managers are making major mistakes or deliberately acting against
shareholder interests, (2) the benefits of the tax deduction on debt are less than they
appear, or (3) the non-tax costs to use of debt offset the potential tax benefits. Only the
first of these possibilities is consistent with the view that the tax deductibility of debt
conveys a material cost advantage. Moreover, if the first explanation were interpreted to
mean that otherwise good managers are acting against shareholder interests, either
deliberately or by mistake, it would require the additional assumption that their

competitors (and potential acquirers) let them get away with it.

Are there any explanations in the financial literature for this puzzle other than
stupid or self-serving managers at the most profitable firms?

Yes. For example, Stewart C. Myers, a leading expert on capital structure, made it the
topic of his Presidential Address to the American Finance Association.'” The poor
performance of tax-based explanations for capital structure led him to propose an entirely
different mechanism, the “pecking order” hypothesis. This hypothesis holds that the net

tax benefits of debt (i.e., corporate tax advantage over personal tax disadvantage) are at

' Laurence Booth ef al. (2001), “Capital Structures in Developing Countries,” The Journal of Finance Vol.
LV, pp. 87-130, finds at p. 105 that “{o]verall, the strongest result is that profitable firms use less total
debt. The strength of this result is striking ...”

14 Eugene F. Fama and Kenneth R. French (1998), “Taxes, Financing Decisions and Firm Value,” The Journal
of Finance, 53:819-843.

S Ibid., p. 841,
' John R. Graham (2000), “How Big Are the Tax Benefits of Debt,” The Journal of Finance, 55:1901-1942,
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most of a second order of importance relative to other factors that drive actual debt
decisions.'® Similarly, Baker and Wurgler (2002)"? observe a strong and persistent
impact that fluctuations in market value have on capital structure. They argue that this
impact is not consistent with other theories. The authors suggest a new capital structure
theory basqd on market timing -- capital structure is the cumulative outcome of attempts
to time the equity market.”® In this theory:there is no optimal capital struéture, so market
timing financing decisions just accumulate over time into the capital structure outcome.
(Of course, this theory only makes sense if investors do not recognize what managers are

doing.)

Q12. Do inter-firm differences within an industry explain the wide variations in capital

structure across the firms in an industry?

Al12. No. This view is contradicted by the empirical research. As mentioned before, it has

long been found that the most profitable firms in an industry, i.e., those in the best
position to take advantage of debt, use the least.?' Graham (2000) carefully examines
differences in firm characteristics as possible explanations for why firms use “too little”
debt and concludes that such differences are not the explanation: firms that ought to
benefit substantially from more debt by all measurable criteria, if the net tax advantage of

debt is truly valuable, voluntarily do not use it. 22

17 Stewart C. Myers (1984), “The Capital Structure Puzzle,” The Journal of Finance, 39: 575-592. See also S.
C. Myers and N. S. Majluf (1984), “Corporate Financing Decisions When Firms Have Information
Investors Do Not Have,” Journal of Financial Economics 13:187-222.

18 See also Stewart C. Myers (1989), “Still Searching for Optimal Capital Structure,” Are the Distinctions

Between Debt and Equity Disappearing?, R.W. Kopke and E. S. Rosengren, eds., Federal Reserve Bank of
Boston.

' Malcolm Baker and Jeffrey Wurgler (2002), “Market Timing and Capital Structure,” The Journal of
Finance 57:1-32.

2 Ibid., p. 29.

2! For example, Kester, op. cit. and Wald, op. cit.

22 While not contradicting Graham’s finding that differences in firm characteristics do not explain capital

structure differences, Nengjiu Ju, Robert Parrino, Allen M. Poteshman, and Michael S. Weisbach, “Horses
and Rabbits? Trade-Off Theory and Optimal Capital Structure,” Journal of Financial and Quantitative
Analysis, June 2005, pp. 1-24, looks at the issue in a different manner. Their paper uses a dynamic rather
than static model to analyze the tradeoff between the tax benefits of debt and the risk of financial distress.
It finds that bankruptcy costs by themselves are enough to explain observed capital structures, once
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Nor does the research support the view that firms are constantly trying to adjust their
capital structures to optimal levels. Additional research on the pecking order hypothesis
demonstrates that firms do not tend towards a target capital structure, or at least do not do
so with any regularity, and that past studies that seemed to show the contrary actually
lacked the power to distinguish whether the hypothesis was true or not.” In the words of
the Shyam-Sundér - Myers paper p. 242, “If our ~sample companies did have well-defined
optimal debt ratios, it seems that their managers were not much interested in getting

there.”

EXPANDED EXAMPLE

What topics do you cover in this section?

The discussion in my testimony did not detail the impact of different starting points for
the level of debt nor did it address income earned on the investment, interest expense, or
taxes. This section covers these topics. First, it discusses how the level of debt affects
the cost of equity. Second, it addresses the influence of income and interest on the
investment. Third, it explains the impact of taxes on capital structure decisions. The
final topic covered in this section is the combined consequence of tax and non-tax effects

of debt.

A. DETAILS OF DIFFERENT LEVELS OF DEBT

Please repeat briefly the setup in the example discussed in the direct testimony.
The example considered an investor who purchases $100,000 in real estate. The future
value of the real estate is uncertain. Figures 2 and 3 in my direct testimony show how the

return on equity to the investor differs if he finances the purchase with 100 percent equity,

dynamic effects are considered. This means debt is not as valuable as suggested by the traditional static
analysis (of the sort used by Graham).

¥ Lakshmi Shyam-Sunder and Stewart C. Myers (1999), “Testing static tradeoff against pecking order models
of capital structure,” Journal of Financial Economics 51:219-244,
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and if he finances it with 50 percent equity and 50 percent mortgage debt. The lesson
from the example is that debt adds risk to equity.

Q15. What happens if the investor finances the real estate purchase with different
proportions of debt?

Al5. The equity return becomes more variable when the mortgage percentage is a greater
proportion of the initial price. Table E-1 below calculates the return on equity when real
estate prices increase by 10 percent when mortgages are 0 percent, 30 percent, 50 percent,
and 70 percent of the initial price.

Table E-1: The Impact of Leverage on the Return on Equity
100% 70% Equity  50% Equity 30% Equity
Equity
Debt $0 $30,000 $50,000 $70,000
Original Equity Investment $100,000 $70,000 $50,000 $30,000
Increase in Market Value of Equity $10,000 $10,000 $10,000 $10,000
“ Return on Equity Investment 10% 14.3% 20% 33.3%

Note that going from 70 percent equity down to 50 percent equity increases the return on
the equity investment by 5.7 percent while going from 50 percent equity to 30 percent
equity increases the return on equity by 13.3 percent. This illustrates a general point; the
rate of return on equity increases more quickly at higher levels of debt than at lower
levels. Investors demand a higher equity rate of return to bear more risk and debt
magnifies equity’s risk at an ever increasing rate. Therefore, the required equity rate of
return goes up at an ever increasing rate as debt is added. This is not only basic finance

theory, it is the everyday experience of anyone who buys a home. The bigger the

mortgage, the more percentage risk the equity faces from changes in housing prices.
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B. THE IMPACT OF INCOME AND INTEREST

Q16. How does earning income from the investment and paying interest on debt affect the
results?

A16. In the following explanation, I ignore income taxes which I deal with in Section C below.
Assume the investor is receiving income, €.g., rent, from the real estate. Specifically,
assume the investor receives $500 per month in income after all non-interest expenses
(86,000 per year). Also, assume that the expected appreciation is 5 percent per year, so
the expected market value is $105,000 after one year. Then the expected rate of return

from the real estate with all equity financing is:

Expected Return on

Expected Net 1 + Expected A iati
Equity @ 0% debt = xpected Net Income + Expected Appreciation

Initial Investment

$6.000 + ($105.000 - $100,000)
$100,000

= 11%
Now suppose that the mortgage interest rate were 5 percent. Then at a mortgage equal to

50 percent, or $50,000, interest expense would be ($50,000 x 0.05), or $2,500. The

expected equity rate of return would be:

Expected Return on

E ted 11 + Appreciation) — Int. Expense
Equity @ 50% debt = xpected (Net Income ppr ) — Int. Exp

Initial Equity Investment

$6.000 + $5,000 - $2.500
$50,000

= 17%

Notice that the expected return on equity is higher as is the risk carried by equity.

Q17. Can you provide a more general illustration?
Yes. Figure E-1 uses these assumptions at different mortgage levels to plot both (i) the

expected rate of return on the equity in the real estate, and (ii) the realized rate of return
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on that equity in a year if the real estate value increases by 10 percent more than the
expected 5 percent rate (i.e., if the value increases by 15 percent) or by 10 percent less

than expected (i.e., if it decreases by 5 percent).24

Expected Return on Equity as
Debt Proportion (and Risk) Changes

100%

80%

60% % Equity Return
from 10% Increase \

in Real Estate Price

40% Expected Equity

,,,,,

0% : S — :
20% % Equity Return
weue from 10% Decrease

in Real Estate Price

20%

-40% ;
0 o1 0z 03 04 05 06 07 08 09|

Debt Proportion of Real Estate Purchase Price

Figure E-1

The expected rate of return on equity increases at an increasing rate as the investor
finances more and more of the real estate through loans (e.g., with a mortgage). Since
equity bears all the risk of increases or decreases in real estate values (absent financial
distress or bankruptcy), the amount of risk the buyer bears grows at an ever increasing

rate as the mortgage percentage also increases.

Q18. What are the implications of this example?
Al7. Any time an individual or a company uses debt to finance part an investment, the same
risk magnifies. For example, if an investor buys stocks “on margin” -- by borrowing part

of the money used to buy the stock -- the expected rate of return will be higher as will the

* For simplicity, the figure assumes the debt’s interest rate is independent of the debt proportion. This might
not always be true, and in general would not be true for a corporation that issued debt. However, the
general shape of the graphs remains the same.
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risks the investor carries. As an everyday example, imagine investing your retirement
savings in a stock portfolio bought with as much margin as possible. If you were lucky,
you could end up living very well in retirement. But you would be taking a lot of risk on
the opposite outcome, since your portfolio could decline by more than 100 percent of

your initial investment.

The same risk-magnifying effects happen when companies borrow to finance part of their

investments.

C. THE EFreCT OF TAXES

What is the impact of taxes?

Analyzing the net effect of taxes in capital structure decisions by corporations is an
important part of the financial research. (Other parts of that research address such issues
as the risk of financial distress or bankruptcy, and the signals corporations send investors
by the choice of how to finance new investments.) The bottom line is that taxes

complicate the picture without changing the basic conclusion.

Please describe the potential impact of taxes.

Interest expense is tax-deductible for corporations. That increases the pool of cash the
corporation gets to keep out of its operating earnings (i.e., its earnings before interest
expense). With no debt, 100 percent of operating income is subject to taxes. With debt,

only the equity part of the operating income is subject to taxes.

All else equal, the extra money kept from operating income increases the value of the
corporation. The standard way to recognize that increase in value is to use an after-tax
weighted-average cost of capital as a discount rate when valuing a company’s operating

cash flows.

Do personal taxes affect the value of debt, too?
Yes, but in the other direction. One offset to debt’s tax benefits at the corporate level is

its higher tax burden at the personal level. Investors care about the money they get to

keep after all taxes are paid, and while the corporation saves taxes by opting for debt over
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equity, individuals pay more taxes on interest than on capital gains from equity (and for

now, on dividends as well).

Are there factors other than taxes matter?

Absolutely, “all else” does not remain equal as more debt is added. The more debt, the
more the non-tax effects of debt offset the tax benefits. Other costs include such effects
as a loss of flexibility, the possibility of sending negative signals to investors, and a host

of costs and risks associated with the danger of financial distress.

Does the tradeoff between the tax and non-tax effects of debt mean that firms have
well-defined, optimal capital structures?

No, this sort of “tradeoff” model does not explain actual corporate behavior. A
substantial body of economic research confirms that real-world corporations act as if,
after a moderate amount of debt is in place, the tax benefits of debt are not worth debt’s
other costs. In country after country and in industry after industry, the most profitable
corporations in an industry tend to use the least debt. The research on this point is quite
thorough, and the finding that the most profitable companies tend to use the least debt in
a given industry is robust. Yet these are the companies with the most operating income
to shield from taxes, who would benefit most if interest tax shields were truly valuable
net of debt’s other costs. They also presumptively are the best-managed on average (else
why are they the most profitable?). This means it is unrealistic to suppose that more debt
is always better, or that greater tax savings due to higher interest expense always add

value to the firm on balance.

If the tradeoff model doesn’t explain capital structure decisions by firms, is there a
model that does?
No single model has (yet) emerged as ‘the” explanation of capital structure. However,

several alternative models attempt to model the tradeoff (e.g., the “pecking order”

hypothesis and “agency cost” explanations).
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1 || Q25. What does the absence of an agreed theory of capital structure in the financial
2 literature imply about the overall effect of debt on the value of the firm?
| 3 || A24. The findings of the financial literature mean that within an industry, there is no well-
4 defined optimal capital structure. The use of some debt does convey some value
| 5 advantage in most industries, but that advantage is offset by other costs as firms add more
6 debt.” The range of capital structures over which the value of the firm in any industry is
7 maximized is wide and should be treated as flat. The location and level of that range,
8 however, does vary from industry to industry, just as the overall cost of capital varies
9 from industry to industry.
10 Figure E-2 illustrates the picture that emerges from the research. This figure shows the
11 present value of an investment in each of four different industries. For simplicity, the
12 investment is expected to yield $1.00 per year forever. For firms in relatively high-risk
13 industries (Industry 1 in the graph, the lowest line), the $1.00 perpetuity is not worth
14 much and any use of debt decreases firm value. For firms in relatively low-risk industries
15 (Industry 4 in the graph), the perpetuity is worth more and substantial amounts of debt
16 make sense. Industries 2 and 3 are intermediate cases.
17 The maximum net rate at which taxes can increase value in this figure equals 20 percent
18 of interest expense, representing a balance between the corporate tax advantage to debt
19 and the personal tax disadvantage. The figure plots the maximum possible impact of
20 taxes on value as a separate line, starting at the all-equity value of the lowest-risk industry
21 (Industry 4).

* Note that if debt did increase the value of the firm materially, competition would tend to take that value
away, since issuing debt is an easy-to-copy competitive strategy. Prices would fall as firms copied the
strategy, lowering operating earnings and passing the net tax advantages to debt through to customers (just
as happens under rate regulation). Therefore, if also there were a narrow range of optimal capital structures
within an industry, competition would drive all firms in the industry to capital structures within that range.
This does not happen in practice, which contradicts one or both of the assumptions, i.e., (1) that debt adds
material value on balance, and/or (2) that there is a narrow range of optimal capital structures.
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Ilustrative Value Curves for Four Industries of Different Business Risk, plus
Maximum Possible Value Due to Net Tax Advantage of Debt for Industry 4

Value of $1 Perpetuity
$16

0 0.2 0.4 0.6 0.8 I
Market (Debt/Value) Ratio

""*:""" E?l(iii&;try. 1 R ”]ndu;;try 2 ’ ke IrrldrustryVS ‘

-®- Industry4 X Max Value  —*- Max Tax Valuel

L

Figure E-2

—_—

Figure E-2 identifies a particular point as the maximum value on each of the four curves.
However, the research shows that reliable identification of this maximum point, except in
the extreme case where no debt should be used, is impossible. In accord with the
research, the graph is prepared so that in none of the industries does a change in capital
structure make much difference near the top of the curve. Even Industry 4, which
increases in value at the maximum rate as quite a lot of debt is added, eventually must
reach a broad range where changes in the debt ratio make little difference to firm value,

given the research. For Industry 4, debt makes less than a 2 percent difference in the total

N e o N I~ N V. T - R VA N A8

value of the firm for debt-to-value ratios between 40 and 70 percent. (While these

p—
<

particular values are illustrative, numbers of this order of magnitude are the only ones

[ooy
—

consistent with the research.)

12 ]| Q26. What does this imply for the overall cost of capital?
13 || A25. Figure E-3 plots the after-tax weighted-average costs of capital (‘ATWACCs”) that

}
|
14 correspond to the value curves in Figure E-2. This picture just turns Figure E-2 upside
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down.”® All the same conclusions remain, except that they are stated in terms of the
overall cost of capital instead of the overall firm value. In particular, except for high-risk
industries, the overall cost of capital is essentially flat across a broad middle range of
capital structures for each industry, which is the only outcome consistent with the
research. For Industry 4, for example, the ATWACC changes by less than 15 basis

points for debt-to-value ratios between 40 and 70 percent.

3 [ustrative ATWACC Curves that Correspond to the
: Value Curves in Figure ! for the Four Different Industries
| ATWACC
| 30% .
|
25% - P pe 3
J
20% - /,,w// |
St g .
I5% 4o g mew® T
,,,,,,,,, 7y i
1 0% T --------- ¥ P A b x, ........ R AT <A
o e : * T X“" F'_!
5% -
0% do e T —r S —
0 02 0.4 0.6 0.8 1
Market (Debt/Value) Ratio
B Endi{étry | — %~ [ndustry 2 --&- Industry 3
- #-ndustry4 X Min ATWACC—*Max Tax Adv.
Figure E-3

How does this discussion relate to estimation of the right cost of equity for
ratemaking purposes?

When an analyst estimates the cost of equity for a sample of companies, s/he does so at
the sample’s actual market-value capital structure. That is, the sample evidence

corresponds to ATWACCs that are already out somewhere in the broad middle range in

% Note that the actual estimated ATWACC at higher debt ratios will tend to underestimate the ATWACC that
corresponds to the value curves in Figure E-2, which are depicted in Figure E-3, and so will tend to
overestimate the value of debt to the firm, The reason is that some of the non-tax eftects of excessive debt,
such as a loss of financial flexibility, may be hard to detect and not show up in cost-of-capital
measurement.
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which changes in the debt ratio have little or no impact on the overall value of the firm or
the ATWACC.

An analyst therefore should assume the ATWACC:s for the sample companies are
literally flat. This assumption always provides the exact tradeoff between the cost of
equity and capital structure at the literal minimum of the company’s ATWACC curve.
The research shows that this minimum is actually a broad, flat region, as depicted above.
If the company happens to be somewhat to one side or the other of the literal minimum
within this region, the recommended procedure may lead to a small understatement or
overstatement of the amount that the cost of equity will change as capital structure
changes. The degree of this under- or overstatement, however, is very small compared to
the inherent uncertainty in estimating the cost of equity in the first place. Otherwise, the
financial research would have found very different results about the existence of a

narrowly defined optimal capital structure.

D. COMBINED EFFECTS

Please summarize the implications for the combined impact of the tax and non-tax
effects of debt.

The most profitable firms do not behave as if the precise amount of debt they use makes
any material difference to value, and competition does not force them into an alternative
decision, as it would if debt were genuinely valuable. The explanation that fits the facts
and the research is that within an industry, there is no well-defined optimal capital
structure. Use of some debt does convey an advantage in most industries, but that
advantage is offset by other costs as firms add more debt. The range of capital structures
over which the value of the firm in any industry is maximized is wide and should be
treated as flat. The location and level of that range, however, does vary from industry to
industry, just as the overall cost of capital varies from industry to industry. To conclude

that more debt does add more value, once the firm is somewhere in the normal range for

the industry, is to conclude that corporate management in general is either blind to an
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easy source of value or otherwise incompetent (and that their competitors let them get

away with it).

The finding that there is no narrowly defined optimal capital structure implies that
analysts should estimate the ATWACCs for a sample of companies in a given industry
and treat the average ATWACC value as independent of capital structure (at least within
a broad middle range of capital structures). The right cost of equity for a rate-regulated
company in the same industry is the number that yields the same ATWACC at the capital
structure used to set the revenue requirement, since that is the cost of equity that

(estimation problems aside) the sample companies would have had if their market-value

capital structures had been equal to the regulatory capital structure.
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Workpaper #1 to Table No. BV-9 - Risk Premium Forecast
Water Sample

Panel A: Historical Bond Yield Averages

Intermediate-Term
Governmetit Bond Yield Long-Term Government  Long-Term Corporate

Treasury Bill Yield {5-year) Bond Yield (20-year) Bonds (Total Return)
) 2l 31 41
1926 3.27% 3.61% 3.54% 7.37%
1927 3.12% 3.40% 317% 7.44%
1928 3.56% 4.01% 3.40% 2.84%
1929 4.75% 3.62% 3.40% 3.27%
1930 24 2.91% 3.30% 7.98%
193¢ 1L.O7% 4.12% 4.07% -1.85%
1932 0.96% 3.04% 3.15% 10.82%
1933 0.30% 3.25% 3.36% 10.38%:
1934 0.16% 2.49% 2.93% 13.84%
1935 0.47% 1.63% 2.76% 2.61%
1936 0.18% 1.29%, 2.55% 6.74%
1937 0.31% 1.14% 2.73% 2.75%
1938 -0.02% 1.52% 2.52% 6.13%
1939 0.02% 0.98% 2.26% 3.97%
1940 0.00% 0.57% 1.94% 3.39%
1941 0.06% 0.82% 2.04% 2.73%
1942 0.27% 0.72% 2.46% 2.60%
1943 0.35% 1.45% 2.48% 2.83%
1944 033% 1.40% 2.46%, 4.73%
1945 0.33% 1.03% 1.99% 4.08%
1946 0.35% 112% 212% 1.72%
1947 0.50% 1.34% 2.43% -2.34%
1948 0.81% 1.51% 2.37% 4.14%
1949 1.10% 1.23% 2.08% 331%
1950 1.20% 1.62% 2.24% 2.12%
1951 1.49% 2.17% 2.69% -2.69%
1952 1.66% 2.35% 2.79% 3.52%
1953 1.82% 2.18% 2.74% 3.41%
1954 0.86% 1.72% 2.72% 5.39%
1955 1.57% 2.80% 2.95% 0.48%
1956 2.46% 3.63% 3.45% -6.81%
1957 3.14% 2.84% 3.23% 871%
1958 1.54% 381% 3.82% -2.22%
1959 2.95% 4.98%, 4.47% “.97%
1960 2.66% 33)% 3.80% 9.07%
1961 2.13% 3.84% 4.15% 4.82%
1962 2.73% 3.50% 3.95% 7.95%
1963 3.12% 4.04% 4.17% 2.19%
1964 3.54% 4.03% 4.23% 4.77%
1965 3.93% 4.90% 4.30% -0.46%
1966 4.76% 4.79% 4.55% 0.20%
1967 421% 5.77% 5.56% -4.95%
1968 521% 5.96% 5.98% 2.57T%
1969 6.58% 8.29% 6.87% -8.09%
1970 6.52% 5.90% 6.48% 18.37%
1974 439% 5.25% 597% 11.01%
1972 3.84% 5.85% 5.99% 7.26%
1973 6.93% 6.79% 7.26% 1.14%
1974 8.00% 7.12% 7.60% -3.06%
1975 5.80% T7.19% 8.05% 14,64V,
1976 5.08% 6.00% 7.21% 18.65%
1977 512% 7.51% BO3% 1.71%
1978 7.18% 8.83% B.98% -0.07%
197% 10.38% 10.33% 10.12% -4.18%
1980 11.24% 12.45% 11.99% -2.62%
1981 14.71% 13.96% 13.34% -0.96%
1982 10.54% 9.90% 10.95%, 43.79%
1983 8.80%, 11.41% 11.97% 4.70%
1984 9.85% 11.04% 11.70% 16.39%
1985 7.72% 8.55% 9.56% 30.90%
1986 6.16% 6.85% 7.89% 19.85%
1987 547% 8.32% 9.20% -0.27%
1988 6.35% 917% 9.19% 10.70%
1989 8.37% 7.94% 8.16% 16.23%
1990 1.81% 1.70% R.44% 6.78%
199t 5.60% 597% 7.30% 19.89%
1992 3.51% 6.11% 7.26% 9.39%
1993 2.90% 5.22% 6.54% 13.19%
1994 3.90% 7.80% 7.99% -5.76%
1995 5.60% 5.38% 6.03% 27.20%
1996 521% 6.16% 6.73% 1.40%
1997 5.26% 573% 6.02% 12.95%
199% 4.86% 4.68% 5.42% 10.76%
1999 4.68% 6.45% 6.82% -7.45%
2000 5.89% 5.07% 5.58% 12.87%
2001 3.83% 4.42% 5.75% 10.65%
2002 1.65% 2.61% 4.84% 16.33%
2003 1.2% 2.97% ERELA 5.27%
2004 1.20% 3.47% 4.84% 8.72%
2005 2.98% 4.34% 4.61% 5.87%
2006 4.30% 4.65% 4.91% 3.24%

{1]-{4]: Ibbotson Associates Stocks Bonds Bills and Inflation (SBBI) monthly paper reposts.




(%51 -TeD x [2] + (%s 1 + [1]) :[9]

(%50 - [€D X [ + (%s70 + [1]) :[s]

(el x 2D + 1] +{p)

‘g xipuaddy ‘Kuotunsa] 103n(q usspeliiA ¢]

(1] mungos ‘g1-Ag "ON 2[qel 01 1 # sadediom :[7]
{v] Moy v jaueg ‘satey] 1S9 - 6-A€ ON 2198l :[1]
:S2JON pUR S22IN0§

%6’ %19 %8S %0¢°9 wo %Y 00 JAJeM JIOA
%L 01 %901 %9°01 %059 L6'0 %EY 00 IS ISamUyInog
St 1l %S Tl %911 %089 [AN %ty d10 (S
%66 %L'6 %96 %059 80 %ty 03 122 My X3sPPIN
%56 %E'6 %l6 %089 SLO %ty Juj JJIALRS IR JOQOAUUOTY
%811 %0°CI %1l %059 61’1 %ty dno1g) a01A10S JAJE A RILIOJITRD
9066 %L'6 %96 %089 780 %ty auy eouswy enby
%L01 %9701 %901 %059 L6'0 1% 4 00 131 |\ S3)R)§ UROLISWY

(9] [s1 ] [e] [a {11
Aimbg Aymbyg Annbg 30 150D WAVD wnnalg ysny sejog paisnfpeup) surjanjep o) ¥ I9LI-sIyY Auedwo))
301503 (%$'1) INdVOH 3013500 (%5°0) WAVDd I Wi -5uo] w800

aJey 291]-ysry W -Suo oy Buisy) 1y [purd
srdweg 1218 243 JO Anbg Jo 1500 Fuwuonisod ysry
01-A€ 'ON J|qRL




(e - gD x (2] + e + 1D (4]

(% - [£]) % [2] + (% + [1]) (o]

(o1 - (D x (2] + (%1 + 11D <[s]

el x {2+ 1))

-g xipuaddy ‘Auowiisa] 1051 uaspeiiA [g]

‘[1] wunjoo ‘pi-Ad ON IqeL 01 | # Jadedyiom (7]
[1] moy *g [oued ‘sorey 1sa101] - 6-Ad ON 3qel 1)
‘SIION _ucw s$22mog

%E'9 %S’S %8t %0t %08 o %C'T 00 Idje M JI0A
%10l %001 %0701 %001 %08 L60 %C'T 03 IR A ISamYInog
%3801 %6701 Y011 %l Tl %08 [40 %TT die)y mfs
%E'6 %16 %6'8 %88 %08 )0 % T 0]) I3Je M\ XISIIPPIA
%6'8 %L'8 %b'8 %T8 %08 L0 %T'T O] 3IAIAG JABM WIDNOBUUOT
%T11 %t 11 %911 %811 %08 611 %CT dno1p) 301A13§ 191 BIUIOJI[RD)
%E'6 %16 %68 %8'8 %0'8 %0 %L'T ouy poLeWY enby
%101 %0701 %001 %001 %08 160 %7 T 00) I2JE M $3jRI§ UROLISWY
(L] [o] [s] iy} [e] k! (1
Aybg 301500 (%€) WAV Id Aymbg Aunbg Jo 150 (%1} WdVDd  Aimbd jo 150D NdVD wnau1d ysky selaq pasnlpeun amgoues ARy 321J-ySIY Aueduio)
301500 (%) WAVDd 1ONIRN W3] -L0YS wwag -10yS

“a1ey 2Lf-siy wua]-uoys a1y Suispy g [oued
spdweg 1912A Y3 Jo Aynby jo 3507 Suuomisod yshy
OI-Ad 'ON 298]




Loo/iseo- 1) o]
"800 ‘ST Arenue[ pajep ‘uonipyg piepuels aur] anjeA U331 3soIn (1]
”muuoz @:N mooudom

¥8°0 160 a8e1oAy
(44 050 0)) 1918 IO A
L60 001 00 IaJe A\ 1SOMYINOG
i 01l diop mrs
80 06°0 0D I9JR A\ XISO[PPIA
SLO $80 U] 30IAIDG IR A\ INONOIUUOD)
61’1 (S dnoin 201419 191\ BILIOJI[BD)
280 060 ouj BoLIDUTY Buby
L6°0 001 0)) I9Je A\ SOIEIS UBOLISUIY
[c] (1]
seioq pajsnlpeun) aury anjeA sejog ourg anfep Auedwo))

sejag paisnlpeuy] U] an[eA
ordwieg 1918 A0
01-Ad "ON 3IqeL 03 T # Jodedxiom




(- v x Lol x [s]) + (¥l x e + (el x [1D (8]
,.Ea.mg gu_uoinm:DNma %Q vuv;nﬁm :.H_

[9] 't~Ad "oN 2iqeL :[9]

{11 °v 12urd © [[-A€ "ON 2[qBL 01 74 Jodedyiom :[g]
1] %-Ad "oN 21geL :[¥]

‘%458 URYI 1212243 sauIApor pajemSal WO SANUdAlK dAry Jey sauedwos sjuasaiday [1] ‘g 1pued ¢ 11-A€ "ON SIqul 03 T4 Jadedyiom :[¢]
ysiIse ue s pue [e] spdwes w saiuedwods 107 a8esay [q] Iv] ‘r-Ad "oN s1qeL (7]
'sjutod sIseq $7 3SeI] 1B AQ 1GIP JO 1509 1AW 5p209xa A3nba J0 1509 NIV asoym satuedwon jfe Jof o8e1oAy :[e] Tv] v 1oued 01-A8 oN 31921 :[1]

, (SIJON puP s22mMos

%E'8 %9'8E 1€0 %19 000 %T'9 890 %b 01 [q] 98esony

%8 %9'8€ 1€°0 %1'9 000 %T9 89°0 %S°01 [¢] o8e10nY

%T'S %9°8¢ 8C°0 %19 - - o %8¢ * 00 11 HI0A

%58 %9'8¢ 1o %19 000 %T9 690 %901 00 IIEA 1SomMUInog

%P6 %9'8¢ 870 %19 - - Lo %911 ® dio) mrs

%S'L %9'8¢ 9¢0 %19 o %T9 £9°0 %96 € 00 I3 XOSI[PPIN

%L'L %9'8¢ Lo %19 000 %79 £L°0 %6 % AU 3NAISS JAJEM IONIUUCTH

| %6 %9'8€ o %19 000 %T9 89°0 1yal ® dnoi0) a31A19g 1)U BTUIOFIE])
| %0°8 %9°8¢ 870 %1'9 000 %79 Lo %96 . au] watdWY euby
| %08 %9'8¢ 6£°0 %19 - - 190 %9701 * 0D Iate My SejelS uBsLisury

(81 A (] [s] (vl (€] [ad (1l
ende) 3o 150D Ay oney anfeA IR 192 oney anje IR Aymbg oney anfeA IR Ajinby jo Kuedwio)
XPl~19YY [[RISAQ  XB], SWOOU] S I9JBA 01192(] joisopaderoay o) Apubg panajaig PaII321{ JO 3500 o Ayinbg wowwo) 150D INdVD
UBJIIAWY-BUOZIY a3rIoAY IO A-C -pay3iap 93rIaAY 1B A -G aFeioAy - pay3iom aBeIoAy 1BOA-C

ey 9911-)sTy wia]-3uo] ayy uo paseg K1inbg Jo 1500 NIV 1V [dued
o1dureg 1a1ep 2y Jo [ende)) Jo 1500y [[BIAAD
[1-Ad 'ON ?[qBL




ALl D x ol x (5T + () x [y + (L2l x [1D) :8]
“IJBA\ URDLIWY-RUOZLIY AQ papiaoid :[/]

[9] *v-Ad "oN 219eL (9]

[1] v joued ¢ 11-Ad "ON 9L 0) 7# 1odedyiopm :[¢]
[61 'p-Ad "ON 219el :p]

‘948 uey) 10jeaId satAnOe parenSsl WOy sANULASI ARy Jeyy) satuediios sjuasaiday . {1} g 1pued * [1-Ad "ON 9[qrL 01 g# 1odedyropm [¢]
stise ue yum pue [e] ojdwes ur satuedmods 10§ afe1aay :[q] Tv] ‘r-A8 "oN 219eL [T}
‘sputod s1seq Sz 1s3] 1B £q 192p JO 1500 1127 SPa3ox2 Aruba o 1803 YD) 2soym satueduios [je 1o a3e1oay (fe] ‘{81 v 1oued t01-Ag "ON 31qel {1]

1S2J0N pU® §30IM0S

%E'8 98¢ 1€°0 %19 000 %C'9 890 %S01 [q] a8erony
%8 %9°8€ 1€°0 %19 000 %T9 890 %S 01 [e] o8e1ony
%S'S %9°8€ 8C0 %19 - - o %19 * 07 1M JI0A
%58 %9'8¢ 1€°0 %19 000 %C9 69°0 %901 0 1aje M Jsaminog
%E'6 %9 '8¢ 870 %19 - - Lo %511 * d1o) MfS
%SL %9'8¢ 9¢’0 %19 100 %9 £9°0 %L'6 * 00 Ja1eA\ X3S[PPIN
%8'L %9'8¢ Lzo %19 00°0 %T9 £L'0 %E6 * JUJ AVIAIS JTRM JNONIIUUOT)
%E6 %9°8¢ e0 %19 00°0 %T'9 89°0 %0°CI * dnolny 391AI9G JOJEAN BIUION[E))
%18 %9'8¢ 8C°0 %19 000 %C'9 Lo %L’6 * ouj wouswry enby
%08 %9°8¢ 6£°0 %19 - - 19°0 %9°01 * 0)) IateAy S9jElS uRoUIurY
[8] (L] [9] [s] k2] tel [2] (1l
ende) jo 1s0) ey oney anjeA 19YIBN 192 oney anfeA 1IN Aynbyg oney ANjeA 1UEN Aunbg j0 Auedwo))
Xe1-10)JV [RISAQ  XBJ QWIOOU] SI1EM 0}1923Q Joiso)afeioay 0] Ajnbg powayaig Pa1I3Ja1d JO 350D 01 Amnbg nowwo) 150D (%5°0)
UBDLIQUIY-BUOZITY aderoAy 124 -§ -pAYSIam a3rIaAY 1B LG aferony - parySom oFeIaAy JBIA-G dvod

212y 921 -3SNY WIs 1-8u0' ay; uo paseg] Aynby Jo 150D (%5°0) NAVOA ‘g 19ued
ordweg 131ep 243 Jo ende)) J0 1500 [[BI9AQ
11-Ad 'ON °[qeL




'%G 8 UBY) 1912318 SANIALOE PJEINFal W0 SANUSAI dARY Jey: satuedwiod sjuasaiday 4

"ysuaise ue yim pue [e] sjdwes us soruedwos yoy a8eisay :[q]
"sjutod siseq S 1583 1€ Aq 199 JO 1500 12y spaaoxa Ambo Jo 1500 Ny asoym sarueduos {fe 10§ a8vioay e]

ALl - D x [o]l x []} + (vl x [e]) + (2] x [1]) {8]
"19Jep) UBOLIAUNY-PUOZIIY Aq papiaoid :[/]

91 ‘v-Ad "oN a19e]. :[9]

[1] v 12ued ! [1-A€ "ON 3[qel 03 7# J3dedyiom ]
151 ‘t-ad "oN d1qey. ]

[1]°g 1pued ¢ 11-A8 ON 3[qe] 03 74 Jodedyiom :{£]
T#] ‘v-Ag o 219eL 7]

[9] v 1oued 01-Ad "ON 21qel. :{1]

S3JON pue SaoInog

%t'8 %9'8€ €0 %19 000 %T9 89°0 %8701 [q] oFesony
%b'8 %9'8€ [€0 %19 000 %T'9 890 %8701 fe] oBeraay
%09 %9°8¢ 820 %19 - - o %69 * 00 Iogem JIOA
%58 “79°8¢ €0 %19 000 %T9 69°0 %l 01 0D 13je Ay 15omUInog
%6 %98t 870 %19 - - wo %b' 11 * diop M[S
%9°L %9'8¢ 9¢€°0 %19 10°0 %T9 £9°0 %66 * 07y 3318\ XASIIPPIA
%0'8 %9°8¢ LT0 %19 00°0 %C9 €L0 %S6 * U] JNIAIBS 1B INOHIAUUOD
%T6 %9°8¢ [} %19 000 %09 890 %811 * dnoin) 201A19g I2je M BIUIOJIED
%T'8 %9°8¢ 87°0 %19 000 %T9 wo %66 * auj voLBWY Enby
%0°8 %9'8¢ 680 %19 - - 19°0 %L°01 * 07} Jajepy SIS UESLISWY
[8] A (5 (s {vl [€] @ n
[ende) jo 150D Ay oney anfeA NI 1o oney anfe 1Y Ainbg oney An[eA 1YWY Aunby jo Kuedwo)
XR]-10PV [[I2AQ)  XEJ JWOOU] §1318M 01192 Joisoyaderoay o) Aunbg patrajaig Patia)aig jo 1s0) o1 finbg uowwoyy 1500 (%6°1)
TROLSUIY-BUOZILY 98eioAy 183 A-C -paydram a8e10AY 18I A-G afe19Ay - payySrom, afe1oAy JBAA-C Wdvoa

arey a1 -ysry uLe ] -3u0] ayy uo paseq A1mbyg 3o 1500 (%S 1) WAV D [Pued

a1dwes 101eA 241 Jo [ende)) Jo 1500 [[BIRAQ

[T-Ad 'ON 9[qeL




{0} - 1 x[ol x [el} + (v} x [€D) + (Te) x [1]) {8]
"I9B AN UBOLISUIY-RUOZITY AQ Popiaoig :[/]

‘(9] “t-Ad "oN 21qeL :[9]

111 v 1pued ¢ 11-Ad "ON 21qe] 03 g# 1odedyiom :[¢]
Is] ‘v-Ad "oN 21921 :[¥]

"24,58 UBY} 19)8aIT SIUIANOR Paje[nSol WOy SANUIAA dARY Jey; saruedwod sjuasardoy Tl ‘g 1pued ¢ 11-A€ "ON 2iqel 03 gy 1odedyrom [¢]
“ysuase ue Y pue {] opdwes w saruedwos 10§ agwiaay :[q) vl p-Ad oN 2igeL :[¢]
‘sjutod s1Seq ¢7 1582} 1 AQ 1GAP JO 1500 J1ay] Spaaoxa Anba 10 1505 NJVD) asoym satuedwon {[v 10] a8e1day [e] ‘It] ‘d 1oued ‘01-Ad oN 21ael :[1}

!S3JON PUB SIVIMOF

%8'L %9°8¢ €0 %19 000 %C9 890 %8°6 [q] s8esony
%6°L %9'8¢ 10 %19 000 %T9 89°0 %86 [e] o8z1ony
%6t %9°8€ 8C°0 %19 - - Lo %0'v * 0 191\ 104
%18 %9'8¢ €0 %19 000 %C9 690 %0°01 00) ISJEA\ 1S3MYINOS
%16 %9'8¢ 870 %19 - - wo %L 11 * dio) mIS
%69 %9'8¢ 9¢°0 %19 100 %9 £9°0 %88 * 00 11 XISI[PPIAN
%0'L %9'8¢ Lzo %19 00°0 %T'9 £L°0 %8 * OUJ VAL I2TBAN INDNOAUUOT)
%T6 %9'8¢ wo %19 000 %C9 89°0 %811 * dnoun) a0iAzeg JajeM EILIONE)
Yob'L %9'8E 87°0 %19 000 %9 wo %88 * ou] eoleWY enby
%9°L %9'8€ 6£°0 %19 - - 19°0 %0°01 * 0D 1A SITRIS UBdLRWY
(8l il {9] [s] §2 fel k] t
rende) yo 1500 aey oy anjeA JIEN 199Q oney AM[eA 1B Aymbg onwy AnjEA BN Ambyg jo Auedwio)
X -3V [[BIAQ Xe] JUI0dU] SI1918 A 01195Q joiso) sferaay  oj Ajinbg pairojorg pausjald Jo 150D o} A3inby wowwo) 150D INd VD
UROLIWY-BUOZITY aferoAy ®IA-G -paydom a8eIAY 1RIA-G a3e1oay - parySop aferony 1BIA-G

ajey 2a1]-ys1y UL ] -310yS a3 uo paseq Anbg jo 150 NI VD :d 1Pued
opdwes 1312 M0 241 Jo [ejide)) 30 150D [[RIAD
11-Af ON2I9EL




‘%G8 UB} 101831T SANIANOR PalRInFal WO SINUIARL daeY Jeyi saruediuod sjuasaiday 4
ysuse ue g pue [e] ajdwres w sawedwod 1o afersay :[q]
‘sjutod s1seq 7 1589 18 Aq JOp JO 1500 HaY) spasax2 A3nba Jo 1500 VD) 250ym satueduios jje Jof a8eiaay :[e]

{()- 1 xfox IS + vl x [e) + ([l x [1D :[8]
“191R A UROLIDWNY-BUOZITY Aq popiaoid :[z]
{9] ‘v-Ad oN 21geL [9]

[1] v joued ¢ TE-AH ON 2[Rl 01 g# Jededsyom :[¢]

5] ‘-Ad oN 21qel :[¥]

T1]*a 19ud * {1-A€ "ON 2IgeL 01 74 Jadedyiom [¢]

It] ‘-Ad oN 2198l (7]
(5] *d 12ued t01-Ad "oN 2[qeL :[1]
:S9JON PUR S0INOS

%6L %9'8€ 1€°0 %19 000 %9 89°0 %86 [q] aeraay
%6'L %9'8€ 1€°0 %1'9 000 %T'Y 89°0 %86 [e] a3r1ony
%St %9'8€ 870 %19 - - Lo %8y * o)) Iajep JIOK
%18 %9°8€ 1€0 %19 000 %T9 690 %0701 00) 131 1SAMIN0S
%06 %9°8€ 870 %19 - - Lo %011 * die) m(s
%0°L %9°8€ 9¢°0 %19 100 %T9 £9°0 %68 * 0D Ja1E/M X3SA[PPIA
%L %9°8€ LTO %19 000 %9 £L°0 %y'8 * U] 30IAI3S IR JDRIIUUCT
%16 %9'8€ (A% %19 000 %9 89°0 %9°11 * dnoin) 201AISS JANEM, BILIONTE))
%S°L %9°8€ 870 %19 000 %9 o %6'8 * ouj ouewy enby
%9°L %9'8€ 6£°0 %19 - - 190 %001 * 0)) I2iEM SAIBS UBILIDUIY
{8l (2] [0} [s] [¥] {€] (2] (1]
[ende) jo 150D ey oney anfe IR 199 oney e ISYIEA Aynbyg oney An[eA 13N Ambg Auedwo)
Xe]-13yVy j[eieaQ Xe] 2uWodU] SJI91ep 0} 192 Jois0) uwnH®>< 0] b_swm pau)ald Uuﬁuwuanw,«o 150D 0] %ﬁzvm uowmo)) joisop Ao\n_v

UEDLIDUIY-BUOZLIY

98eIoAy Ied X~

-payBiam

afelony IR2 A-C

aferoAy - papydiopm

a8erany 1BOA-C

WdvD3

a1my 99i4-ysry ULID[-HOYS ) uo paseg A1nbg Jo 150 (%1) WAVO4 ‘d [2ued

ajduies 105ep 2y Jo [ende)) JO 150D [[BIDAQ

IT-Ad ON 9IqBL




el - D x ol x (¢l + () x [eD) + (el x [1D :[8]
“19JRA\ UBOLIJUNY-BUOZIIY AQ papiaoid :[£]

‘[9] ‘v-Ad ON 219zl (9]

1) 'V 1sued * 11-Ad "ON 2198l o g 1odedyiom {¢]
[] =8 ON 21qeL :[¥]

‘94,68 uey) 1972213 saytanoe pejendar wioy sanuaAdl aaey jey) sarwedwos spuasaday ,ﬁz ‘g 1oued ¢ 11-Ad "ON dIqe] o} g# 2dedsiop ([¢]
“YsiIeise ue yum pue [e] ajdwes ur saruedwod 10§ aetoay :[q] 7] 't-Ag oN 219el (2]
‘sjutod s1seq 7 1591 1B Aq 1Gap JO 1502 113Y] Sp29axa A1nbe 10 1500 W VD) 3soym satuedwod jje 1oy a8eiaay :[v] [9] *g 1oueq ‘01-Ag ON2I9eL :[1]

:S3JON PUB 010G

%6'L %9'8€ 1€0 %19 000 %C9 89'0 %66 [q] oBesanY
%6°L %9'8¢ €0 %19 00'0 %C9 890 %6'6 [¢] o8e10AY
%0'S %9°8¢ 870 %19 - - wo %S’ * 00 J3JEM S04
%18 %9°8¢ 10 %19 000 %9 69°0 %001 0] 1a7e M Jsammpnog
%6'8 %9°8¢ 80 %19 - - wo %601 * dio) m(s
HlL %9'8¢ 9£°0 %19 10°0 %T9 £9°0 %16 * 0 J3TBM, X3SIPPIA
%b'L %9°8¢ LT0 %19 000 %9 £L'0 %L'8 * U] MAARS ISIEM JUOHISUTOT
%68 %9°8¢ €0 %19 000 %79 890 %b 11 * dno1ny 30MAIRS J3JEM BILONIED)
%YL %9'8¢ 820 %19 00'0 %9 °wo %16 * ouf BoLwry enby .
%9°L %9°8¢ 6€°0 %19 - - 19°0 %001 * 0 131eA) S21R)S UBOLIDULY
[s] 1A [o] [s] fr] tel [d ]
[ende) jo 150y aey oney anfeA 1aIeIN 1931 oney anieA YR Aynbg oney AMjRA BN Annbg Auedwo)
XBI-10JV [{PISAQ  XBL QUWI00U] §JIAIBM 0} 392 J01s0) a8vioAy 0] Aunbyg pauajarg PauR)aLd JO 150D o1 Aiunbg wowrwoy 0 1500 (%)
UBILIBUIY-BUOZITY aferoay 183 )-C -paydiap o3e1aAY IRIA-G a8eroay - paaydiom afeIoAy 1BOA-G WdvDd

a7eY 231-YSTY UHAL-HOYS U uo paseq Aynbg 30 150D (%) WAVOE d [2ued
ojdweg 131epy 243 o jende)) Jo 350D [[BI2AQ
I1-A€ ON 2[qeL




Al - Dx[e)x (gl + (pl x [eh + (2l x 1] [8

"13JRA\ UBDSLIOUIY-BUOZITY AqG Papiacid [z

19} ‘t-Ad oN 21921 :[9

111 v 1eued * 11-A€ 0N 21921, 03 74 1adedyiom :[¢

T} +-Ag oN 219zl p

"9%$8 UBY) J01831T SONIANOE pajengar w01y SONUIAIIL Aty Jey) seruedwiod sjuasaiday 4 {11°d 1oued ¢ 11-A9 "ON 21qel 01 g# 1odedyiom :[¢

~sugyse ue yum pue [e] ajdwes ur sojuedwos 105 s8eiaay [q] [t} ‘-Ad oN 21ael :[¢]

'siutod siseq GT 1582] 38 Aq 1G3p JO 1502 HAY) SPadaxa AJnba Jo 3500 NV 9soym sarmediuod [e 105 afesoay :[e] ‘(2] *d 1oued f01-A€ ON 2198l (1]
ISIION pUR §30IN0§

]
]
]
]
]
]

%08 %9'8¢ 1co %19 000 %T'9 89°0 %66 [q] sesony
%0'8 %9°8¢ €0 %19 000 %T'9 89°0 %66 [e] 280y
%9°¢ %9'8¢ 8T0 %1°9 - - o %9 * 073 123 JI0A
%18 %9°8¢ 1o %19 000 %T'9 69°0 %1701 0)) I9JE M 1SaMUINog
%88 %9°8¢ 870 %19 - - o %801 * diop mrs
%E'L %9'8¢ 9¢0 %l'9 oo %T9 £9°0 %E6 * 003 1212 |\ X9SAPPIA
%S'L %9'8¢ L0 %19 0070 %C'9 £LO %68 * SUJ 3JTAIDG I9J2 M JNDUIAUTOTY
%88 298¢ (A %19 000 %C'9 89°0 %11 * dnoiny 9914195 191e ETUIONED)
%8L %9'8¢ 870 %19 000 %C9 Lo %6 * ou] eouswry enby
%9°L %9°8¢ 6£°0 %19 - - 19°0 %1701 * 00} BIBM SIEIS UBILIDUIY
[s] VAl [9] (s k| (e {d tl
[ende)y jo 180D ey oney ajeA 1YIRN 193Q opey anfeA 19BN Aunbg oney anjeA 1IN Ainbg Auedwo))
Xe]-Ia)V [JeI2AQ  XEJ 9WO0OU] SIAJEM 0] 192Q 30150 a8vioay o) Ayuby pauagarg pat1djaid Jo 150D o1 fmnbg wowwo) 30 150D (%€)
UEILIAUIY-RUOZLIY a3rIoAy JedA-¢ -payiapm o3RIoAY 18I A-S aferony - paySom 23e10AY 1BIA-C Wdvo3

o1zY 2914 -{SHY UUR-UOYS A o paseg Aynbg o 150D (%€) WAVIF D [Pued
ajdwres 1a1e M 2y J0 jenIdE)) JO 150D [fRIAAQ
[1-A€ ON 3198l




(V- 999 & $0 - V S8 parewnss yy
uonIpy
800¢ Alenuef ‘p1003Yy puog JUSSIS|N WOoIJ SP[AIA paldjaid

‘8007 ‘L0 ATeniqay Jo se Sioquioojq wolj Sp{AIA puog
:S9J0N PUE S20INOY

%65 %159 %IE9 agd
%IEY %079 %609 v
%81y %509 %865 Vv
PITA PIRTA paLIsjaId PIoIA puog Suney

puog wIa] 10y

UOISIdAUO)) P[AIA 01 Suney 1y [oued
ardweg 1018 M0
11-A€ "ON 2[qe], 01 [# odedyiom




"V 9q 0} pawunsse ‘a|qejiear jou Juney .

"800¢ ‘L0 Krenuqag jo se Sraquioolq :[9] - [1]

'S310N] PUE SI0IN0S

Ca <L

R R AR TR A R

<L << CL<<

<< g <L

<< << C<T<

<L < <L <<

0D I91epA IOA
00 1318 A\ 1S9MIN0S

diod mrs

0D I9JB A\ XISO[PPIN

JU] ID1AIOG JIJE AN INO1}OAUUO)D)
dnoin 201A15G I9JE AN BIULIONR)D)
ouj eoLrowry enby

0)) I3Je A\ SOIBIS UBDLIAUY

[9]
7002

[s]
€002

{v]
00T

(€]
5002

{7l
900T

(1
L00¢T
‘1ayren() pig

Auedwo)

Arewrumg uney puog ¢ [oued

ordweg 1018 M

[1-Ad "ON 9]qe], 01 [# 1odedsrom




‘g Pued ‘11-A9 ON 2[qel 03 [# Jodedyzop ur pajzodar sSuner
puoq s Auedwos ay1 03 [enba pawmsse aie s3unel Ainbs pauojaid :[g] - [1]

:SOJON pUE S90IOg

- - - - - - 0)) 19jBp\ JIOX
v v v \4 v \'% 00) 13JR A\ 1SAMYINOS
- - - - - - dioD mrS
v v A4 v v v 0D Joje  Xasa[PPIN
v v v v v v U] 90TAIIS INJB A\ INOTJOSUHO)D)
v A4 v v v Vv dnoin 201A13§ JojR A BILIOJRD
v - - - - - ou] eouewy enby
- - - - - - 0)) 19JB A\ $9TBIS URDIIQWIY
[9] (5] (v] (el (el (1]
700t €00 00T 00T 900T L00T Auedwop
‘1a11en() pig

Arewnung Suney Ayinbg paiajerd 1) [oued
ojdwes 1918 M0

11-Ad 'ON 3[qe], 0} [# Jodedsiom




574Gz ox[9D) + [s] + [¥] + [e} + [l + (scox LD} <[L]
"800C ‘L0 Areniga ] jo se S1aquioo]q woig sp[alk puog v Purd ‘11-Ag ON 21qel 03 [# Iadedyiop uo paseq sduney :[9] - [1]

:S9]0N PUE $32IN0§

%60°9 %609 %609 %609 %609 %609 %609 0D I91e My JIOA
%609 %609 %609 %609 %609 %609 %609 00 13Je A\ I1SamyInog
%609 %609 %609 %6609 %609 %609 %609 d1op M[S
%609 %609 %609 %609 %609 %609 %609 0D 138 A\ X3SI[PPIN
%60°9 %609 %609 %609 %6609 %609 %609 JU] IVTAIRS IS\ JNONOIUUOT)
%609 %609 %609 %609 %609 %609 %609 dnoip 991AISS IajE M BILIOJTED
%609 %609 %609 %609 %609 %609 %609 ouj eotreury enby
%609 %609 %609 %609 %609 %609 %609 0D 191B |\ S9je}S UBDLIDWY
(L] [9] [s] [+] (€] [zl (1]
a3elany 700¢ €007 00T 5007 9002 L00T Auedwio)
paySop 189 -G ‘1911e000) PIC

Arewrwing pJa1x puog :g [oued

odwes 1978 M0

[1-A€ "ON 2[qe], 01 7# todedyiom




‘uontpg 00T Arenue( ‘prooay puog] JadIoN :[¢] - [€]

"800T ‘L0 Arenugay jo se Siaquoolq :{z] - [1]
1S9JON PuB $32IN0S

159 079 1€°9 609 ageroay

- - 159 7T9 8007/L/T
- - $€9 60°9 8007/9/C
- - LT9 609 8007/5/T
- - or'9 LT9 8007/4/T
- - LT9 L09 8007/1/T
- - 1€°9 S0'9 800T/1¢€/1
- - £€9 ¥1'9 8007/0¢/1
- - €9 719 8007/6T/1
- - 879 $0'9 8007/8¢/1
- - 079 06'S 8002/ST/1
- - ¥€9 LT9 8007/%T/1
- - $€9 619 8007/€7/1
- - 19 16°S 8007/2¢/1
- - LT9 809 8007/1¢/1
- - LT9 809 8007/81/1

[+] [€] [z [1]

paue1d ggd pause1d v A paey d4dd A paey v s

SPISIX Pai1a)ald JuaSIa]N pue SpaI A AN 95eIaAY AB(] G 'V [oued
ordweg 1278 M0

11-Ad 'ON 9[qe], 01 7# 1odedyiom




‘sriszox o) + s+ [yl + (el + (el + (scrox (1D} :[2)

“uonipg 8007 Arenuef ‘proody puog

w03 Ia woxy 2xe sp[a1k Aunba pausyeid sSunjer pasayaid [enba o pawnsse s1e v jsued ‘[ 1-Ag ON 2qe] 01 [# 1odedyiopm uo paseq s3uney :[9] - [1]
:S2JON pUE $321N0g

- - - - - - - OU uuw.ma v_.HOV
%079 %079 %079 %079 %079 %079 %079 0)) I91R M\ 1SOMIINOS

- - - - - - - dioD M(S
%079 %079 %079 %079 %0T'9 %079 %079 0D I31B M\, X3SIIPPIN
%079 %079 %079 %079 %079 %079 %079 OUJ 3JIAIIG IAEA JNONOSUU0)
%079 %079 %079 %079 %079 %079 %079 dnoin 2014108 JIR A BILIOH]E)
%079 %079 - - - - - ouj eorowry enby

- - - - - - - 0)) I3 A\ SIEIS UBDLISWIY

[L] [9] [s] [v] (€] (el (1]
agelony 700t £00C $00T §00T 9002 L00T Auedwop
paySiom JBR -G ‘1o1ren() pig

Arewrwing pra1 A Aimnbyg paiigjaid D) [oued
oduwes 1918 M0

11-Ad "ON 2[qe], 0} g# Jodedyiom




Telr{ol x [s1+(w] - U x (el x [eh - [11} [

“I9jR A\ UBOLIOWY-RUOZINY Aq paplaold

‘uonipy 00T Arenuef ‘p1ooay puog Ul wo :f

“I9JeA\ UBDLISUIY-BUOZITY AQ Paplaoid :{

"IBJEAN UROLIDUIY-BUOZITY AQ papraoid :[

'8007 ‘L0 Arenigag 3o se S10quoojg wolj PISIA "ISlEA UedURWY-euoZLIY Aq paplaoid se ‘Buner v ue uo paseq :[
“IQJR A\ UBOLISWIY-BUOZITY Aq papinoi{ :[z]

[8]°D - v s[puRg 11-Ad ON 2[9el. (1]

1S3J0N pu® $32In0§

%8'Tl LYo %79 000 %9'8¢ %19 €50 %0'8 sejog pajsnipeup) surm anfep Sutsn (%€) WAVIA
%L'Tl L0 %T9 000 %9'8¢ %19 €50 %6L serog pajsnipeur) sur] anfe Sursn (%) WAVDA
%9°T1 Lyo %T'9 000 %9'8¢ %19 £5°0 %6'L serog paisnlpeur) aur] snfeA 3uisn (%1) WAVOH
%9°T1 L¥0 %T'9 000 %0'8€ %19 €60 %6'L sejag paysnfpeu() aur anjeA Smsn WAVD

159)uY 921 1Sy w43 -3x0yg Suis)

%LEl LYo %C9 000 %9°8¢ %19 £5°0 %P8 selog pajsnipeun) aury anjes Sussn (05 1) INAVOH
%91 Lyo %T'9 00’0 %9'8¢ %19 £5°0 %8 sepog pajsnipeuy) aury anfea Suist (%05°0) WEVOH
%9 €1 LY0 %T9 000 %98t %19 £S°0 %tE'8 seloq pajsnipeu) sui angeA Suisn NV

15318y 2314 sTy W l-Suoy Suisp

{s] [ [] [s] Il e (7] (1]
Kmbg uo Aunbg Aynbg pauejard Aumby pairajaig ey xe] 192 1924 % eade)y
wnyey pojewinsy 9, A1ojemBay  JO 150D SJIARA 9% AIojenSoy  Swoou] SIep  JOIS0D) SJoeA  A0e[ndoy SIo)epy  JO 180D [[RIBAQD
s 1M uedLISWY s 1012\ URdLIBWY UROLISWY  UBILIAWY-BUOZIFY

UROLIDUIY -BUOZITY ueoLIWY -eUOZLIY -BUOZIIY
-BUOZIIY -BUOZITY

satuedwo)) 1y Suisp 1y jpued
ordwes 1918 M
o [ende) sI9)BA\ UBOLISWIY-BUOZLIY Je Ajnby jo 3500 Sutuonisod ysry

CI-AY 'ON?IqeL




e 7 4ol x [s] +([pl - D x [elx [2D - [11} <81

“19JB A\ UBDLIOWY-BUOZINY Aq papiaoid :[/]

wonIpy {007 Atenuef ‘proaxy puog JusdIey wo1] :[g]

“191e A\ UBDLISWY-euozuy Aq papraoid :[¢]

“I9jR A\ UBOLIDWIY-eUOZLIY £q papraoid :[4]

"800T ‘L0 Ateniqa o se S19quIoo]q Woxj PRI “I9jep Heouwury-euoziry Aq papiaoid se ‘Suijer y ue uo paseq :[¢]
"I9jR A\ URDLIDUIY-BUOZLIY A papiaold :[z]

[8] D - v speued 11-Ad ON 21qeL (1]

:S310N pue S30In0S

%81
%L 'Cl
| %91
%S°Cl

%91
%S el
%S el

L¥0 %9 000 %9'8¢ %19 £5°0 %08 sejog paysnipeup) sury anjeA Sulsn (%¢) WAVOT
L¥O %T9 000 © %9°8¢ %19 €50 %6 sejog pasnfpeun) sury angeA Suist (%7) INdVOE
L0 %T9 000 %9°8¢ %19 £5°0 %6'L sepRg paisnipeur) sury anjeA Suisn (%1) INAVOA
LY0 %T9 000 %9°8¢ %19 £5'0 %8°L sejog pajsulpeun) sury anjeA Smsn WAVD

:S33eY 1SN WA | ~11oys Buis()

Ly'0 %C'9 000 %9'8¢ %19 £5°0 %p's selag paysnipeur) aury anjeA Suisn (0S'1) INAVOH
LYo %T9 00°0 %9'8¢ %19 €50 %t'8 selog paisnipeupy sy snjeA Swisn (%06°0) WAVOH
LY'0 %9 000 %9'8¢ %19 €50 %t'8 seiog pajsnipeu() sury anfeA Sursn WV

:$3jey 1 4-ysN] uLa] -Suoy urspy

[8]

Kby uo
TGy Porewnsy

(L] [9] [] [¥] €] [ fi]
Ambyg Aymbg paudyaid Aunbg pasiajaig arey xel 199 1990 % renden
9% A101BINE9Y  JOIS0D SIABA 9, Al0jenSay  SwWoOu] SI91BAN O 1SOD) Sl AIOTR[NSay SJR1EA O 3SOD) [[BIRAQ
s I21BM UBDLISUY sJore UBOLIOUIY ugoLIewry UBOLISUIY-BUOZITY
uesLIOwWy -RUOZIIY uesLIRuy -BUOZIIY -RUOZLIY
-BUOZLY -BUOZIIY

94, G/ URY] 19]BaID) SONIATIOY PajenSay woly sanusady] 9007 Wi setuedwo)) Juisy) ¢ purd
ordweg 19120
amgonng [ende)) s,19je A\ UROLIAUTY-BUOZITY I8 A3inbg Jo 350 Butuomisod ysry

CI-AH"H ON 2[qeL




Lol /408 x [L]+ (o} - x [S] x ] + ([9] - D) x [e] x [2D) - [11} :fo1]

‘1ajep| UROLISUIY-eUOZINY Aq papiaold :[g]
‘wonIpg 8007 Atenue[ ‘p1o39y puog wediay worg :[g]
I3 AN UROLISUTY-BUOZIY Aq Papiacld /]
“I2jR AN URDIISUIV-BUOZITY Aq papiaotd :[9]

'800T ‘L0 Aeniqay Jo se S1oquoojg Woly PIAA IBA\ UBOLIAWY-BUOZLIY Aq popiaoad se ‘Funel v ue uo pasegq (5]

“I9JE M UROLISWY-RUOZITY AQ papiaoid :{f]

"800C ‘10 Alenigag Jo se S1oquiootd Wiy PIotA 1A UBdLIAWY-euozLry Aq papiacid se ‘Sunel v ue uo paseq :[¢]

“IjEA UBDLISUIY-BUOZLY Aq papiroid 7]
lo1] *g-v spoued 'L-Ag oN 2lgrL :{1]
SIION PUB 522In0S

%11 wo %9 %00 %9'8¢ %ty 110 %19 Ly'0 %89 ajey [eadiag ayp se ey PmoI 4aH W]
-8uor so1e21py] d1wouooy diy) angg a1 uisyy ~ JOQ 28AS-MAN
%EL1 wo %L'9 %00 %9°8€ %ET 110 %19 Ly'0 %E6 Apepend) 45q 21duns
%68 UBY], 19)¥315) SOV
pajensay Wwoly sanuIAIY 9007 ALy 18y sajuedwo)) Suis;y
%E 11 wo %TY %0°0 %9°8¢ %ty e %19 Lye %89 ey [emadiod Jys 5B QD WA,
-Juo 101e21pU] d1ouodyg diyy) anjg a3 Swis(y - 4D 2BwS-umA
%81 wo %T9 %0°0 %9'8¢ %t o %19 LYo Yl'6 Apauend 45Q djdwig
3583310y Sxaquiooy Ym satuediuo) {1y Sus))
for] [6] (s} fe] [o] ts] [¥] lel kd} ]
Aunbg Aynbg Aynbg Aunbg ajey xe ] 1924 19°Q 192q 192Q jende) Jo
uowmy 9, Alojemdey paud)aig PalIsjald  dWOOU] SIdEA  ULR]-HOYS U2 -Hoys uuo ] -8uo] wR-3uoy 150y {[RIAQD
pajewinisyg sarepm J0 150D saoteA 9, Alojenday UBDLIOWY  JOISOD) SJI91EM 9 AtojenBay  Jo 150 sgajep o4 Alojenday
uBOLIAUNY ugdtIoury s 1018 M -BUOZIIY ugoLIAUNy sJa1em UROLISWY siarem
-BUOZLIY ~BUOZIIY UBOLIUNY -RUOZLIY UBILIWY -BUOZIIY uBdLRUY
~BUOZLIY ~BUOZIIY ~BUOZIIY

1qa(q wiay-poys Surs) ardweg 1o

amonyg Jende)) Iajep uedLIBWY-RUOZLIY Je Aymby jo 150D 100

£1-AH ON?[qeL




el /4181 x [£]+ (91 -1 x [s] x [p) + ([9} - D x [l x [y - (11} +fo1]

I3l A\ UBDLIGUIY-BUOZIIY Aq paplaold :{6]

wonpy 8007 Atenuef ‘proaay puog juadiay woid :fg]

“19)ep UBOLISUNY-RUOZIIY AG papiaoid /]

"I9)2 A\ UROLIGUIY-PUOZINY Aq papiaoid :[9]

'800C ‘L0 Aaeruga, jo se §1oquioo[g WOy plaIg "I12jRA\ UBdLIAWY-RUOZIY Aq papiacid se ‘Sunel v ue uo paseq :[s]
192 A\ UBSLIOUIy-BUOZLIY AQ papiaoid :[§]

*800C ‘L0 Areruga] jo se S1quioo[g WOy PIAIR "IAEBA URSLIIWY-RU0ZLY Aq papiacid se ‘Junes v ue uo paseq :{¢]
“I9JR A\ UBDLISUIY-BUOZLIY Aq papraoid :{g]

18] *D - v sppued f[1-A€ ON 9L 1)

1S3JON pUT $90In0§

%T Pl wo %9 000 %9°8¢ %Et 110 %19 LY'0 %08 sejag paisnipeuq) sur] anfep Fuisn (%¢) NVOE
%l b1 wo %T9 0070 %9°8¢ %EY 1o %1 LY %6°'L sejag pajsufpeun) aur anfeA Fuisn (%7) INAVOR
%1p1 wo %T'9 000 %9'8¢ %EY 110 %19 LY0 %6'L sejag pajsnipeup) aury anfep Juisn (%) WAVOL
%01 wo %T9 000 %9°8¢ %Eh 1o %19 LYO %6'L sejag passnipeur) sur] onjeA Suist NIVD

153y U -NS1Y ULIAL-310yS Suisn)

%Sl wo %T9 00°0 %9 '8¢ %Y 1o %19 Lro %t'8 seiag pajsufpeur) sury anfe Buisn (og°1) WAVOH
%lSt wo %T9 00°0 %9'8E %Y 110 %19 Ly'o %8 sejag pajsnlpeur] aury aneA 3uist (%05°0) WdVIH
AR wo %T9 00°0 %9'8¢ %Y 1o %I9 L0 %E'8 sejag paysafpeur) sur] anfe Suisn WAvD

:sa3eY IF-NSIY ma3 ] -Suory Suisny

lot] l6] {s] (L] {s] i [v} [€] [al (1]
Ajnbg uo Aunbg Aynbg paugjerq Annbg pauagorg ey Xel 19°Q 199 199(] wrR [ -JuoT jqaQg wiag -Fuo %, 1ende)
wmay paewisy o Aioen3ay  Jo1S0)) SJleA U AojmnBay  swoou) St QL3 § -HOYS wIaj-uoys o 1s0)) salepy  AIojeinday SJ91BAL  JO 150D [jRIAQ

S,33)8 M URILISWY s1ote UBILIRUIY 10150D) sgarep 9, Atojem3ay uBILIOWY UBDLIGUIY-BUDZLTY
urILIAUNY -RUOZIIY vedLIaUry -RUOZLIY URILIAWY sJaem -BuOZIIY
-euoziry -'uozZIIrYy -BUOZUY uednaury
-BUOZLY

sarredwo)) [y Suisp) 1y jaued
1q2(] wsy-1ioys Sursn) apdures 1ojem
amionng rende)) s19jEM UROLIDW Y -BUOZITY J8 Alinby Jo 1500 Suiuonisod ysry

PI-A" ON=IqeL




6]/ 48) x [21+ ([91 -1 x [s] x [¥] + ([9] - D) x [e] x [2]) - [1}} :[o1l

“I3JeA\ HESLISUNY-BUOZITY Aq papiaold (6]

wonIpy 800 ATenuef ‘pioday puog BN wol] :[g]

“131B N\ UBOLISWNY-RUOZIY AQ papiaold] /]

“I9J2 | UROLIGUIY-BUOZLTY Aq papiaoi{ :[9]

‘800 L0 ATerugag Jo se S1oquioolg WO PATA “IARAL URdLIAUIY-RUOZLY Aq papiacid se “Burie v ue uo paseq :[s]
“I9Je A\ UBOLIURY-BUOZLTY Aq poplaoid [}

‘800T ‘L0 A1mruqay Jo se S1oquioojg Wol PIalA “19jeA) UeSLIWY-Ruoziry Aq papiaoid se ‘Bunel v ue uo paseq :[g]
ISIE AN UROLIBUNY-2UOZITY AQ papiaold 7]

18] ‘D - v sppueq ‘11-A€ ON AqeL 1]

ISIJON pUR $30M0G

%Iyl wo %9 000 %9'8¢ %EY 110 %19 Ly0 %08 se1ag] pajsnipeury aur anjeA Suisn (%g) WAVOH
AR wo %9 000 %9'8¢ %EY 1o %19 Lro %6'L seiag paysnfpeun) aur] anjeA Sursn (%) WAVOE
%0b1 wo %9 000 %9°8¢ %EY 110 %19 Lo %6'L seiof] passnipeupy aur] snjeA Suisn (%1) WAVOT
%6'€1 w0 %T'9 00°0 %9'8¢ %EY 1o %19 Lo %8 'L sejog pajsulpeup) oury anfes Fuisn WdvD

183)%Y 3fNSNY WL [ -3r0ys Suisy
%TS1 wo %T'9 00'0 %9°3¢ %y 110 %l'9 Lr'o %8 sejog pajsnfpeu) aury anfea Smsn (01 WAVOT
%St wo %9 000 %9°8€ %Ly 1o %I'9 Lo %E'8 sejag pajsnipeu) aury anfeA Sursn (%050} WAVOL
%0'S1 wo %T9 000 %9°8€ %Eh (o %19 Lv0 %ER selog pajspenr] sur sufes Sutsn NIVO

18938y 4 -HSTY wiad [ -Suo Buisp

[ot] tel 8] {1} fol te e ti :
Aymbg uo Anpnbg Annby pauagazg Anbg pairajaig ey Xel 199Q 1923 1G2(] w2 [ -fuo] 3qa(] wis ] -Juo & ende)
wryay] parewnsy 9, Awojen3ay o 1S0D SIBA 9 Atojendey  SwOdU] SIAlEA\  WIRY-HOYS wna)-poys  Joiso) spaep Alojenday sJajep O 10D J[RISAQ
s 1ol uedoury staem UBOLISWY OISO sJalep 9, Alojgmday uaLIAWY UeOLISWIY-RUOZIIY
urILAWY -BUoZLY HRDLIAUIY -BUOZIY uedLIAWY sIaem -BUOZITY
~BUOZIIY -BuozZLY ~BUOZLIY UEIISWY
-BUOZLIY

%68 UBY], 1918310 S3UIANOY PajeinSey] woly sanuaady] 9007 YiIM seruedwo) Fuisy f [aued
1qa( uual-poys Suis) ajdwes 1B
amonng [ende)) s197eA UBDLIDW -BUOZUY 1B ANnuby jo 150D Suruonisod Ysny

P1-A€ ON2IqEL




‘(parenSai are s39s5e 0301 Jo JuadIad (g 01 0G) parenSay APISON = N
"(prendai 2ue $19sSE [230] JO Ju2013d (08 ury) 1918213) pajendsy = J
NV s[oued ‘T-Ad "ON 2[qel, 0} 1# 1odedyiopm

'S9JON PUE $90IN0S

bt oug s3UIP[OH TOM
d di0) sen jsamynog
AN Juy SaLySNpU] A3SIaf YINOS
A 0)) SBr) [eIIeN JUOWpald
| 00) Ser) [eIMEN] ISAMIIION
AN d10)) s901n0s0Y A3sIof MAN
A ouf dnoiny apapoe]
d U] 109IN
A diop AS1ouy souny
AN ouf $92In0sY 10V
AK1039120) Auedurio) Auedwo))

§198Sy Aq saruedwio)) JO UOHBIYISSR]D
aidwes DT seD
SI-Ad ON2IQeL




M-01 wiog 900 $,°u] saomosay 1OV :[7)-[1]
ISQJON pue $30IN0S

000°LF1°9 [7] 7oL
%EbL 000595y (1] AN 01 pANQLIYY SIISSY
SI9SSY [€10L JO 9% 900t

(spuesnoil) ouj $e0IMOSY TOV |V [Purd
1958y paje[n3ay Jo adejusoiad :djdwes DT seH

S1-A€ ON d[qe], 01 [# Iodedyrom




M-01 wiog 9007 s.d10) AFieug sowny :[¢]-{1]
S9JON pUe $90IN0§

LYS6IL'S [7] 1e0L
%S$°S6 10£°29%'S (1] AL 03 PANQLIIY SIASSY
S198SV 18101 JO 9, 900¢

(spuesnoyy) dio) A31ouyg souny g [oued
$19SSY paje[nday Jo a8e1udd19 o1dwes D] seH
S1-Ad "ON 3[qeL 03 4 IodedyIom




M-01 wiog 990z §,0u1 209N :[¢}-{1]
SJON] pUR $90INn0S

00L'PILT 2] 1@l
%156 00L085°C [1] Anp) 03 pANQLRY SIOSSY
S198SY [eI10 ] IO 0 900¢T

(spuesnoys) ouj 102IN D [oued
19SSy pajenaday jo a8rviuaniad :ojdwes D] sBD
ST-Ad 'ON 2[qeL 01 T# Jodedyiom




M-01 w0 9007 s,ouf dno1n apapoeT :[¢l-[1]
S9JON pue $20IN0Y

S16°€S8 (2] 1®oL
%S 68 LT8E9L (1l AW 01 pAnqUIY S1SSY
S198SVY [¥10] JO 9 900¢

(spuesnoys) ou] dnoin) apajoeT (1 [oued
sjessy pare[nday Jo a8eiuadra 9jdweg D(] seH
ST-Ad "ON d[qeL 01 [# 1odedyropm




-01 W10 9007 §,d100) 590105y Aasior moN [z1-[1]
'S9JON PUE $20IN0S

826°86£°C [z eloL
%799 $€6°985°1 (1] AN 03 pAMqUNY $138sY
$19SSY [8301 JO % 900T

(spuesnoy) d10o)) s32IM0sY A3sIdf MIN :H [oued
S198SYy paeInday Jo a8ejuao1ad ojdweg D1 sen
S1-Ad "ON 2[qe]. 01 1# 1odedyIom




‘s)asse pare[ngax
Jo a8rjusoiad a1 sajeys Aprotjdxs ¢ d “3[-1 w0 900z 5,00 sen [emyeN 1samyioN [z]-1]
. :S9JON] pUB $90IM0S

2]0W00] 998 [Z] 1ej0],
%086 210U300] 998 [11 A 01 panqLIY 1988y
$319SSV [B10] JO 9 900T

(spuesnoyy) 0D sen) [eayeN ISOMYLION [ [oued

S198sYy paje[nday jo a8ejuaniad ojdwes DT seD
S1-Ad "ON ]9 03 [# Iodedyiom




M-01 w0 9007 5,0D s [eameN juowpaid :[z]-{1]
'S9JON pue $32In0Y

887°9L9°C [zl [0,
%C L6 11¥°009°C (1] AN 031 pANQLILY S1ASSY
8313SSY [R10], JO 24 9007

(spuesnoy)) 0 ser) [eInjeN Juowpald :0) [dued
$19ssy paje[n8ay Jjo a8viuaodiag ajdwes DT seD

GI-Ad "ON 2[qe], 01 [# 1odedyiom




"M-01 w0 900 s,ou] setnsupuy A3s1af yinog :[]-[1]
'5910N] pue $30In0S

TE0ELS T [e] [e1oL
%I1°8L 9L0°8TT' 1 (1] Aunn o1 panquRY s198sy
$13SSY [8101 JO %, 900T

(spuesnoyy) ouj saLsnpuj A3sIof YINOS :H [dued
S19SSY pae[nday Jo a8ejuadiad ydwes D] seD
S1-Ad ON 2[qe] 03 [# Jodedsiom




M-01 w104 9007 8,10 sen ysamuypnos :{z]-[1]
1SQJON Pue $90IN0S

$96'¥8F€ [zl [e10].
%296 pLOTSE'S {l Al o1 paNqLNY SeSsY
81388y [e10] JO 9, OOON

(spuesnoyy) dio)) sen) 1SaMYINog | [ourd
$19ssY paie[nday jo a8ejuaniad ojdwes DT SBD
ST-A€ 'ON 21qe], 01 [# 1odedyiom




M-01 wog 900z s,ouf ssutpjoq 1oM :[7]-[1]
'SOJ0N] puUR $30.IM0g

000°056°C [7] [eoL
%8°66 001°vb6'T (1] Aunn 01 pANGLIY SIASSY
$19SSV [BJ0] JO % 9002

(spuesnoy) ouy SSUIP[OH TOM [ [dued
s1assy paje[n3ay] Jo o8ejuadiad ojdweg D] seD

S1-Ad "ON d[qe], 03 [# Iodedyiom




‘peAISUI PIst ST BIEP 9OOT Teak-jo-pud 0§ ‘spodar frarenb i 1qap iz,  1-3u0] o oujea ngj ayp
wodar 1ou op sawedwo?) Y-0] 9007 Woy st waunsnipe 10§ eieq W-0f Auedwod 1ad 1gap uua | ~Fue] Jo Junowe Sulkres pue 1Gap UL [-BUOT JO IN{EA IIR] UMY 90UIIIN( {4}
il < 10tl pue 0> 131 11 2(€)
‘[ > 1)l pue o > (M1 3¢ [4] o snjea aimjosqe sy (7)
0 <Dilao:(D)
= [w]
‘61-Ad ON 21qe] 01 {# sededyiop ui paptodal are saoug
‘8007/L/Z U0 Suipua 3sud uisopo aFesare Aep Juipen-g] © pue GOLBRULIOUL J32Ys 0UE[eq £0OT “JOLEN( PIE Suisn pareored st amponus fende) 400 YL
“pua pouad je Sutpus saoud 33r19Ar Arp-C ] PUR UOTIRWLIOJUI J30Ys doue|eq dandadsal Fulsn pale[no[ed L0 ‘JOUENY I WO AMJONNS renden
800C ‘LD Ateruqay Jo se Jiequoorg
:$310N] PUE §30MOS

Isl7fal=[a]  %elyy Y%LLTY %L8 1Y %9L°6€ %L8'SE %8 PE %80'8€ oney dufeA JNEN - 3990
[s]/[Bl=[n]  %s88L - - - - - - oney A[EA IR - Linbg pauagsig
si7[pl=01  %66Liy Y%ETLS %E18S %Y 09 %E1H9 %81°59 %619 oney anjeA ey - Axnbg uounuo)
SOLLVY AN'TVA LDV OL ALIN0A GNV L94d
[+ Bl +[pl=[s] +88°C§ 797°¢$ S8EYS L8PS PSLPS ¥89°v$ P19'vS
WHId 40 ANTVA LAEVIA
Pl=[] €71 S6ETS 9€8°T$ ¥8L1S SOL1S 1€9°1§ LSL'TS 193(] JO aNJeA 1TEN
Tol+[dl=1[b]  €L2'18 S6E'1S 9€8'1$ y8L1S S0L'1S 1€9°18 LSL'TS 199 W[ -8607] JO ANPA DTN
"SAJON pue ssomog aag = [d] /8§ £€18 €618 691 €85 £8% £89 1921 wd [-807 Jo anjeA Yoog o) jusunsnipy
Twl+ [+ [ul={c] 98118 971§ £79'1§ S19°1$ 77918 8YS'1$ PLY'IS 199 una] -3uoy Jo anfeA Yoog
[u]  LoL8 9568 £29°1§ S19°1§ 72918 8YS1$ L91S 192Qq W -Buo]
“SAION pue $20In0§ 22§ = fw]  68¢S (5443 0zs 0$ 08 03 0$ 193Q WAL -HOYS pAsnipy
il 68¢s 90€$ YEES Tz88 6£5S 9L5S 0858 (1930 uuR1-HoyS) 2jqeded sajoN
AT-0D-[W=01  (66£9) (67T8) (0Z8) £LS $618 €58 991§ Tende) Sunjpiop 19N
[l ogs LLS 08 03 0% 0§ 0$ 193] UL -BU0T JO HOTIOd ALY
il 91018 85018 LLY1S 896°1$ L7918 SLE'TS [STAH SSQIqRY] WaLm)
[ul  98g8 wLs LSH1S 1+0°C$ TT81s 8TY°1$ 11818 §13SSY JudLINY
1444 40 ZNTVA LIDXEVIN
=08  rlzzs 08 0% 0% 0% 0% 0% Annbg powajaid Jo M[EA JOUEN
Bl cees 0$ 0$ 08 0% 0 : 0§ Aynby pauiajeld 3o anfeA Joog
ALINOT AAMAFLTAL A0 ANVTVA LINAVIA
Tel/lpl=[1  s61 86'1 v’ 08’1 68’1 881 i Aunbg UoUNUO)) 30 AN[EA OO 01 JNIRN )
[phx[ql=[p]  v8€'1S L9818 6¥5'T$ £0L'TS 670°¢S £50°€S LS8TS Aymbg woURUo)) Jo anfeA 193
b1 wyes $6'878 yTEEs SLPES PT6£$ 1L°6£$ 6E°LES uounuoy) - 3reys 1od 2ug
l[al s $9 LL 8L 8L LL 9L uownwo) - (Suoy[iu uy) Surpuelsing saeys
el o018 S6$ $8E1$ 66%°1$ 609°1% £29'1$ 19918 Aanbg s 1apjoyareys uowwos ‘anfeA Joog

ALINOA NOWINOD 40 A TVA LIMYVIN

SON  Z00T PUd 2K €00T PUA IPAA  p0OZ PUAJBAX  GOOZ PUTIBAA  900C PUd IEAX  LO0T 1oWend pif S1monug
fende) A0

(W)
5] $a2IM0SaY TOV 1V |surd
ajdweg DT 0 Y1 JO MR JNIRN
91-Ad 'ON3[qEL




"PRAISUI PASTL St PIEP 9T Teak-J0-pua os ‘sprodar Arapenb w1 jqap wiia  -8uory Jo anjeA nivy oy
uodar jou op sswedwo) “N-0[ 90T WOy st juaunsnipe 10§ ereq -0 Auedwod 1ad 1qap uu2 I -Suo] Jo Junouie Sulkes pue 1qop w3 [-Buo] Jo anjea Jej Usamgaq 20U <[d]
<1l pue o > Dl g i :(6)
T > 1043 pue o > [] 3 i} 3o sujes anjosqe yy (7)
o<Plodn
= fw]
‘61-Ad "ON 2jqe] 01 [# Jodedyiop w paliodar s1e 011G
'8002/L/T 1o Butpua soud Suisopd aferaar Aep JuIpen-G | € PUE LOHBLLIONUT 199YS 20urleq (0T “JoMend pI¢ Busn pajeinojed st aamjonas fende) A0 UL
‘pua potad 1 Surpua saoud 23210aAR A2P-g | PUR UOLBWLIOJU J33Ys 0UB[Rq SA1dadsal Suisn paje[no[es £00T ‘IOURNY pig woky ammonus jeyde)y
8007 ‘L0 ATeniga jo se Sxaquiooig
$AON pUE $32I0S

Isl/{d=[Al  %Lesy %I1Svh %19°S€ %S 6% %66'EY %lt'bh %6 v oney AMN[EA 1NN - 1420
[si/B)=n] - - - - - - - onmy aNfeA 1A - Aimbg pansjaig
Ts1/ =01 %e91s %61’ SS %6€ 79 %8b'0S %10'9S %65°SS %19°SS opey AnjeA I3 fej - Aunbg nounuo?y
SOLLVY ANTVA LE3NYVIN OL ALINOI ANV LE3a
T+ Bl +[pl={s] 61818 9.7°T$ 9%9°C$ YOT'v$ 9L9'p§ [ATR ) 01S'%$
WHILE A0 ANTVA LIXEVIA
Pi={11  606s £10°1§ £v6$ T80°C$ LSOTS $00°C$ 200°C$ 193(1 JO An[EA 11BN
Tol+[dl=[b]  606S £10°1$ £76$ 780°C$ LSO'TS v00°'TS T00°T$ 192Q W3 -8U0T JO [eA IR
'sajoN pue seamoeg 23§ = [d]  Spis 1418 SLS (s01$) (9z1%) (971%) 9719) 12(] U2 -8u0] Jo an[e A Yoog 03 JuaIsN{pY
Twl+[G+{ul=[0]  t08S 7L8$ L98S 9817 P81°CS 0E1°TS 621°TS 192 w2 -uo] jo anjeA joog
ful  oL98 €988 198§ €81°C§ 08178 9T1'T$ ST1'TS 199 wud } -Juoy
"SAION pue saomog 2ag = [w}  [[I§ 0$ 0% 0% 08 0% 0% 193(] UL -HOYS pAsnipy
Il opis 6118 03 St1g [£:4%3 1518 43 (199 w2} -10yS) 21qeded s30N
AF-0-Ml=0 us 9§ 6975 49§ 4 €518 381S [ende) Sunjiopm 1N
s 6% 9% 33 £$ 23 63 199 U3 [ -BU0] JO UoTHog JUALIND
[t pops Trb$ (4823 3045 611°1$ 076S 9¢€'1$ SAMI[IqRL] UMD
] s 854S LL9% y9T'1$ RI11§ 690°1$ 0T8‘1$ SIOSSY U21MD)
L93aG 40 ATVA LIXIVIA
| B1=181 0% 0S 03 (5 [H 0 03 Aymby paiidjald j0 anfEA 1N
W Bl o8 08§ 0% 0% 0% 0% 0s Aynbg paniajaid Jo anjeA Yooy
| ALINOE aINAAITAL 0 FNTVA LIEVIN
Tefsipl=[o1 691 LF1 051 el [ §C'1 €1 Annbg uounuo jo MR A 3O0F 01 IR X
folx{ql=1[p}  oL6$ £97°1§ YOLTS s 61978 805°T$ 805°T$ Aymby wowwoy) Jo anfeA 1R
P} Lzecs PSP £1°LTS SE9T$ POTES 80°8C$ 06'LT$ uoURNO7 - areyg 1ad 2911g
fal o Is £9 18 43 68 06 uownoy) - (SUol[[Tw ur) SUIPURISINQ SAIRYS
el eLss 858% £€1°18 20918 8v91§ 996°'1$ 78078 Aymbyg sJap[oyaleys uowWo)) an[eA Joog

ALINOA NOWINOD 40 AT TVA LIMAVIN

SSON 00T PUAIBAA £00Z PUAJP2A pOOT PUAJBAA  SOOT PUAIEdX 900 PUHIEdf  L00T foWen( pif dmonng
fended 400

(NNS)
dio) AS1oug souny g [aued
ardureg D SeD 2Y] JO an[eA IR
91-Af ONdJqeL




‘peOISUI PAs ST ¥IPP 907 1eIk-Jo-pua os ‘spodax Apapenb ut 3gap wia ] -Suog Jo anjea 1iej oyp
uodar jou op ssmedwo) “M-01 900z Woly st jusunsn[pe 10§ vieqq Y-01 Auedwos 1ad 1qop uua-Suo jo Junoure SutAied pue jqap w2 [-5U0] JO anjea Jiey usamiaq aouarayi( :[d]

) <iBi pue o> (13 [1] ()
[11 > 11 pue 0 > D] 31 ) g0 amea swmqosqe 3y, (7)
o<blaon
= fw]
‘61-AH 'ON 2Jqe] 01 T sodedyiop, m paprodar are sasug

'8007/L/T Wo Sutpus 2011d Buisopd aFeiane Aep Surpen-g1 v pue UONBUWLIOIUL 193yS 0uRfeq /(0T ‘JoHEnQ) pi¢ Suisn pajenojes st arngons [ende) JOQ 9y
pua pourad je Suipus saoud ofe1sae App-¢ | pue uoHeILIOJUI 1954 ddurleq dandadsas Buisn pare[nofeds L0t I9LERY pif woy sryonys [ende)

8007 ‘L0 Areniqa o se S1equoojg
:$9JON PUE §20IN0g

sl/taf=[nl
Is]/(8]=[n}
Tsi/ =1

[1]+ 18] + [p] = [s]

bl-11
o] + [d] = (b]

“$3JON PUE $30In0g 995 = [d]
Tud + {1+ [u} = [0]
fu]

“$3]0N pue $301M0§ 39§ = [wi}
il

{0-0D- =01

[

{1

{u]

Bl=03
(B!

Tel/ip)=[a]
‘pIx[ql=[p]
[2]
[a]
[e]

SAI0N

%6T'SE

%IT1E %0167 Y%TS 0€ 7%69'ST %62°9T %0€LT

%610 - - - - - -
%TSH9 %6L 89 %06 0L %8 69 %lEtL %IL €L %0L'TL
0zETS 8L1°Z$ 87€°T$ ¥85°TS 11628 0857 S8Y'TS
6188 089% LL9$ 68L$ 8HLS 8L9% 8L98
6188 089$ LL9S 68LS 8YLS 8L9$ 8L9S
433 0€S 0€s 343 8IS 81$ 81$
L8LS 0598 LY9S YoLS 0€LS 0998 099$
96€$ L6DS L6VS 981 8655 €IS £TrS
1628 £51$ 0s18 LTTS ({34 7918 918
S1£8 $LSS 06¢$ 985§ 05€S I8 918
(167%) (£5189) (0S1$) (Lzzs) (z£es) (6618$) (661$)
0018 0$ 0$ 0$S 08 SLS SL$
660°18 690°1$ LS £79°1§ wiis LOO'1S LOO'TS
80L$ 9163 120'18 9wels 1168 YELS rELS
[ 08 0% 0% 0§ 08 [

+$ 0% 0% 0% 0% 0% 0%
333 661 07T 17T (T4 60°T 661
L6V 1S 8618 059°1$ S6LTS £91°C$ 706°1% LOS'TS
10v€3 0'pEs TLES $9°01$ 21°8%$ SUTHS £0°0F$
¥y v 24 144 9% 34 Sy
8TLS SSLS 6vL$ 118% €L8S 606 606%

T00T "pug TeIx

£00T ‘pus 1eax

¥00T ‘PUH 1825

S00T ‘PUd 183X 900 'Pud JBIA

1007 ‘1uen) pIg  aImonng

TendeD 40a

ouey AnfEA JUEN - 19Qq
oney dMfeA IR - Kinbyg pausgorg
oney NfeA R - by uowwoyy
SOLLVYE AN TVA LANYVIW OL ALINOF ANV 193d

NHIA A0 HNTVA LAMAVIA
1q2(] JO AN[RA 1NITIN

192 wia] -Suo] Jo anfe JaNIeN
199 uua [ -3uo jo anjeA Yoog o3 jusunsnlpy
192(] wid [-Buo] Jo anjeA yoog
195 wia} -Buoy

1991 UL 1 -UoYS pAisnipy
(192 uLR 1 -10YS) d[qeAe SAION
Tende) Sunyiopm 19N
193(] W9 -Su0] Jo uolIod Ja1nyy
SatIqer] waLny
$1assy Juany
1844 40 AN'TVA LIDIVIA

Aunbg ponojald jo onjeA IRy
Ambsy pausjaig Jo snjeA Joog
ALINOF aFIIALTAd 40 AQTVA LIMEVIN

Aymbyg uownuo)) Jo onfeA JOOg O} JaNIepy

Aynbs] uowwio)) Jo anje A 19NIRN

wouruoy) - areys 1od 30ty

uourwo) - (suorpiw ur) SurpueisinQ sareys

Annbyg s,1ep[oyaleys UOURLO)) ‘anjeA Joog
ALINOA NOWINOD 40 ANTVA LIXEVIN

GANS)

ou] JO3IN 1) [ued

apdweg (T SEO 241 JO AN[RA IDMBIN

91-A" 'ON2IqRL




“pedIsuy Pasn st riep 9T Jeek-Jo-pua os ‘suodar Ap1ouenb ur 1qap uua g -3uo] Jo snjea Kivy oy
uodarjou op saredwo) Y- 9007 WodJ st wsunsn(pe 1o0f e “Y-0 Aueduros 1ad jgap wia 1 -Fuor Jo junowe futk1res pue jqap wia [ -8uo Jo anjea JjBf Usamiaq ouatag(q ([d]
[i] <1030 pue 0 > 41 1 ()
‘11> 1B4) pue o > Dl e [t} o enea amposae 2y (z)
o<[MpodD)
= [}
‘61-AH "ON 2]qe] 01 1# 1odedyiop, w pajtodar aie saolig
*8007//2 uo Sutpus 2ud Juiso)d s8ersre Aep Jurpen-g| € puT UONBULIOJU] J23YS doUr]eq £(0T ‘JoHENY pig Fuisn pajemofeo s amjonns ended 4D( YL
-pua pouad 1e Fuipus ssoud sFrioar Aep-G | PUR UORRWLIDN J23Yys 2duRjeq sansadsar Fwsn paje|usies LO0T 19U PI¢ WOy amonys feyde)
8007 "L0 Areniga jo se Fraquicorg
I$2]0N PUE $22IM0§

(s1/(1=1a1  %e8Tiv %Ly %60°0b %EL6E %LTSE %STLE %ER'EE oney 3njeA JNIBA - 1920
[s1/81=In}  %si0 %EI0 %01°0 %6070 %LO0 %900 %90°0 oney e IDEW - Annbyg paiojaid
sl/lpl=01  %LsTs %ITLS %1865 %8109 %99 ¥9 %69°79 %1199 oney an[eA 13jIe - Aimbg vownto)
SOLLVY ANTVA LANYVIN OL ALINOJ GNV 1930
T+ @1+ [pl=[s] 9588 696% 860°1$ 9€0°1$ FLI'1S s 901°t§
W14 40 ANTVA LINIYIN
fbl=[1] sovs vIps 0vb$ Tivs [ Pivs YLES 3G2(] JO n{BA 1IN
Tol+[d]=[b]  sops yIvs (11243 Tivs yIvS 1484 yLES 192 Ul -8uc JO anfeA IR
'$30N pue seomog 335 = [d] - [¢§ €8 SES £33 81s 81s 8 192 wld [ -8u0 Jo anfep Yoog o) wwaunsnipy
fwl+ [+ ul={o]  pLes £3€$ SOv$ 08¢$ 96£S i 96£S 95€$ 192 U9 -840 Jo anfeA joog
[} 09T S0€S 08€$ ores S6ES 95£S 95ES 192q w23 -Suo]
"SAION pue s20mog 938 = [w] 68 8L 0% 0$ 0% 0$ 0$ 193 Wid1-BOYS pAsnipy
Il w18 8ITS L8 ILS LOZS 1128 P6CS (1921 w2 [ -10yS) 2jqeded saIoN
(0-0D-Tul=[1  (689) (8L8) 0018 66% 67$ ¥€$ 01§ fende) Juntiom 19N
N s 0% 943 oS 0% ors$ 0% 192( uUS}-8u0] JO UOIIO] UALIND
[l Legs 99¢€$ €978 99¢% 343 7423 7658 SOUIIGRI] Jd1m)y
[w]  cees 83C$ 83 yTrs 09¥$ L9VS 7958 1988 JUDLNY
1930 40 TNTVA LDIEVIN
bi=38 1% 1$ 13 s 1$ s s Ainbg pariagaid Jo aujep 1R
ulos 1$ 1$ IS 1$ 1$ 1$ Kunbg panajalg Jo anfeA Joog
ALINDY qANNIIAEd 40 ANTVA LIAVIN
Tel/lpl=[1 s SY1 581 oLl 681 €91 991 Aimbg uownuo? Jo anfeA 3oog 011341
PPIx[al=[p]  o0sts £55% £59% $79% 6SLS L69S 1€L8 Aynbg uowwo)) jo anfeA 19NIEN
[o}  8Lecs 6687 0€'1E$ SY'67$ ¥$'SES 0T'TES 65°£€$ UouRNO)) - dreyS 4ad 3dLg
[a] 61 61 |14 1c 4 A T uounuoy) - (suopuu ur) Surpuelsing sareys
[?}  98ts 667$ 96€8 L9¢$ £0vS 8T¥S ov¥s Ambg 513p[0Y3IEYS UOURLO)) ANEA FOOF

ALINOE NOWIWOD A0 ANTVA LUV

S3I0N {007 ‘PUd 78X €007 PUAI®dX 00T PUAJPOA  S00C PUdJBOA 9007 PUA JEdX  LOOZ PMENQ PIf dmyduag
rended 40

(ANS)
suj dnoin) apajorT :( [Pued
ajdweg DT seD 9y Jo anje IR
91-Af "ON 31qeL




‘PRSI Pastt §1 BIep 9007 T8A4-30-pua os ‘suodar Apapenb W 1qep wisj -Buo] jo angea ey oyl
yodaz jou op saueduro)) “)-0| 9007 ol st usunsnipe 105 e -0} Auedwos Jad 3qop uLa [ -Suog Jo junoure FuikLres pue 1gop wua ] -Suof jo anfea 1ey uaamlag 9ouaIagl( :[d]
I <illpue o> (413 [11 ()
‘[1} > 1D4)) pue ¢ > P11 3] Jo enjea 2injosqe 2y (7)
0<Plon)
= jur}
‘61-A9 "ON 2[ge] 0} [# Tadedyiop w1 pajtodal afe 52014
*8007/L/7 1o Swpus 2oud Suwisojo sferane Kep Juipeli-¢ | v pue UOLRILIOJUIJ92YS 20uR[eq 0T ‘Toend) pi¢ Suisn pajeinofes s axgoruis [eded 00 UL
‘pua porrad 1e Surpus saoud 2810k ARP- | PUR UOHRLLLIOJU J02YS 3dUr|eq 2A10dsas Fuisn pareInofed £0T “IPUend pi¢ woxy axyonns jende))
800C ‘L0 Arenigag Jo se Sraquioolg
:S3ION PUE $22IM0S

Is]/ [l =[a]  %gg1g %SSHT %8P T %10'Z7T %89°61 %087 %TTET oney AMeA JEN - 1930
1si7[81=[nl  %z00 - - - - - - oury M[RA 1N - Alinbg pavjaig
TsI7ipl=D1 %189 %Sy SL %TSLL %66'LL %TE 08 %08 LL %8L 9L oney IM[EA TEN - Ainbg uowwo))
SOLLVY AN'TVA LIMUVIW O ALINOE ANV LEId
[+ B+ pl=[s]  08Z1s 68¢°1$ ¥SS'1S$ LSS 18 RIL'1S 1€L°18 90L'T$
WAL A0 ANTYA LIEVIN
oY=[1  Lovs 17€$ 6v€S £ves 8£€S 06£S 96£8 193] JO n[EA 14BN
[ol+{dl=[b]  Lovs 1pes (233 £PES €S 06€S 96£S 199Q Wi E-Bu0 JO AMEA IR
"SAJON PUR SAUNOS 2§ = T& 01 m mm wm Nw Nm Nm Nm 193 E‘_o.—.»m:O\H JoaneA joog 01 Euﬁhmz_.ﬁzx
Tw]+ [0+ [ul={o]  86¢S (4323 [22%) €8 9£¢S 88€S P6ES 192 Wia-8u07] §0 anjeA Hoog
[u]  1sgs 8573 91¢% LIES TEES £8€S 65€8 190Q W] -Buoy
'S210N pue s20mmog 235 = [w] 0§ 1L$ 0% 078 08 0% 0% 1991 W] MOy passnipy
i o9 981§ 09¢$ yLIS 1828 95Ts 6823 (192t -10yS) sjqeied so10N
A3-1D-lul=01  szs (1L$) 978 (0t$) s 1018 ££18 [ende)y Buptiop 19N
[ zs 43 LT4Y £ 7$ s 333 193 w2 [ -3uoy Jo uoiyog wauny
il 9ers ¥25$ 8898 L60'TS L68S £0LS 6£83 SOWIIGEr] LMY
Wl peps 11923 989% £LOTS 9968 008S LE6S 1385V JUALINY
14940 40 FN'TVA LTXAVIN
Bl=B1 o8 0$ 0% 08 08 0% 0$ Aynbg poirapaid 30 anjEA 1DHEN
13 os 0% 0$ 0$ 0$ 08 08 Aynby parjoid Jo anjeA yooy
ALINOT aAHAATId A0 ANTVA LINAVIA
Tl/lpl=0 1pT 05T LST LLT [ 80°C 961 Aynbg uowrwio)) 30 202 A Joog 01 13%IeN
Iolxigl={p] €88 8018 $0T'1$ PITTS 08€°1$ we'ls 01E'1$ Aynbg uounuoy) jo snjeA 18Iey
[} ovess 058§ ers LOEPS P6°67% 9¢'8b$ 96'91$ uounuoy) - areys sad 20t1g
[a 1z LT 14 8T 14 8¢ 8 UOWNIOY) - (SUOTIW UT) BUIpURISING $3IRYS
[e1  19¢8 6148 89+$ {23 7098 $59S 6998 Aunbg s, 1ap[Oyaleyg UOURUOY) ‘AN[EA Y0Og

ALINOA NOWINOD 4O INTVA LINIVIN

SIIGN  T00Z ‘PUZ 82A €007 PUTl 83X $00T PUdBdA  SO0T PUAIEAX  900T PUH IE3A  LDOT oMen( pi¢ 2umonng
TendeD 10d

(NAS)

d107) seomosay Aasiaf MoN F [eued
apdureg DT 8O 24 JO AN[RA IR
91-Ad ON<2IqEL




“peaISul PASTL §1 eIRP 9OOT Svak-J0-pus os ‘spodar Ajz2uenb ur 1gap uua-Juo Jo anea ney oyp
yodal 1ou op sawedio) “N-01 9007 Wouy st juaunse{pe 103 vleq M- Auedwoo tad 1qep una ] -Suo] Jo unowe Suiires pue 1qap w3 -3uo Jo oN[RA JB} UIIMIAG 20U [d]
1) <10l pue 0> il 3 1] :(€)
Ti1 > 1[4} pue o > Bi] 31 [34] Jo enfea amjosqe 3y :(7)
o<Plpodn
= [ur]
‘61-A€ ON 3[qe] 0] [ 1adedyiopm Ui pattodar ale 53011
'8007/L/¢ uo Sutpus soud Swsopo sfessae Kep FuIpen~¢| € pue UONBWIOJUT 133Ys 2dUL[Rq £(07 “1oWen)) pig Suwisn payenopes st amyonns [ende)) JO YL
-pua pouad je Smpua saoud a§esdar Arp-G pue UOLEWLIOJUT 103y dour[eq aandadsar Suisn pajemoes £0Qg ‘SaMENY pif WOl dmonns [eide)
8007 L0 Aterugag Jo se S1squioojg
'S310N PUE SINOS

Is1/d=[A]  weroy %Ly %8T 6€ %8S LE %b1ve %06'+E %66€€ ouey anjeA I - 193(0
s17[8]=[r] %890 - - - - - - oney anfeA 1R - Ainby pausjaig
Ts1/Ipl=01 %689 %88°LS %TL09 %Th'T9 %98'$9 %01°59 %1099 oney AN[eA 1IN - Ambyg vouruo)
SOILVYH ANTVA LEMIAVIA OL ALINDA ANV LIEA
[+ 8l +[pl=1s] - 21§ 1L£18 P8P 1§ ws'is 8vL 1S LLS'TS LT61S
, AR 40 ATVA LAV
[bl=[1] 81¢§ 8L5% £85$ 6LSS L65S $59% $598 1921 JO IMN[EA 10NN
[o]+[d}=[b]  gis§ 8L5$ £865 6LSS L6SS $$98 $598 192Q W2} -Fu0] JO SNjRA IR
"S910N pue seamog aeg = [d]  gg§ 798 69% 0sS 6% 6v% 6v$ 13(] uLa | -Bu0T JO anjeA N0og 01 JuAUASTIPY
fwds [+ [w)={0] 9935 19 $15$ 0£5$ 8SS 9093 909$ 3¢5 uus]-8u0] Jo aneA Joog
W] opps 005$ 84S 4453 L15§ 7158 Tiss 193 uua] -Buoy
"SIJON puE $201m0g 205 = [wr] 0§ Sis <18 0 i$ 68% 683 192Q Wi -H0g§ parsnlpy
[ o8 $8S £01$ L2118 0018 Tis A (192Q w1 -10yS) ajqeAed Se10N
, A-0D-l=H] 3% (51$) (S1%) 33 (1s) (68%) (68%) fende) Suniiop 1ON
0 oz 0% 9 83 0€8 93 53 1ga(q U3} -3U0] JO UOII0g WAL
[ sozs $178 L9T$ LTS 678 6675 6678 SAUIIqRI] JuALInD
[l g61s 00TS LECS [Z4%3 60£S 5028 50T$ 19SSy UMY
LE3d 40 AN'TVA LIXEVIN
[l=031 s 08 0% 0$ 0§ 0$ 0$ Aunbg pawiajaid Jo anfeA 19
B 33 08 0% 0$ 0% 08 0% Ambyg pandjaig Jo anjep yoog
ALINOA qIAYFITAL 40 HATVA LIV
fel/pl=02]  ¥1 LS1 651 $9'1 761 60T Le Ajmbg uounuory Jo anjeA J0og 01 191e
PIx[a}={p] 693 Y6LS 106% 796% 15118 wes s Aynbg uounwo?) Jo anjea 131
bl ries $S0€$ 9€°EES 68'4€S TS L6'SPS 98°LFS UOUINOY) - ey Jad 30ug
[l 9z 9¢ LT 87 LT Lz LT uounue) - (SUOLIRU uf) UIPUeRISING Sareys
[e]  z8vS 905$ 6958 LRSS 009 $86S $85% Aynbg s,jopjotareys uowwo)) ‘anfeA Joog

ALINOE NOWINOD 40 INTVA LINAVIN

$SON  700T PUAJBOA  £00T PUH IE9A  pOOT PUHIBIA  SOOT PUIIBdk  900C PUHJIE2X  LOOT 1UENQ pig QMIONNS
Tended 40

(ANS)
| 0)) SeD) jRInIEN JISOMYLION] 1 [Sued
| ardweg DT sBO 8y} JO AM[BA IR
91-A€ 'ON 9[9BL




"PRRISUI Pasn ST BJRP GOOT Jeak-Jo-pua os ‘spodal Ajavivnb w 1gap wis 1-Fuo jo angea 577
y10da1 jou op saredwoy -0 90OT WOy S1 3uaunsnipe 10§ ereq “N-0] Auedwos 1od jqap wie 1 -fuo] jo unowe Jurdires pue 1qap wud 1 -Buo] Jo anjea Jrej usIMieq 20U ([d]
3 <0 puee 0> Dila ] ()
‘11 > 1D4)) pue o > [31 ¢ D] yo snyes smjosqe sy :(7)
o<Blno(n)
= [w]
‘61-Ag "ON 2]qe] 01 [# Jededyropm Ul partodal axe seoug
*8007/L/T uo Buspus 2oud Suiso}o 28esoae Aep Suipen-G| © PUE KOIRULIOZUI JA3Ys 20ueleq /0T “Jouend) pi¢ Bulsn pajemoes st asmongs jende)) JOA 4L
“pua pourad 1e Surpus saoud 33r10a” A2P-G | PUE UOIEULIOJUL J23Ys 3ourfeq 9ARadsas Bulsn patejnofes £00T “Jouend pi¢ woy amyonys [epde)
8007 ‘LD Atenigad jo se Sroquoolg
1S3JON pUE $32IM0S

]/l =[r]  %s0¢e %T16E %t 10€ %LO'6T %P8 0€ %69 ¢ %98'TE oney AnjeA 19IeA - 1990
s}/ [8l=[n] - - - - - - - oney Inje IR - &inby pausjalg
is1/[P)=0)  %z699 %88°09 %98°69 %E6 0L %91°69 %IEL9 %¥1°LY oney AM[eA IR - Annby uownio))
SOLLVY 3TVA LD VIN OL ALINOA ANV 183d
T+ B+ pl=[s]  z8L1$ SSETS TL5T8 76578 £96°C$ S6LTS 08L'C$
AN 40 ANTVA LIXEVIN
bi=[1] 06SS 126% SLLS €SS +16S y16% $16$ 192(1 JO An[eA 1931
fol+[d}=1{b] 06§ 126% SLLS [XYA 716S vI6$ r16$ 192 w131 -3u0] 10 AnfeA IR
“S3ION pue saamog 995 = fd] 18§ 953 SIS €68 63% 68% 68% 192 w2 -3u0] jo enfeA Joog o) JuAWSAPY
T+ [+ {u]l=[0]  60sS 9.8 099% 099% 58S (5413 5788 199 UL2 [ -8U0T JO AM[EA Y0Og
fu]  eops 09%$ 099% ST9$ $78S $788 5788 1q2q nua-Buoy
'SOJON pue saomog aag = [w] 0§ 7Iv$ 0$ 0$ 08 0% 0% 193 WA -H0yg pasnipy
I s 995 0118 6518 0L1S 961§ 9613 (1930 w2 1-104S) a]qeded s210N
A1-1D-l=B1  81s b1v$) 4% s 9L$ s 11$ Jeyde)) Sunyom 12N
s [43 0% SES 0$ 0$ 0% 193 UUS]-SU0T JO UORIOF JuALN)
[ sozs 0bLS 9€€s 675% 00rS STHS STYS sauIgery waLny
[l 9Lis £7¢8 16€$ S0 9LYS SEvS SEPS §19SSY U2
| 14930 40 ANTVA LIV
B1=181 o8 0% 0§ 0$ 0% 0% 0% Aunbg panajaid Jo anjep 1N
bl os 0$ 0$ 0% 0$ 0$ 0$ Aumby panajaid Jo anjeA sjoog
ALINOE ANMAATEd 40 INTVA LIDRIVIN
fel/lpl=[] 7ot 87T 01'¢ 807 [ (253 €1 Aimbg uowwo) Jo onfeA Yoog 0f RN
[oIx(a}=[p]  c61'1$ PEP 1S L6L'TS 8¢8°1$ 6¥0°TS 1881 L98'TS Aymbg wounwo) Jo anjeA JRNIRN
[P o818 0£71T$ $5€T8 L6ETS LYLTS SESTS S1'ST$ WOuRuo)) - areyg 1ad 3dig
lal 99 L9 LL LL SL bL pL UOLRIOD) - (SHOYITW ut) FulpueIsINQ SILYS
2] 06s$ 0£9% c58% +88% €888 8.85 8.8% Aymb{ s lepjoyaIeys uOWWo) NjeA Joog

ALINOA NOWINOD 40 INTVA LIDDVIA

SOI0N  Z0OZ ‘PUALJBdA €007 ‘PUd 18X p00T PUHIB8L 00T PUFIBAL 9007 PUH 1edk L0 “JoWeng pi¢ 2Imonng
[ende) 400

(ANS)
0)) seo) [eInJEN Juouspald ) [dued
ajdweg DT sen 2yl JO e A IR
91-AH ON?Iq®L




“peaIsul Pasn st vIwp 9OHT eak-jo-pu3 os *spodar K3aenb u 1qap wis ] -8uo jo anfea 17 Ay
uodar jou op sapuedwo) “M-0f 9007 woxy st juaunsnipe 10§ ele “Y-01 Auedwoo sad yqop wa ] -Suoy Jo Junowre Furkires pue 1qap uws I -8u0 O SN[RA J1R) USIMIAG UL :[d]
11} <1l pue o> [a3 1 L1 :()
‘1] > 11l pue 0 > (4] 1 [4] 3o sntea simposqe 3y 1 :(7)
o<Dilso:n)
= [w]
‘61-Ag "ON 2[qe] 01 1# Jodedyiop ur payodar are saoug
'8007/L/Z uo Jupua ao1d Fuwisopo afeisae Aep Suipes)-g| B pue UONRULIOJU] J29Ys AduUelRq L0 ‘JoMEn) pIg Juisn pareinojed st amonys fende) 400 1
-pua porsad 12 Surpus saoud a8e10ar ABP-¢ ] PUE UOHEWLIOJUI J23Ys durfeq saioadsas Sursn pajenores £t “Iakend pig woy sxmonis ende)
8007 ‘L0 Arenigaj o se S1aquioojg
IS310N PUE S3IINOS

I8/ =12 %p1is %6 8 Y%6L TE %1€0¢ %T9°0¢ %8087 %8Y'LT ouEy AM[eA JIEN - 193
s1/(81=In]  %ize %6170 %91°0 - - - - oney anep 1N - Kinby pauagalg
Is1/0pI=01  %s98% %L8 09 %S0'L9 %69 69 %8E 69 %T61L %TS'TL oy aN[eA IR - Aunbg uowwo)
SOLLVYA ANTVA LAMUVIN O1 ALINOE ANV LEAq
| 1+ 81+ [pl=[s]  ¢z8s 0.8$ 890°1$ 1vZ'1$ POV 1§ SIP1$ 9py'1$
W14 10 ANTVA LIDEVIA
ol=01  jTrs 6£€S 0SES 9LES 0EvS L6ES L6ES 193] JO 2nJEA 14N
| fo]+[d)={b]  1zp8 6£€S 0S€$ 9LES 0EvS L6£S L6ES 199 W2 ] -BU0T JO WEA IR
"SAION pue 530105 2§ = [d] 9§ 54 918 €IS 178 K43 1§43 19o(] WL [ -3u07] Jo 2nfeA Joog 03 wawnsnipy
Tw]+ [0+ [ul=[o] 85§ 12823 vees £9¢$ 60F$ LLES LLES 192Q w2} -3u0] Jo anjeA joog
W] pizs 60€8 67€8 61€S 85€S 8S€S 85€S 192Q aua ] -Buoy
'$3JON pue s20Imog 398 = [w] 63 0% 03 s 67% 61% 61$ 193 w3} -1oyg pasnlpy
il 1918 €118 268 Ly1§ S618 WIS 91§ (192Q wro1-poys) 2jqeied soj0N
A-ID-wl=D)  (c69) £$ ¥$ (zy$) (6%%) (61%) (618) jended Funpom 13N
n s 33 193 43 4 08 0% 192 uua | -Suo] Jo uoitod JaLny
[l 9res 897 $828 90v$ TS $7€S 8TES Saul[Iqer] wauny
[wl w©i1zs 99C$ ¥8¢3 79¢8 TLES 60€£S 60£8 §1358Y Jua1Im)
L9Ad 40 AXTVA LENVIN
=03 g [ 53 0% 0% 0% 0% Aymby panajaid Jo anjeA 11BN
Bl [43 43 08 0% 0% 0$ Aunby panjaid Jo aMeA joog
ALINOA AINNAATRd 40 ANTVA LIAVIA
fel/fpl=[] 891 8L 60'C 0T¢ (T4 33 we Aymnbg vounuo?) Jo MEA Joog 01 1B
pIxal=[p}  o0vs 675$ 91L$ $98$ 7L6S L10°1$ 850'1$ Aynbg uowwio) Jo anfeA 14N ’
P} ovors 10028 6L°ST$ yR67$ 17¢€8 PrHES 6v'5€8 wourno)) - reys 42d 3dLd
fal vz 9T .14 6T 6T 0€ 0 HOWIOY) - (Suotjnu ur) Suipuelsing saieys
e} gezs 867$ 3433 ¥6£$ £5$ 4323 TLYS Aymbg s 1ep[oyaley§ UOWWO)) AN[EA Joog

ALINOA NOWIWOO 40 AATVA LIXNIVIN

SSION 7007 ‘PUdJ®OA €007 PUA 89X 00T PUdIBOA  S0OT PUH JBaA  900C PUH JedA  L0OT 1oHERQ PIf 2amonug
ude) 40

(WNS)

suj satnsnpuy A3siaf yuos H [pued
apdweg DT SBD 243 JO anfe 1ONIRIN
91-Ad 'ON3[GRL




‘prajsul pasn st eiep 90¢ weA-Jo-pus os ‘spodas Apzaprenb w 1qap w1 -Suo jo onpea vy ot
uodoar jou op satuedwo) “M-0} 9007 Woiy st jusunsnlpe 10§ ereq -0 Aurdwoo 1ad 1gap wua [ -Fuory Jo Junowre Fulkiies pue Jqap Wi 1 -Juo] Jo anfea Nej usamiaq adualaglq :[d]
[} < i) pue o> Dl ge il <€)
{1} > 1] pue 0 > D) 4t {3 3o anfea anposqe 3y (7)
o<Mrodn
= [w]
‘61-A8 ON flqe] 01 |# adedyiop w payrodal are saong
“800¢/L/T uo Burpus 2oud Jurso[d aSeraae Aep Furpes-G | € PUE UOHBULIONUL 12345 3dUe[eq £00T “leuend) pIg Suisn pajernofes s1 amgonys fende) 400 4L
‘pua pousad je Supua s30ud 28e19Ar A2pP-G | PUR ROIRULIOJUT Jo2YS 30URlRq 2andadsas Suisn pajejnojes L00T ‘Puen) pi¢ woy anuonys jeyde)
8007 ‘L0 Arerugay Jo se Sraquoorg
1S3ION PUB $30INOS

[t/ =181 %ezeo %1019 %2019 %E9°6S %LT8Y %I18ES YobS S oney anfeA IR - 1990
[s]/8)=(n] - - - - - - - oney anfep I - Ainby pausjalg
[y Ipl=D1  %LLee %66'SE %86'8€ %LE O %EL'TS %619y %9t St oney an[eA ey - Anby uouro)
SOLLVYE ANTVA 1A VIN OL ALINOA ANV L43d
[+ Bl+{pl={s] ov0cs 15128 90t7§ $09°7$ 960'c$ $89°78 059°C$
WA 40 ANTVA LIDEVIA
bl=[1] 69718 LLE'TS 8911 £55°1$ Y6 1S SHP1S SHP 1S 199(] JO an[RA IR
fol+{d]=[b] 69’18 LLETS 89518 £5518 [ty SPHIS SH'IS 199Q W2 [-BU0T JO M[RA RN
'SAJON pue saomog 238 = [df  99¢ 9718 12953 Sp1s 08% 08% 08$ 199(] uua [ -8u0 JO anfeA Yooy 01 jusunsnipy
Twl+ [0 +[ul=[0]  p0T'1$ 0ST'1$ FIE1$ 80%1$ PIvI$ ST S9EtS 192 w3 -3u0 J0 anjeA dyoog
[ul  zot‘1s 1218 £92°18 STE'IS 98¢°1$ 87¢'13 8TE'1$ 192 wua)-Suo]
"SAJON PUE S20IM0§ 33§ = W] ¢h§ £78 1zs 0$ 0$ 0% 0$ 193(1 WL -MOYS pAAsnIpY
1 gss 433 001% 1243 0$ 0$ 0% (192Qq UL L-H0YS) dqeAed S910N
A3-1D-[wl=Q]  (ep$) (£2$) (1zs) [£3 ££8 Ly (1L9) {mnde) Suppop 19N
7 68 98 0£s €8S 8T$ LES LES 1g3(] LA [ -BU0 JO HONIO  JuaLINy)
Il cies 01¢€$ £89§ 129% 96$ 6655 66£S SonIIqer] Juam)
[l z9ts 1823 4543 £75$ 0S8 65 (4543 §195SY JuaLm))
1934 40 ANTVA LDAVIN
=081 o8 0% 03 08 [ 0% 03 Aynb3 panojard Jo aneA 1R
b o8 0% 0% 0% 0% 0$ 08 Aynbg panijard jo smeA Joog
ALINOA ATMAFATAL 40 TN TVA LDAVIN
Telslpl=[l 6Tt €71 €ET o'l 8L1 [ 81 Aymbg uowwos Jo n[EA Joog 01 1N .
[pIx[al=1p]  o0LL8 vLLS 8€6$ 750'1% 10918 vl SOT18 Aynbg uounuo) Jo anjeA 141N
Pl precs 19°7T$ 6v'5T$ $L'9T$ ££°8€$ S1'67§ 1£°8T$ uownmoy) - drey§ 19d 201ig
{ql [x% e 1€ 6¢ w [Xe & uounuoy) - (suow w) Fulpueising sareys
el 9658 0£9% 90L8 15.8 1065 wes 4733 Amby sJapjoyaIRyS UOWWOY) ‘enfeA oog

ALINOA NOWINOD 40 HNIVA LINUVIN

SSION  ¢00T ‘PUZ POA £00Z 'PUH JBOX  p00T PUTIPAA COOT PUA IBIA  900T PUH JESA  [L0OZ JAMLEND pIf 21mudnug
rended 430

(ANAS)
dioyy ser) Jsomipnos ;] jeued
ajdwes D1 SeD aY3 JO an[eA J9NIRA
91-AH ON J[qeL




“pealsul pas s1 ziep 9007 Jeak-Jo-pus os ‘spodar Ajranrenb w1 1q9p uis [ -Fuo] Jo snjea ney ayp
uodariou op samedwor) “Y-0| 9007 woy st uawsnipe 10§ vreq N-01 Auedwos 1od 1qap wa} -§uo] Jo Junowe ukireo pue 1qap UL | -FU0T JO AN[EA JEY UdAMIIG douatagi :[d]
T <D pue 0> Dyl 3 [1] ()
‘(11> 10341 pue p > D131 D] g0 anea amjosqe sy :(7)
0<Dipo)
= [w]
‘61-A€ 'ON 3jqe] 0 | Jadedyrom w paurodal are seotrg
'800¢/L/Z uo Burpus 20ud Jwisopd 28ersae Kep uipen-g| e pue uonrwLIOU] 123Yys adurleq LT ‘toMend) pig Suisn pajejnoled s1 smonns [endey 150 YL
‘pu2 potiad 2 Suipua sooud sFeroar Arp-G pue nouRULIOUI J20Us 20ureq aandadsas Buisn pajgnojed L00T Puen pi¢ woy amjonys jejde)
8007 ‘L0 Areniga jo se S1aquioolg
IS3I0N] puE $33MOG

Ishrlal= (Al %Lres %58 PE %SSIE %96'0¢ %85 8T %YT'8T %SL'8T oney IM[BA 1NIEN - 1990
Is1/B1=(nl  %py( %el %91 %6T 1 %ET'1 %TT1 %ET'1 onwy anfeA 1Ry - linbyg pauagerg
s/ lpl=D1  %ov68 %18°€9 %61°L9 %SLLY %61°0L %S 0L %0 0L oney am[eA 1R - Aunbg uoumo))
SOLLVY A1TVA 1@ VIA OL ALINOA ANV 193d
T+ Bl +Ipl=[s]  096'1$ 801°C$ 1+T°C$ 981°T§ 68C°T$ R1€'CS $8T°TS
N1 40 ANTVA LENUVIA
bi=[] 89§ SELS LOLY £L9% $595 $598 L$9S 199(1 JO dnfeA 1N
Tol+[di=[b]  g9L§ SELS LOLS LL9S #$95 $598 L§9S 192 W31 -Fu0] JO anjep Jare
'SIION pue ss0mog e = [d]  gg§ 98§ 95§ s LIS LI$ LIS 1g3(1 wwa -uo Jo enjep Yoog o1 usunsnipy
wl+ [+ u]l=fc] oiLS 6493 1593 yE98 L£98 8£9$ 0t9$ 193Q wd -8u0 Jo anjep soog
[ul 8995 LE9S 0658 $85$ 9L5S 919§ $65$ 19Q Wi [-Buo]
'S3JON pue s23m0g 298 = [w] 0§ 08§ 0$ 08 0$ 0% 08 193 Ui} -10yS pasnlpy
i} 168 L91§ 968 s LLIS ¥818 10£8 (92q W1 -10YS) 2|qehe s210N
-0D-l=D1  ovs 43 18§ 0zT1$ 793 8% LT$ fende)) Suntiop 19N
M s [4H3 198 05S 198 178 9v$ 192 Uua 1 -Bu0] Jo uolod Juatmy
, [l sees 98€% £1p$ [ak23 1958 LSSS 9168 SAUINIQEr] JUaLIND
[ul  1pgs 60v% 434 185$ 7958 pLSS 168 1988y JudLND
1434 40 ATVA LAAVIN
‘B1=[3] 3§ 87$ 8S 8¢S 87$ 87% 87§ Aimbg pawapaid jo anpep 19N
[E1 R 14 878 87$ 87S 878 87§ 878 Aunbg paizjaid jo anjep yoog
ALINOH AIAATATEL 40 TNTVA LDEVIA
felripl=01 Tsw ¥9'l 9L1 991 [ 91 851 Aymbg vounuog) Jo snfrA yeog OF IMIEN )
Pixlal={p]  poi‘ts SYETS 905°1§ 18'1$ LO9'TS SE9°18 665'1$ Aynbg uounuoy) jo anfeA JeNIeN
Pl geecs 69°LT$ S6'0ES 15°0¢% 88T 91°¢ES SETES wounuo)) - areyg 1ad ad1g
[a]  6v 6% 6% 132 6 32 6% uounuoy) - (SOt ur) Surpuesing sareys
21 99Ls 818$ €988 $63% 7768 1868 £10°1$ Aunby s,19pjoyaley§ Uounue) ‘anfeA Yoog

ALINOH NOIWINOD 40 HITVA LIAVIA

SION  700T ‘PUgIB2A  £00T PUGIBIA  p0OT PUA Iedf  SOOT PUIBIA  900T PUF JBAX  LOOZ JPHENQ Pif QIOTS
rende) 400

(NINS)
ouj s3UIp|OH TDM °f [Pued
apdureg DT SBO Y3 JO ANJRA JANIBIN
9I-Ad 'ON3IqBL




.m::u:SOu ,wo oms.moon— OA 0 %_uowxu dn ﬁﬁm jou Kewr 033 sSiyy ut moﬁ_m\/
‘L1-A€ "ON 3]qeL 03 £# Jodedyiom: 9] [¢}

"L1-A€ ON 3198 03 7# Jodedyrom:[c] (7]

“L1-Ag "ON 21qeL 03 [# Jodedyrom:[y] 1]

IS3JON ﬁﬁm mbu.som

LEO 00°0 €90 o 00°0 $9°0 aBelony
1£°0 100 L9°0 670 10°0 0L0 ouf s3uIp[OY TOM
850 - wo §S0 - SY'0 dio) sen) 1s9mynog
£e0 000 L90 LT0 - eL’0 ou] saLnsnpu] A3s13( [0S
o - 89°0 £E°0 - L90 0)) se [eImeN Juowpatd
8¢°0 00°0 290 ve0 - 99°0 00 seD) [RIEN JSIMYRION
€20 000 LLo €T0 - LL'O d10) s301m0say Aasiof MmN
0¥'0 000 09°0 ¥e0 000 99°0 ay1/ou dnoiny apajoe]
6C0 000 L0 LT0 - eL’0 U] 1091N
1240 - 950 vr'o - 950 diop AZsoug souny
6£°0 000 09°0 8€°0 - 790 SU] $20IN0S3Y 1OV
(9] [s] 52 53] | (1]
, oney oney onwy oney oney oney Auedwony
| anfeA - 192 anpep - Ambyg onjeA - Annbg anfeA - 192 anfep - Ayinbg anfep - Ainbg
pai1gjard UOUITIOT) paiejaid UOUIio))
armgonng [eyde] a8eroay Iedax-g amnjonng ende) 40d

Areurung armgonng ende)
apdweg NI sen
L1-AH ONIqeL




s/{szox LD+ ol +Is]+ b1+ [l + (sLox[¢h} :[38]
1] °f - v spoued '91-Ad ‘ON d1qel :[L] - [1]
IS9JON] pue $32IN0g

L90 650 ¥9°0 L9°0 89°0 0L0 L0 0L0 ouf SSWpPIOH TOM
o 8¢0 9¢°0 6€°0 0t'0 750 940 Sh0 dio) sep ysamiyinog
L9°0 6t°0 19°0 L9°0 0L°0 69°0 L0 €L°0 ouJ satysupuy A3sIo[ YINog
89°0 L9°0 190 0L°0 1L°0 69°0 L90 L9°0 0)) SeD) [eIyeN JUoWpatd
790 LSO 850 19°0 790 99°0 $9°0 99°0 0)) SeD [eImeN ISOMYHON
LLO 89°0 SL0 8170 8L°0 080 LLD LLO 10Dy 5901083y A3s15[ MIN
090 €50 LSO 09°0 09°0 $9°0 £9°0 99°0 2y 1 /ou] dnoip) speoe]
1.0 §9°0 69°0 1L°0 69°0 vL0 vL0 €070 ouj 1001\
96°0 50 S50 ¥9°0 0S°0 95°0 950 950 dio) A31ouy sowny
090 8%°0 LSO 850 090 ¥9°0 $9°0 790 U] $90IM0sY IOV
(3] (L] [9] [¢] [¥] [el [z] [1]

ERIAEIN 700T £00¢ ¥00T 500T 900C L00T aumonng Auedwo)

umo>:m duﬁmdmu Ugm _mu.amU LUD

oney aM[eA JNIRA - Ajnbyg uotawo)) 98eIdAY 3} JO uone[nole)
adweg D1 seD
L1-A€ "ON 9[qe] 01 [# 1odedyiopm




/{szox[LD + 9] + [s] + [¥v] + [l + (sLox[2D} 8]
[0} °f - v spoued (91-A9 "oN 21qeL :{£] - [1]
nmo“oz ﬁﬁm moohsom

100 10°0 100 10°0 10°0 100 10°0 100 ouf s3UIpIoY TOM
- - - - - - - - d1o) seny 1somInog
00°0 000 00°0 000 - - - - ouf sarsnpu Las1af YInog
- - - - - - - - 00) Sen [eInjeN JUOWpaly
000 10°0 - - - - - - 00) SeD) [RINjRN JSOMYMION
000 000 - - - - - - d1o0) se01mosoy Kos1of maN
000 000 000 00°0 00°0 000 00°0 000 ay1/ou dnoig pajoe]
000 000 - - - - - - ouj 109IN
- - - - - - - - di1o)) A310uq souny
000 800 - - - - - - JUT S90INOSAY 1OV
[s] (L] [9] [s] (v] €] (el (1]
agderoAy 200t £00T $00T $00¢ 900T L00T sImonng Auedwo)
TB3 A-6 ‘1apren() pig eided 4Da

oney anjeA 1IRIA - ANnby peiigjald 28rIdAY Y] Jo uoneMIR)
ardweg D7 seO
L1-A€ "ON 9[qe], 03 7# 1odedyiopm




s/{Gzox LD +[9]+ sl + v + [el+(sLox{zD} :I8]
[a} - v spoued '91-Ad oNQlqel (2] - [1]
ISAJON ﬁﬁm §30.M0S

1€°0 6€°0 SE0 Z€0 1€0 620 820 620 ouy s3UIp[oH TOM
8570 790 £9°0 19°0 09°0 890 ¥$°0 $5°0 dio) sen 1ssmyinog
£€°0 150 6€°0 €€0 0€0 1€°0 820 LT0 ou] satsnpuj £3s1af Yinog
Z€0 €60 6€°0 0£0 670 1€0 €€°0 €€0 0)) SeD) [eIJEN JUOWPAL]
8€°0 wo wo 6£°0 8€0 ¥€0 SE0 vE0 0D SeD) [BIMIEN ISOMYLON
€20 €0 ST0 A 0 020 €20 €20 d10D) $201n0SY A3sIof MAN
0v0 LY0 €70 0v'0 00 SE0 LEO ¥€0 sy /ou] dnoigy apajoe]
670 SE0 1€°0 6T°0 1£0 970 970 LT0 Ju] I09IN
¥r0 840 $H0 9¢°0 050 vt 0 vv0 7o dio) A31ouy sowyy
6£°0 ¥ 0 €0 wo 0r'0 9¢°0 S€0 8€°0 ouj $90MosIY IOV
[s] (2] [9] [¢] [+ (€] [zl [1]

o8rIoAY 18I A-C 7002 £002 ¥00¢ $00T 9007 L00T samonng Kuedwo)

aepenQ) prg  [ended 40Q

oney anfeA 9B - 199(] 38eIDAY 2Y) JO uoR[NIR)
ojdweg HAT seH
L1-AH 'ON 9]qe] 01 ¢ Todedyiopm




(1 + 2D 7 (As1+ [ x 11D o]

-G (el 7 [vD [s]

"L00T ‘87 19quade( Pue /00T ‘v1 1quIaa(] Pajep ‘UOHIPH snjd dUI] anjeA a1 10N :[p] - [€]
"800 ‘L0 ATerugay jo se raquioold ] - [1]

ISOI0N pue $90I10S

Y%b'€ %L1 STTs 01°C$ € %0'Y oup s3WIPIOH TOM

%C'S %L'S 0978 80°CS$ € %0°S dro) sep) jsemynog

%I1'L %L'6 06'C$ 00°C$ € %C9 ouJ satisnpu] A3s19f YInog

%8'¥ %S°C 091§ Sv'1% 14 %¥'S 0D sep) [elyeN juowpaid

%0°S %9°S 0£'€s $9'Cs S %6'% 0D seD [eIEN ISIMIPION

%SV %61 0b'es S1es % %l'S d10y) §901n083Y AasIaf MON

%0'¢ %S'T AN 1€ZS$ I %S'E ay1/ouf dnoln spajoe]

%9'¢ %6°0 06°CS 08°C$ 14 %Et ouf 1001IN

%1’ %6’ sees Y6 1% 9 %T'S d1op A31oug souny

%L'S %0 01°€s §9°C$ 4 %8S U $32IN0S3Y 1DV

(9] (s] [+] [el k4| (1]

12y YOI AUl :MWMWO rewnsy 710T dreu}sy  sajewnsg QMMMMMMH% fuedwon
an[eA pue Isgg pautquio) pozyenuuy 010CTIBA SdH  LOOTI®OA SdH 3O QUINN S99
aury onfep arewmsy Sroquoorq

Sa1EY YIMOIDN) PAJRIUNSH QUI] SN[BA PUB pajewun)syg S1oquioo]g pauIquio))
ardwres DT seO
81-Ad ON9JqeL




T-4p v+ Ish+ [s]+ D x([1}/ e} :I9]
1A v (el + DY :ls]

9] ‘81-A€ "ON 219eL :[¥]

1117 1) (€]

"61-Ad "ON dIqel 03 7# 1odedyiom (7]
"61-A€ "ON dIqeL 03 [# 1dedyrom :[1]
(SQJON vﬁm mwoaom

%6°L %80 %P€ %901 0% ST ouj sSUIP[OH TOM
%18 %e1 %S %9L°0 708 1£°8CS dio)) sen Jsomynos
%¥b 01 %L1 %l'L %9L°0 LT0$ 6¥°SES ou] satmsnpu] ASIa[ YNog
%16 %C'1 %8V %660 ST0% [ B4 0) sen) [eInjeN juowpald
%¥'8 %C1 %0'S %8L°0 8¢°0% 98°'LYS 0D seD) [e1eN ISoMYION
%1'8 %11 %St %580 0¥ 0$ 96°9%$ d10)) s301085Y A3sIaf MAN
%L 'L %L°0 %0t STl 8¢°0% 65°¢ES sy [ /ou] dnoin) opajoeTg
%58 %60 %9°¢ %91°1 LY 0% £0°0t$ U] JOOIN
%1701 %¢€°1 %1°S %91°1 €208 06'LTS diopy AS10ug sowry
%66 %¢'1 %T'S %0171 0% 6¢°LES Juj §30IM0SIY 1OV
(9] [s] [v] [€] (2] [1]
Annby ey ey YIMOID W] PISIA PUIpIAI( puaplal( 20114 H201§ Auedwo)
J0 1500 1D moin) Appopen()  -3uo0T Sury an[eA Aparengd) JU20IY ISON
PuB ISH{ pPauIquIo))

| (Apauen(y) poyeN 40 21duwis @y [oued
ordwres DT seH 2y Jo Kby Jo 150D 10
61-A€ "ON 2[qe]L,




"61-A€ ON 2[qE] 03 ¢y 1adedyiopm :[01]

(g xpuaddy 295) -o1e1 Imo13 [eryadiad 2y oq 03 powmsse S1 IAqWINU SIYL "L00T ‘01 1290100 paysiqnd sioteotpu] onwouody diy) ong :[6]
{9 /L6l - LD} - {21 :[8]

{9 Ml61-[eD} - T9]:[L]

{9 /6] - LD} - 151 :09]

{9 /(l6] - [eD} - ] -]

{9 /6] - LD} - [€] :I¥]

‘9] ‘'81-A€ ‘oN 21qel. :[¢]

‘61-Ad "ON 3[qe 0 g# Iadedyiop :[T]

‘61-AH "ON 2IqeL 01 1# Iadedyiop :[1]

| ISOJON PUE S32IN0S

| %6'8 %06t %Ly %ty %t %6't %L’ %b't €0$ SETes ouy s3UIP|oH TOM
, %18 %6V %6t %0°S %0°'S %l's %l'S %LS (441} 1€°8T$ dio) sen 1samynog
| %S'8 %6y %L'S %9'S %09 %9 %L'9 %l'L LT0$ 6¥°5¢$ ouy sarnsupuy A2sIaf Pnog
| %06 %6'Y %6t %6'Y %6y %%6't %8t %8t ST0% S1°6Z% 0 SeD) [eInjeN Juowpatd
%T8 %0V %6'Y %6t %0°S %0°S %0°S %0°S 8¢°08 98°LYS 0D D) [BIMEN ISOMYUION
| %¢E'8 %06V %8'v %8y YLV %9t %9t %St 07’08 96'9t% d10)) saomosay Aesiof moN
W %06 %6V %9y %ttt %0Y %9°¢ %'t %0t 8¢°08 65 €ES ay 1 /ou] dnoiry apajoe’]
%E'6 %6t %Ly %SV %l %0y %8¢t %9t LY 0% £0'0rs Juf J03IN
%86 %6y %6 %0°S %0'S %1°S %1°S %1'S £€°0% 06°LTS dio) A310ug sowy
%9'6 %6V %6t %0 %0°S %I'S %1'S %TS 1¥°0% 6¢°LES 3UJ §30MMOSIY IOV
fo1] (6] [s] A [9] [s] ¥ [€] [z] (1]
Aymbyg Ay L10T Ad 9102 Ad S10T Ad P10 Ad €107 Ad ey puspialg 0L 0015 Aueduro
301500 DA WMOID WIS] 9By YIMOID) ey IMOID 9By YIMOID 91RY YIMOID 218y YIMOoID) YImoin Wis[-Juo] Juassy IS0
-Buot 4ao auyy anju pue
3¢ pauiquio)

(a1ey [emiadiog 9y e 1580910, IMOID J(O wd 1-3uoT diy) anig Suis()) 1D 28e1S-NnA g [dued
ajdures DT seD oy Jo Ainbg o 150D IDA
61-Ad 'ON 9IqeL




*21032q skep Swipen usoyy Suipua pue go0T ‘L Alerugad Jo se Siaquoolg ur Ajqeieat seaud juaddl jsow ayr woy umers ioquioolg woy saoud Suisopo Apep oy are u2soyd s2oud ag L
'8007 ‘L0 A1enugay jo se froquoojg
153J0N PUE 530100

SETES 8TELS 9'Tes [AAA3) P1ees 9TTES 18°1¢% 177es S0°TES 6L71ES b A% £ETES 08°CES [AA%) 80°CES yTTes auf sUIPIOH TOM
1£°8C8 £T8C8 65°LTS STLTS ¥187$ LSLTS SLLTS L1°8TS 9¢°87% y1°87S £S8TS STHTS L86TS 6v'8T$ 05°82% SL'8TS dio]y se0) 3samynog
6b°SES $89¢S $179¢8 PO ¥ES 6¥'9¢$ £E°5eS 66vES 9t'SEs yeses 5542 £0°Ses 6L°SES 80°9€S 80°SES 66'7ES 9¢7ses ou] satnsupyy Assiaf ynog
sIses £6'ST8 91°6T8 1rses 679C8 wres 129443 [ 4AN £6'7CS TePes LO'STS [ 74 99°¢TS S0'STH Y6'vTS 91628 0D seD) [RRYEN JUowpaid
98'LYS Yy 678 67'8%$ (44123 83°67% 16°8¢$ 16°LF$ £1I88 0E'LyS PErS yeLYS SULYS LELYS £8°99$ 889§ YLy 00 SeD) [RIMEN ISPMYLION
96'9v$ 01°8t$ ¥9°9%$ (2892 81'LYS 98°SvS LYSHS 05°978 §2°72 69°SrS £8°9$ YTLYS 95°8¥$ 9TLYS yTers 80°6¥$ di07) so0Inosay Aas1af moN
65°EES iLges y6Tes 16°2€8 STHES 9TLES ¥9ees £9°¢Es Li'ees 88°TES LLEES ves 66'VES 10ves L1EES 85°€ES 9y 1/ouf dnoiny apajoey
£0°0VS 9T0rS 9T6ts 18°3¢8 £L0Y$ 87°6¢S 89'3¢$ yrets 1L6€8 $8°6LS ¥6'0v$ 91 [4%48) ¥8'0vS SL6€S iTees S 10N
06°LTS 9¢€°LT8 6’928 16'978 S8'LLS 95°LTS Ly'LLS 08°LT8 Te'878 ST8TS yL8T$ 96'87$ 16'8CS £E'88 £9LTS LTS dio)) A8s0ug souny
6€°LES £1°LES 69°9¢8 8¢'9¢8 69°LES 789¢S 88°9¢$ TULES (A% 86°9¢S S8'LES 9t'8Ls £0'6ES v8LES £9°LES 9L'9¢8 duf $92IN0SAY OV
aBeiany BO0T/LI/T 800T/81/1 800T/TT/1 800T/LT/1 800¢/vC/1 8007/8T/1 8007/87/1 800¢/6T/1 8007/0¢/1 800T/1¢/1 8007/1/C 800T/¥/T 8007/5/T 8007/9/C 800T/LIT Auedwo)

8007 ‘L ATenigs, 01 8007 ‘L] Alenue[ WOl Sadi1 J00)§ UOLIIDD)
gjdwes D1 seH
61-AH ON 2[qe[ 01 [# Jodedyiom




'800¢ ‘L0 Arenugay jo se S1oquioolg
IS9JON PUE 522IN0S

AN
o8
LT0%
YA
8¢°0%
0¥'0%
8E0S
LY'0%
£e0$
I+°08

su] SSUIPIOH TOM

dio)) sen) jsomynos

Ju[ SSLISNPU] A3SIf YINOS
07) SED) [BIMYEN JUOWP3td
0D SBD) [RINEN 1SIMYLION
d10D) $301M0s9Y Las1af MIN
ay ] /ou] dnoin) apajoe]

ouf J09IN

dxon A310u7 souny

JUf $30M0SAY TOV

PUapIAI(] JU203Y ISON

Auedwo)

SPUIPIAL(] PIed JU09Y ISON

ojdweg DT seDH
61-Ad "ON 9[qe], 0} 7# Jadedyiom




{0 (D) (areg moan femadiag 3 + ) - (39 APRITERD - HOO e
FZn) (g ymoIn fergadiag ay1 -+ [)) x {ewmsg (O L10T TBIA PUapIAl] 2q)}
3011 FI0IS O TE3 A St AIEMO[ED ©F PAST §T ALY YmoIn JJO uua} -3uoy ronedtpu] stwouodq dryy onjg Ay ¢
FI2qUOO[E WOF pAnwIqo puaptatp Apiaitenb ay 10] 3y 10J 61-AH ON AqRL 03 74 ladedyiop 20g T
“Fraquioolg wox paweiqo oud Yool Jurso[d 3TerIne 3y 20) 61-AH ON JGEL O 14 2dedyiop 395 [
‘800T ‘L0 Arenugag o se S1aquiooly wog 21T SPUIPIAL(] pue 3911 001§
"§ [3ud ‘6]-AF ON JIGEL [SIIBWNSH Ny YmoID [V
:SO10N PUE S30In0S

iy 000 006 000 000 000 000 oo 000 000 001 X (20D - 0D BHL)

%68 %18 %s'8 %06 %8 %E's %06 %E'6 %86 %96 Aunbg 0 1503

6’8 %18 %S'R %06 %T8 %8 %06 Y%t'6 %86 %96 gy [enuiuy -JOJ UL

%7 %0 %h'T %TT %0 %0'T %L %ET %b'T %ET iy Apauend s300 ey
€675 [AzY 0T°09% 081rS 09'6LS YLLLS 89°pSS £6°59% LS'9¥S A 2014 201§ 01 1BIA 1D 8102 ¥VEA
6+05 SE08 15708 or'os 09038 508 ™ JEANY 08 L903 Aewinisy pO PUIPIMG LIOT ¥V3AA
6¥0$ SE08 0608 6808 090§ 19°0s 7508 L9°0% €508 L90% sewney €0 puaptag LIOTAVIA
8108 $E°0$ 0508 6803 6508 0908 1$08 9908 w08 990§ ayewnsy 70 puaptalq L10T9V3A
8t°0% 0% 6+°08 8€°0% 8¢°08 0908 0508 $9°0% 1508 §9°08 aleumsy [ puapial(l L10TYVIA
LFoS 03 81'0% 8£°0% LS0% 6508 0508 908 1508 +9°08 ateumsg +0) PUPING 9107 AVIA
LY'0S £E°08 8508 LE0S LS°0% 85705 6408 ¥9'05 0508 £9°08 srewmsy £0) puapiaQ 910T ¥VAA
908 £E03 JAACY LEOS 9508 8508 6v°08 £9°08 0508 £9'08 Aewnsy 7O PUIpiAIg 9107 dVIA
908 £08 908 L8708 S<08 JASI 850§ wos 6408 908 sewnsy 10 PUApIAIG 9107 ¥VHA
[ 2410 s ot'0% 9£°08 5$°0% 9508 |08 908 8v°08 19'08 APWNST $0) PUIPLAIC S10T YvaA
St'0% wos P08 9¢€°08 +$708 9508 Lv'08 19°08 $t°0% 0908 apnsg £0) PUSPIAIC 10T 4vIA
¥0s 1€°0% v 0% 5E08 £5°08 S5°08 L¥'08 09°0% Ly08 0908 awewnsd 70 puapiald S10T9VIA
08 €08 P08 SE08 £5°0$ ¥$0% Ly'08 09°08 Ly0$ 6508 ateunsg 10 PUIPIALQ S1079vaA
oS 108 €08 +E08 508 +5°08 9708 65708 908 8508 Jrewnsy +0Q PUIPIAIQ 10T 9VEA
0% 0£0% wos vE0s w58 £5°08% 9708 6508 908 8508 apeunisz €0y pUSpIAIQ 10T AVIA
oS 0£°0$ o8 +U0% 1508 €508 SH08 85°05 St0% L50§ apeumsy 70 PUAPLAQ PI0TAVIA
708 670§ jiavy €808 0508 508 860§ 0% 95708 sppumsg 10 puaptaiq Y107 VIR
s 6703 iros LENS 0s°0$ 508 LS008 ¥v0$ §5°0$ ATeWNST +O PUSPING €107 ¥VIA
108 6708 or'0% (431} 6t'0% 1508 9508 €08 6708 arwnsg £O pupiig €107 AVHA
oS 8T 0% 61708 g 610§ 0508 9¢08 24013 508 aewsy 7O puIpiaig £10TdVEA
oS 8T 0% 6£°08 wos 8r'0$ 0508 $S°08 wos £5°08 atewnsg 1O PUIPMC £10T ¥VIA
0v'0s 8708 RE0$ 1€08 Lv0$ (AR €C08 wos £5°08 Sreums: $Q PUIPLIG T10T9vaA
0r'0S LT0% LEOS 1£°0% Lv'0% 6t°0% 7508 1708 w508 ayewnsg €0 puIpLAQ 10T ¥VAA
0¥'0% LTS LE0S 108 9%°0% 84708 P08 1§40 15708 apumsy O pusplaiq Z10TYV3A
6€°08 LT0% 9€0% 0£'08 9v'08 808 508 (44079 1608 Aeumsg 10 PUIPIAQ Z10T 4VHA
6£°0S 970§ SE°08 0£°0% £v'08 Ly'0S £6°08 0’08 05°08 aremnsy $O PUIpIAG 1102 ¥VAR
6£08 9708 SE0$ 6708 Y08 L+'08 £5°08 6£°08 0508 areunsg €0 puspImQ T10ZT ¥VHA
8808 908 beos 67708 vyos 908 wos 6808 6°0% aipLnsy 70 pusplalg 1102 9vVIA
8E0$ STO3 reas 6708 €908 9#'0$ 508 808 808 arewnsg 10 puapQ LIOT AVEA
RE0S sT08 08 8708 £Tos Y08 108 8£°08 8v°0% steumsy pO puapiaig 0107 4vaA
LE0S ST'0$ €08 8T0$ wos Sros IS08 LE0S Ly 0% Sreumsy £0) PUIPIAIQ 010T AVIA
JARIS yT'08 (43113 87708 wos j2403 05708 L£°0$ LY0S speumisg 70 PUapialg 0107 ¥VHA
LEOS $T08 o8 LT03 1708 1 0$ 05768 9£°08 9508 Fewnsy 10 puapIIg 0107 AVEA
9703 vT08 1¢°08 LT08 17°08 €05 6°05 9¢'0§ <v08 appwnsy $O PUIPLALCE 600 YVIA
9€'08 £7°08 0£°0% LT0$ 0408 £y0$ 61705 [y St0S srewnsg €0 PUPIAIQ 6002 4VIA
9£°08 £€T08 0£°08 LT0§ 0108 Tros 6+°08 £€08 08 Sjeumsy 70 puepialg 600T YVIA
SE0S £2°0% 6708 9708 6808 s 8508 SE£0§ 2Ny aewnsg 10 puapINg 6007 ¥VEA
$C0$ £T08 6708 97°08 6L°08 1408 8508 +E03 22013 syeunisy $O PuIplal(] 8007 AVIA
SE0§ TTos 8T0% 9708 8€°08 08 LY 08 08 €108 arewmsy €0 PUIPING 800T YVIA
SE0% zos 8708 ST0% RE0$ or0$ LY 0% £E08 wos aeumsyg 70 PUIPAIG 8007 YVHA
¥£08 T8 LT08 ST08 8£°08 008 LY'08 ££°08 wos RSy (O PUIpIALC] 800 VA
€08 faali}y L70% §T03 R¢08 ot 0% L¥0S ££°0% I¥08 PURPIAL(] WGy .

(sg'zes)  (1e'828) (61 s€s) (51°528} 08Lr8)  (96°91$) (£0'0vS) (06'LT8) {6£L£3) 3014 YoM WALR)

ouy s3urproyy dso)y Juf sarysnpug o)) seny ] dioy Juy ) 109N dioy 2U] SAVINOSTY Auedwo)y 1834

T0M SBD) 1SIMYINOS  A2SI3[ Inog RITJEN JUOWpPAl SBE) [BIUEN  S32IN0sTy dnoiry apape] Afrug sowly IOV

1SMIION  A3SIaf MIN

(aeyg yimoiry jrnjodiag Y3 5€ 15LOI0,] YIMorn do una I -Juo sojeatpy] snuouoeoy dryd) anig Bursn) Jn(q 9%wg - o
aqdureg D7 sen au jo Aunby jo 1503 40A
61-A€ ON S[qEL 01 £# 1dedyiom




[€] “L1-A8 ON 219eL :{8]

[9] ‘v 1suRg ‘€T-AfH "ON 2IqeL0) T# Jadudyiop :[/]

2] “L1-Ag oN 21ge, :[9]

[9] ‘€ 1ouRd ‘€7-A€ ON J[qe], 01 T 1odedsiop :[g]

1] ‘L1-Ad "ON 219eL. :[y]

{1 ‘v 1Pued ‘61-Ad ON 319zl :[¢]

(el - D x gl x (L] + (ol x [sD + (v} x e :[o1] "sBunel 1Gp 0 [enba paumsse olom s3unel panyaig [z}
“1a1R A\ URDLIAWY-BUOZIYY Aq papiaoid [e] "R007 ‘L0 Areruga jo se Sraquioold :[1]

'S310N PuE 530Imog

%l %98t reo %19 100 %19 90 %88 afesaAy
%L'9 %98t 60 %09 1 %09 0L0 %6'L \A4 Y * ou] SBUPIOH TOM
%6'S %9°8¢ 560 %€'9 - - S 41 Y%b'8 - qgag * d10)) 580 15aMYINOS
%9°8 %9°8¢ LTo %9 - - £L°0 %P 0l - d494g * ouj saLysupuy £as1af Yinos
%LL %9°8¢ €0 %19 - - L90 %16 - v * 0] sep jeleN juowpatg
%89 %9°8€ veo %0'9 - - 990 %v'8 - vy * 07 sey [RIEN ISIMYUON
Yl'L %9'8¢ £t70 %19 - - LLo %18 - v * 107 52010050y A2s19f MIN
%E'9 %9'8¢ Peo %19 00°0 %9 99°0 %Ll v A\ * ay 1 /oug dnoipy apajoey
nlL %9°8¢ Lza %09 - - £€L'0 %S'8 - Vv * U] I09IN
%t'L %9°8¢ j24] %t'9 - - 950 %101 - q4d4d * dio]) AB1oug sowry
Y%S'L %9 '8¢ 8¢0 %19 - - 290 %66 - v * du] $3MOSIY TOHV
lot] [6] {8l [l [9] [s) [¥] €] {e] (1]

fende) jo 1500 ey Xel oney 192 Jo ouRy AM[RA Aymbg onEy AM[BA Aymbg Funey Suney puog Auedwo)

Xe| -1YV [[BI2AQ  WodU] SIREA MeA BN 150D 4D Ioyiey or Aunbg  pauspand pediepy ol Ainbg  j0isod 40Q Ambg pangjord 2007 ‘19end) pig
UBOLIDUIY-BUOZITY  01192(] 40d pauyaid 10 101500 yowe)) I L00T “ouen) pig

(ApowrenQy) poys N 40Q aduns v [pued
spdures D sen ayy Jo [eude)) Jo 1500 [[eIdAQ
0T-A" 'ON F1q9BL




6] - Dy x (81 {21} + (L9 x {s] + ([} x [€D) :[01]

“JISTR A\ UROUAWY-RUOZINY Aq papiaoid [6]

Tel “L1-A€ ON 21qeL -

[9] *v [2ueq "€7-AQ "ON 1qEL0: T4 12dediiop
el *L1-Ag ON 29l -

{91 *g 1ourg ‘€7-Ad "ON 9]qeL 03 74 10drdiiiop
T1]‘L1-Ad "ON 2[qey :

{o1] g 1PuRd ‘61-A€ 'ON 2[qel -

,mwzbm\” 1q3p oy __v.:w.o qu_‘_mm& M mwncﬂu vobu.uuum ANH
"800 ‘L0 Areagay o se Srequioorq (1]

ISQION pue S23mog

8]
L]
9]
<]
¥l
€l

%L %9'8¢ ¥E0 %19 100 %19 $9°0 %6'8 3Ferany
%L %9°8€ 670 %09 100 %09 0L0 %6'8 vv * ouj s3wploH 1M
%8S %9'RE $S°0 %E'9 - - S¥'0 %1°8 adg * dio)y seD) 1saMiYInog
%L %9'8¢ LTO %E9 - - £L0 %S'8 g4 * U] S3LSNPU] AISIA[ YINOS
%EL %9'8¢ €€'0 %19 - - £L9°0 %0°6 v * 07) Sen) (RN JUowpalq
%99 %9'8¢ ¥E£0 %09 - - 99°0 %8 Vv N 0)) SeD) [RIMIEN 1SOMYLON
%L %9°8¢ £T0 %19 - - LLO %E'8 v * dioy) soomosay Aas1of maN
%TL %9'8¢ $E0 %19 00°0 %9 990 %06 v * ay1/ou] dnoiny apajoey
%8 L %9°8¢ Lo %09 - - £L0 %6 Vv . ou] 109N
%L %98 50 %E'9 - - 950 %86 gdd . diopy ABs0uy sourpy
%E L %9°8¢ 8€°0 %19 - - 790 %96 v * ouf SMOSNY 1OV
loi] [6] [8] (L] {1 [s] Iy] el {1

Tende) o 1500 ajey xe | onwy 192 Jo oney anjep Aimbg onry anjeA Aimbyg Suiyey puog Auedwo)

Xel ~124Y [[BI2AQ WodU] S 138 AN AM[EA 1NIRIN 150D 1404 JoqIeN O b_svm psugjald IR O %&ﬁ—um JoiseDd 304 1002 ,uoﬁm:O pig

UBILIAUTY-BUOZLIY

011920 4DA

paujald 4D 303500 uowwo)) 40q

(o1 1eyadiag oy se 1520104 YImoln) 4D uuag-Suo diy) anjg Suisn) 3D 28es-uny g jsued

aidwes 37 sen ays Jo [ende)) Jo 150)) [[RIPAQ
0T-Ad 'ON 3i98L




L7 9] x [s] +(p] - 1) x fel x [2]) - [13} <]

“I0JeA\ UROLIOUIY-RUOZITY AQ papiaosd :[z]

uoNIpg §007 Asenuef ‘proaay puog 1SN wory :[g]

“Jaje \\ UeOLISUIY-2UOZIIY Aq papiaoid :{s]

“I9JBA\ UBDLIAUTY-RU0ZIY Aq paproid ]

8007 ‘L0 Asenuqa ] Jo se 1oquoo]y WOl P[AIA "12]BAY URILIDWIY-BUOZIIY Aq papiaold se ‘Funes v ue uo paseq :[¢]
“I9Je A\ UBOLISWY-BUOZLIY Aq papiroi{ (7]

fo1] ‘g-v s1aued ‘07-A€ oN 2iqel :[1]

'S3JON pU® S30IN0S

o)

apey emediag oY) e 1582210,] q1M0ID J(1D

%6'01 LYO %T9 %00 %9°8¢ %19 £5°0 Yl'L wn3d 1 -Buoy Jo1eotpyy ouwouosy diyp anjg 3yl 3uis) - 30 AFeIS-UNN
%801 LYo %T9 %0°0 %9°8¢ %19 £5°0 %1L Apayendy 40 adwig
jse22104 S1aquico(g qim satueduro)) 1y Suisn
(sl [e] (o] sl iv] Le] [zl (1]
Aymby vo umyay Kby Aynbg pausgarg Lmbyg panagaud ey xe L 192 192 renden
pateuinsg o Atorenday  Jo1s0) sIalem 9 KlojenBoy  owioou] sIajepy  JO IS0 sJajep % Aiojenday  jO 50D [[e1AQ
EREIEFNY ugILIOWY [RES LI uBdLIIUY uBdLIAUY sJoe
UEILIUIY ~BUOZITY UBdLIOWY -BUOZUY -BUOZLIY UBOLIIUTY
-BUOZIIY ~RUOZLIY ~BUOZLIY
ajdwes D1 seD

amgonysg eide) 10jep) UBOLSWY-eUOZILY Je A3nby Jo 150D 40
1T-Ad ON2I9=L




(%51~ [E) x (2] + (%s 1+ [1]):[9]
(%50 - [€]) x {2l + (%50 + [1]) :[S]

(e x [e)+ [1]:[¥]

g x1puaddy ‘Auownsa] 19211 uaspeiiA (€]

[1] uwinjoo ‘Zz-A€ "ON 19 01 [ # 12dedyrom 7]
[v] moy ‘v [ourd ‘sapmy 1531001] 6 -Ad ON 21qeL :[1]

IS2JON pUE S32IN0g

%S$°6 %6 %T6 %05°9 SL0 %EY ou] SSUIPIOH TOM
%66 %L'6 %9'6 %059 80 %EP dioD) sen JsamyInog
%$°6 %E°6 %T'6 %089 SLD %E'Y u] saLsnpuy LasIaf guog
%S°6 %E6 %T6 %059 SLO %€ 07 5B [RINIEN JUOWPald
%66 %L6 %9°6 %059 80 %E'b 0D Se0) [RIMEN] ISIMGUION
%S°6 %6 %T6 %059 SLO %EP d10)) $20mM0sY Aasiaf MIN
%E01 %01 %101 %059 06'0 %EY ay/ou] dnoxpy apajoey
%L 01 %9701 %9°01 2059 L60 %EY ouf 10N
%56 %E'6 %T6 %05°9 SL0 %y dio)y A1aug souny
%$°6 %E6 %T6 %05°9 SL'0 %EY ouf $30IM0SyY TOV
[91 [s] [¥] [el [ f1]

b_:wm b_:vm b._:wm jo HmoU 2&4\0 E_,:Euun_ selag @uwma.ﬁﬁc: ARy ou.—muv—m_‘m %:aQEOU

30150 (%S 1) WdvOd 191500 (%$°0) NdYDd Asrg 1NN Wil -3uo] aul] Anfep uua ] -8uo]

318y 2211-ys1y uma ] -3uo o Jurs) 1y Pued

ardureg D(F1 sen a1 Jo Aimbq jo 100 Suruonisod sy

TC-A4 'ON 2IqeL




(% - [eD % 2] + (e + 1D :[e]

%z - [e]) ¥ [ + %z + [1D <[9]

(%1 - [eD) x [2] + (%1 + 1D :[s]

(el x [z + {1]1:)

‘g xipuaddy ‘Auownsa] 30011 uaspeiip €]

[1] wwnjoa ‘7z-A” ON JI9eL 03 | # Jadedyiom []
1] moy ‘g 12urd ‘sormy 159190 6 -Ad ON e, :[1]
ISAION v—:w muu.uﬂom

%68 %L'8 %8 %T'8 %0'8 SL0 %T'T ou] s3uIpjoH TOM
%E'6 %16 %6'8 %88 %0'8 780 %TT diop sen isamyinog
%68 %L'8 %b'8 %T'8 %08 SL0 %TT ou] satnsnpu] A3sIaf Ynog
%6'8 %L'8 %y'8 %78 %0°8 SLO %TT 00 S0 [RINEN JUOWPaLd
%6 %16 %68 %8°% %08 T80 %TT 0D SBD [RIMEN 1SAMYLION
%68 %L'8 %¥'8 %T'8 %0°8 SLO %TT d10)) s301m0s3Y KoSIaf MAN
%L'6 %9'6 %56 %6 %0'8 060 %T'T ay/uf dnoigy apajor] :
%1°01 %0°01 %0701 %001 %08 L6D %TT ou[ 103IN
%6'8 %L'8 %8 %8 %08 SLO %TC dioy ATzeuy souny
%68 %L'8 %p'8 %8 %08 5.0 %T T ouj 2010059y JOV
[L] {9} [s] Iv] [e] [zl (1]
Aynbg 301500 (%) IWdvOA  Annbg Jo 150D (%7) WdvId Aunbg 301500 (%1) WdvDa  Awnbg Jo 150D WAV wntwald §sry sejoq pasnipeun) BLEESE D Ut Auedwo)y
uuv—.—w_\‘ E‘SHIEOam aurT anfeA WA ] -Hoys

21y 991,-3STY UL ] -Loys ayj 3uis() ;g [oued
spdwes (] seH ay; Jo Aymbyg Jo 3500 Sutuonisod ysry
77-Ad ON2IqelL




L90/(sg0-01D=[zl

"L00T ‘8T 39qua0a pue LOT ‘b1 I9quada( pajep ‘WOMIPY snid dUrT anfeA jusdar 1ol :[1]

'S9JON puB $30IM0§

080 680 a8erony
SLO $80 suf sSuIp[oq 1OM
80 060 d10) sen jsamynog
SL0 580 ouj sornsnpuy A9sIaf YInosg
SLO $8°0 0D Sen [eIjeN JUowpatd
280 06°0 0)) SeD) [N 1SSMYHON
SLO $8°0 d10)) s201m0saYy A3sI9f MIN
060 S6°0 9y 1/ou] dnoir) apajoe]
L60 00’1 ouj 100IN
SLO 80 drop A31ouy soury
SL'O S80 U] $20IN0SY TOV
(el (1l
sejag pojsnlpeun) sury anfep sejog] QuI'] AN[EA Auedwo)

sejoq pasnipeun surg anjep
opdures H(I seO
TT-A9 'ON d1qe], 01 | # 1odedyIom




A0l - D x ol x [sh + (el x (e + (2 x [1D <{s]
“JAlR A\ URDLIOWY-RUOZITY Aq papiaoag :[z]

[9] ‘L1-Ad "oN 3[qe] :f9]

{L] ‘v 1oued ¢ £7-Ag "ON 9198l 0 g sodedyiom :{]
[T *L1-Ad oN a19eL {#]

[L) ‘g 1oued ¢ £T-A€ "ON 21981 01 g# 1odedyiop :f¢]
It} ‘L1-Ad oN 219zl HT]

[¢] 'V [PuRd ‘ZT-Ad "ON 2[9eL :[1]

, %b'L %9°8¢ LEO %19 000 %T'9 £9°0 %S'6 afeiay
Yob'L %9'8¢ Ieo %09 100 %509 L9°0 %6 f ouy s3UIP[OH TOM

%E9 %9°8¢ 8¢°0 %E9 - - wo %96 * dro)) sen samynog

%b'L %9°8¢ €0 %9 000 %159 L9°0 %6 * ouj sawnsnpuy Assiaf Inos

%YL %9°8¢ (4%t} %l'9 - - 89°0 %C6 * 0)) seD JermjeN juowpald

%b'L %9°8¢ 8€°0 %09 000 %50°9 w90 %9'6 = 00 S JeInjeN 1SaMIIoON

%6'L %9°8¢ €20 %19 000 %079 LLO %T6 * d10)) seomosay A3sIaf maN

%9°L %9'8¢ oo %19 000 %079 09°0 %101 % ay 1 ou] dnoip apajoe]

%98 %9°8¢ 6C°0 %09 000 %509 10 %9701 = ouj 102IN

%89 %9'8¢ 24\ %¢t'9 - - 9¢°0 %T6 * diop) A310ug souny

%0°L %9'8¢ 6£0 %19 000 %079 09°0 %6 * ou] $32mMosAY 1OV

{8} [e] [9] {s1 (¥l [e] [zl il
ide]) Jo 3500 ey oney anfeA 1NN 192 oney an[eA e Anbg oney anjeA IR Aymbg o Aueduto)y
Xe]-ISYV [[Ri2A(Q) XB] JWOOU] §INeM 03190 30 150D afr10AY 01 Aunbyg paL1aja1d Jo 150D o1 mbg 150D INdVD
UBDLIDWIY-RUOZIYY  03RIOAY IBIA-G -paydiom paugjold o8e1oay 1BAA-¢  aFeioay - polySop,  uowwo)) aFeI0AY JBIA-C

ey 9911y o I -Suo] ayj uo paseq Ainbg Jo 1500 INJVD 1V [uRd
srdwes DT seO ays Jo jende]) Jo 150D [[RIAQ
£2-A" ON ?1qeL




{(Ll- D x (ol x [¢1} + (p] x [eD) + ([2] x [1]) :{8]
“JOJe A\ URDLISUIY-BUOZITY AQ Papiaoiad :[/]

‘[ol ‘L1-Ad "oN 21geL :[9]

L] ‘v 1oued © £7-Ag ON 2iqe] 03 7 1odedyiop <[]
[6]°L1-Ad "oN 2192L :[¥]

[¢] ‘g 1oued ¢ £7-Ad "ON 2[qeL 03 74 Jodedyiom :[¢]
vl ‘L1-Ag oN 21921 7]

[6] ‘v 1oued '7T-Ad oN 219el 1]

ISAON pue $201N05

%L %9°8¢ LE0 %19 000 %9 £9°0 %96 a3emony
%S'L %9°8¢ €o %09 100 %09 L9°0 %E'6 * ouj s3UIPjoH TOM
%E'9 %9'8¢ 85°0 %t'9 - - wo %L'6 * dio)) sen 1samyineg
%S'L %9'8¢ ££°0 %t9 000 %89 L0 %t6 * ouj sasnpuy AasIaf YInog
%S'L %9°8¢ [4 %] %19 - - 89°0 %t'6 * 0)) sy jernjeN Juowpald
%b'L %9'8¢ 8¢°0 %09 000 %09 90 %L'6 * 00 S0y [2IEN ISOMIION
%08 %9°8¢ £T0 %19 000 %C'9 LLO %t'6 * d10)) s30mosay Assiar maN
%9°L %9°8¢ oo %19 000 %C9 090 %01 * ay 1 /oup dnoty apajory
%9°8 %9°8¢ 620 %09 000 %09 ILo %901 * U} JOIIN
%69 %9'8¢ 0 %E9 - - 950 %E6 * dro) £310ug souny ,
%li'L %9°8¢ 6£°0 %19 000 %C9 090 %E6 * ouf saoInosay THV

” f8] ] [ [s] fr] [€] | {1l

| rende)) 3o 1500 ey oney anfeA IR 198 oney anjep 1IN Ambg oney anfeA ¥R Aynbg Jo Auedwo)

XB-19V J|RISAQ  XB] SWOU] §3dem 01193(] 30 150D 2FetoAy o1 Kby pau1ajaid Jo 150 o1 Aunbg 150D (%5°0)
uedldWY-euoZIY  9FRISAY JBSA-C -paySiam pasrgjaid oferaay reaj-s  ofeieay - pajySlopy  uowrwio)) aFeIOAY JBIA-S  WNJVDH

ey 221,-sry wd [ -Suo] ay; uo paseg Aimbi 3o 15005 (246°0) INdVDH g [pued
apduies DT seD 2y jo [ende)) Jo 150D [[eI0AQ
€Z-AH ON 9[qeL




AL - D xfol x [eI} + vl x [e]y + ([2) x [1]) :{8]
"JaTeAy UROLIAUNY-RUOZLIY Aq popiaoid /]

[9] ‘L1-Ad oN 21qe] :[9]

L] v 1sueg * £2-AB "ON d)qeL 01 74 Jadedyiom ¢}
‘[61°21-A9 "ON 21981 :[¥]

[e] ' PuRd ¢ €7T-A” "ON 2]q¥] 03 7# Iadedyion ([¢]
It] ‘L1-Ad oN 2198l :{T]

9] *v 1Pued 77-Ad "oN 31qel 1]

”mouOZ —usm muouﬂom

%9'L %9'8¢ LEO %19 000 %T9 £9°0 %86 aderony
%9'L %9'8¢ Ieo %09 100 %0°9 L90 %56 * auy s3UIploy IOM
%b'9 %9°8¢ 8570 %t'9 - - wo %66 * d103) seD) IS2mYINOg
%9°L %9'8¢ €0 %9 000 %S9 L9°0 %56 * ou] saLsTpU] AsIof YINOS
%l'L %9'8¢ [4 %] %19 - - 890 %56 * 0)) Sefy [ermeN Juowpalg
%9°L %9'8¢ 8¢'0 %09 000 %0'9 90 %66 * 0)) seh) [RIBN JSIMIBION
%T'8 %9°8¢ €70 %19 000 %79 LL'O %56 * d107) sa0Inosay Ads1ap maN
%LL %9'8¢ 0¥°0 %19 000 %T9 090 %E'01 * 2y /ouf dnoin apapoey
%9'8 %9'8¢ 670 %09 000 %09 Lo %L'01 * JUj 103N
| %0°L %9°8€ o %E9 - - 950 %S'6 * dio) Adsoug souny
YA %9'8¢ 6£°0 %19 000 %T'9 090 %S'6 * Juf $32IN0SAY FOV

| {8] {c] [9] fs lr] (€] e 1
rende) 3o 150D ey oney anfeA JINIeN 193Q oney MN[eA JONEN Aunbg oney aMmfeA RN Kby jo Kuedwo))

XeI-10PVY [[RI2AQ  XU] JWOOU] §19)eM 011923 301500 afeioAy o1 Annbg paLyald JO 150D oy Aynbyg 1500 (%,5°1)
UBDLISWIY-BUOZITY  2FRISAY 180 A-C -paySiom paigjaid oferoay 120X~  aferoay - paydop  uowwo)) aferoay 1B A-¢  WNIVDH

ey 321351y WA -8uo] 3y uo paseq Aynby J0 3503 (%51 WdVIH D [Pued
s1dures DT seD ayz 3o fende)) Jo 150D [[BIAQ
€2-A€ ON 2[q®L




) - D x (ol x [sh + (gl x [€D + ([e] x [1D :[8]
"IdJe A\ UBOLIDWY-BUOZLIY AQ papiaoig :[/]

‘(9] ‘L1-A8 "ON 219eL :[9]

{L] ‘v 1Pued  €7-AH "ON 2[qe] 03 7# tadedyion :[c]
‘[s1*£1-Ag "oN s19eL :[¥]

[L]'g 1oued ¢ £7-Ad ON 2[qe], 0} g# sadedyiop [¢]
T¥] ‘L1-Ad "oN 2198l {7]

[v] g 1oued 77-Ad ON 21qel :f1]

IS3JON pue S32IN0g

%8'9 %9°8¢ LE0 %19 000 %9 £9°0 %98 sferaAy
%L'9 %9°8¢ 1£0 %09 100 %09 L90 %C'8 * ou[ s3uIp[oy TOM
%6°S %9°8¢ 850 %9 - - o %88 * d10)) sen) 189MyINog
%L'9 %9°8¢ €0 %E9 000 %89 L9°0 %8 * U] SANSNPUY A3SIDf YINOS
%HL'9 %9°8¢ 43l %19 - - 890 %T'8 * 0)) seD) jermyeN juowpatd
%89 %9°8¢ 8¢°0 %09 000 %09 90 %388 * 0)) s [RIjeN 1SIMYLION
%L %9°8¢ €T0 %19 000 %T9 LL'o %C'8 * dio)) §301m0saYy Aos1of AN
%1'L %9'8¢ 0¥°0 %19 000 %C'9 090 %b'6 * 2y 10 dnoxyy apajoeT]
%18 %9°8¢ 670 %09 000 %09 1.0 %001 * Juj I00IN
%E'9 %9'8€ 4 %E°9 - - 950 %C'8 * dio) AZsoug souny
%Y'9 %9'8¢ 6£°0 %19 000 %T'9 090 %8 * OuJ §A0IM0SAY TOV
(8] [l {o] [s] [¥] (€] [z} [1]
rende) 10 150D sy otyey anjeA IR 199 ouvy anjeA IMEN stitie] oney IN[BA IR Aymby jo Auedwio)
XBI-ISPY [[EIAQ)  XB] SWODU] SJJEM 01193Qg 30150 afeioay o0} Alinbyg pausjaid Jo 380D o1 Ambg 1500 INDVD
uedUIAWY-RUOZITY  3fRIOAY 18IA-G -patydom pairajarg offeroay I A-¢  28vioay - paydop,  wowwo)) 3BRIIAY IRIA-S

W ey 2217-sNY W] -10Yyg auj uo paseq Annbg Jo 150D N VD :d [duBd
ordwres DT seo) a3 Jo rendeD) 3o 350D [[RIPAQ
£7-Af 'ON 2[qeL




(0] - 1) x ol x[¢1} + (Ip] x [eD) + ([2] x [1]) :[8]
“I9JRA\ UROLISUIY-BUOZLIY AQ popraoid :[£]

9] “L1-Ad "oN 21gzL. :[9]

[L] 'V 1oued * £T-AH "ON 298] 03 74 todedyop :[]
[s1*L1-Ad oN 219eL :[¥]

[¢] ‘g PuRd ¢ £7-A€ 'ON 2IqEL 01 Z# Jodedyiop :[¢]
‘[¥] ‘L1-Ad "oN 31qeL :[T]

[5] ‘g 1oued ‘zz-Ad oN 21geL (1]

IS9I0N pue $30108

%69 %9 8¢ LED %19 000 %C'9 £9°0 %88 ageiony
%6'9 98¢ 10 %09 100 %0'9 L90 %8 * oup sJUIPloH TOM
%09 %9°8¢ 850 %E9 - - wo %6'8 * d10)) se) 1samiynos
%69 %9 '8¢ €20 %E9 000 %S9 L90 %8 * ou] 53L1SUPUJ 3SISf YOS
%69 %9'8¢ 0 %19 - - 890 %¥'8 * 00 sef) [eImeN juowpatd
%0°L %9'8¢ 8¢°0 %09 000 %09 90 %6'8 * 00 sep) [eIMEN 1SOMYHON
%L %9°8¢ €0 %19 000 %T9 LLO %b'8 * di0) saomosay Aasiof maN
%TL %9°8¢ ov'o %19 000 %C'9 09°0 %56 * ay1/eu] dnop spajor]
%8 %%9°8€ 6T°0 %09 000 %0'9 1o %0°01 * Uy J0JIN
%9 %98t 24\ %E'9 - - 960 %8 * di07) A31eug souny
%99 %9'8¢ 6€°0 YA 000 %l'9 09°0 %b'8 * U] $2UMOSTY THV '
(sl [ [o] sl (] I [ (1]
[ende) jo 150D ey oney anjeA 1951eN 192 oNEy SNfRA IR Kimbg oney anfeA RN Kby Auedwio))
XB[-IOJV [[RIOAQ  XE[ JWOIU] SI9jeM 0} 192(] 30150 2feroay o1 Ajmbyg PaLINgAI] JO 150 o1 Ajnbg 301500 (%1)
UROLIDWY-BUOZIY  STRIOAY IBOA-C -paySopy  pauagard afeioay max-¢  afeioay - pasyFiap  uowwo) aferoAy JBIA-C  WIVDE

a1ey 2211 -STY WA -10YS a1y uo paseq Ambg Jo 1500 (% 1) WVOF H 1Pued
spdureg (11 seD 2Y1 jo Jeide]y Jo 1500) [[eIAQ
£Z-Ad ON 31qBL




{AL)- D x ol x e} + Iyl x [e]) + (T2l % 1D 8]
"I9Je A\ UROLIQUIY-RUOZITY AqQ Papiaoid :[£]

‘fo] ‘L1-A8 "ON 21qeL :[9]

L] v 1oued ¢ £2-Ad "ON 2IGEL 0) 74 1adedyion ([]
16l ‘L1-A9 on2igeL (¥

(L] ‘g 1pued ¢ £T-A€ "ON 3IqEL 03 ¢ sadedyiom :[¢]
[¥] ‘L1-Ad oN 31qeL :[T]

‘[9] ‘d 1ourd T7-Ag ON 21qeL :[1]

(SJION PUR S32INOG

%L %9°8¢ LEO %19 000 %9 £9°0 %0'6 afeony
%l'L %9'8¢ €0 %09 100 %09 L90 %L'8 * auj S3UIPIOH TOM
%19 %9'8¢ 860 %E'9 - - wo %16 * di0)) seD 1samyINog
%L %9'8¢ €20 %E9 000 %S9 L9°0 %L'8 * ouj saLysnpuy A3s1af ymos
%l'L %9'8¢ [4%] %19 - - 89°0 %L'8 * 0] seny [ermeN juowpald
%l'L %9°8¢ 8€0 %09 000 %09 90 %16 * 0)) seD) [eIMEeN ISSMYLION
%9'L %9'8¢ €0 %19 000 %T'9 LLO %L’8 * diop) spomosay Aasiaf maN
%E'L %9'8¢ (4 %19 000 %T'9 09°0 %9°6 * ay1/ou] dnoin) apajoe]
%C'8 %9°8¢ 6C°0 %0'9 000 %09 L0 %001 * SUT 109IN
%99 %9'8¢ o %E9 - - 950 %L'8 * dioy AF13ug sowy
%L'9 %9'8¢ 6£°0 %19 000 %C9 09°0 %L’ * Ju] $AMOSRY THV
(8] [21 (9] (s] [¥] fel [zl {1l
rende)) 30 1500 ey oney anjeA jNreN 199 oney aneA 1IN Ayinbg oney anfeA e LAmbyg Aueduio))
XB[-I0YV [[BI2AQ  XB] WO S,Jajem 01192 301800y ofvioay 03 Aninbg paisyald Jo 180D o1 Kby 303500 (%7)
uedllUIY-euozZIYyY  38eIaAY B9 A-C -paySam panugjoid s8eloay 1BaA-¢  aFeiday - pagdiop  uowwo]) a8RIGAY JBIA-C  INAVDH

a1ey 921 -YSTY WAL -0YS 3y} uo paseq Annbg 30 150D (%7) WAVOH *d [Sued
a1dwes DT sen 2yl jo [ende)) Jo 1500 [[RISAQ
£C-AH ON IqEL




A - D x o] x [sh) + () x [e]) + ([Td x [1]) :[8]
"I9)BA\ URdLISUNY-RUOZIIY AQ papiroid :[/]

[9] ‘L1-AQ "oN 2[qeL. 9]

L] °v 12ued ¢ €2-A8 "ON 2IqEL 0} 74 1odedytom :[<]
{63 ‘L1-A€ "oN 3jqel ‘[v]

[L) ‘g 1ourd ¢ £7-AH "ON 2IqRL 01 g Jadedyiom :f¢]
Trl ‘L1-Ad 'oNoqeL <[]

L] ‘g joued ‘TZ-Ad "oN 21qel :{1]

189JON pue sa2Inog

%L %9°8¢ LEO %19 000 %C9 €90 %C'6 sferony
%CL %9'8¢ 1eo %09 10°0 %09 L90 %6'8 * ouf s3uIpoH TOM
%C9 %9'8¢ 85°0 %9 - - ' o %<6 * dio)) seqy 3samyinog
%TL %9°8¢ €0 %9 00°0 %S9 L9 %6'8 * ou] sausnpuy Assiaf yinos
%TL %9°8¢ 43y %19 - - 89°0 %6'8 * 0)) sep) [eImeN JuowWpalq
%C'L %9'8¢ 8£°0 %09 000 %09 90 %E'6 * 0)) SBD) [RIMEN ISIMYLION
%8'L %9'8¢ €0 %19 00°0 %9 LL°O %68 * dio)) saomosay Aasiaf maN
%L %9°8¢ 0p'0 %19 00°0 %9 090 %L'6 * oy 1 /ouf dnoipy apapoe]
%8 %9°8¢ 6C°0 %09 000 %09 YA %101 * Juj 109N
%L9 %9'8¢ ad] %E9 - - 95°0 %6'8 * dio)) A12ug souny
%69 %9'8¢ 6£°0 %19 000 %C9 09°0 %68 * U] S3AN0SAY TOV
(8] A ) [s] [¥} [e] [d {1l
esrde) jo 350 ey oney anfeA IR 19°Qq oney InfeA 1IN Kmbyg oney anjeA JoNIeN Aunbg Auedwon
XB]-10JY |[RIOAQ  XB] JWOIU] SJARM 011921 301507 a8rIoAY 01 Aninbyg Pa1In)ald Jo 150D 0} &by 301500 {%¢€)
UBdLIDWY-PUOZITY  988I0AY I83A-G ~poy3rom pouojaid o8e1oay 1o A-¢  o8eioAy - pajydiop  uowwo)) afelaAy 1BIA-S  NJVD

ey 2311-YSTY WHAL-HOYS 3ty Uo paseg Anbg 30 1500 (%¢€) INAVOH D [oued
sjdwes DT seO Y3 Jo [ende) JO 150D [[BIAQ
£2-A€ ON d[qeL




(V- g99) + §0 - V SE pajewnss yy
uonipy
8007 Atenue[ ‘p1003Yy puog JUaZIAN WO SPA1X paLIajald

'300T ‘L0 Aieniqa,] Jo se F1aquoo]g WoIj sp[a1 X puog
'S9JON] pUE S20IN0S

%65 %159 %1€9 gqd

%IEY %079 %609 v

%81y %S0'9 %86'S vV
PIOTA 1921 W10 PIALA POLIdfaId PIS1A puog Suney

UOISIOAUO)) PIRIA 0} Funey 1y [oued
apdwes DAY SO
€Z-Ad ON 9]qe] 01 # Jodedyrom




"8007 ‘L0 Arenigay jo se Ziaquoolg :[9] - [1]

:S9JON puE S90IN0§

vV AA4 vv vy Vv \A4 ouy sSurpjo4 TOM

qdg qd9 stats! qdd qd9 ate e drop sen 1samyinog

g44d gdd add add gdd qadd ouf saLsSpu] ASI3[ YInog
v v v v v v 0 sen) [eImeN JUowWpaid
v A4 Vv Vv \A Vv 0D SBD) [RIMIBN 1SIMIION
v A4 v v v A% d10D) $00ImOsIY A0S19f MIN
v v v v v v 2y 1/ou] dnoin) apajoe]
Vv Vv vy Vv Vv vv ouy 109N
v v dgda4d ddd qg4d4g dadg4d dxo) A310uy sounyy
v v v v v v JU[ SA0IMOSRY 1OV
[9] [s] [y (e] [e] (1]

700 £00¢ 00T 00T 900T L00T Auedwo)

‘1uren) plg

Krewrang Suney] puoq (g [dued

€2-Ad "ON 9JqE 0} [# Jodedyiom

aldweg DA seH




‘g pue v s[aued ‘€7-Adg "ON 2[qel 01 [# Jadedyiom w papodar sSuner
puoq s Auedwoo ayy o) jenba pawmnsse a1e s3unel Aymbs panayaid :[9] - [1]
:SOJON pue S2010§

< << §3

vV Vv \AJ AA4 \A4 ouf s3UIp[oH TOM
- - - - - dio) sen jsamynog
q44d4 q4gd - - - Ju] sa1snpu] A2s131 YINOS

- - - - - 0)) SeD) JeInjeN JUowpal

- - - - - 00) S20) [RIIBN 1SIMUION
- - - - d100) $9010059Yy A3sIof MIN
v v v v v sy 1 /ouf dnoin) apajoe]
- - - - ouf J02IN
- - - - diop A315uy sounyy
- - - - - JU[ $90IN0S9Y TOV

[s] [¥] el (] (1]
£00T 00T $00T 900¢ L00T Kueduro)
‘1open() pig

Arewrung Suney Aynbg paiisjaid 1D pued
oduies H(7 sen
€2-Ag ON dIqel 01 4 Iddedyiom




"wonIpg 8007 Arenue( ‘p1o2oy puog a3 :[¥] - [€]

"800T ‘L0 A1enigay Jo se S1aquootd [z} - [1]
SQJON puR $32I10§

159 079 1€9 609 agereny

- - 159 79 8007/L/T
- - SE9 609 8007/9/T
- - LT9 609 8002/5/T
- - 0v'9 LT 800T//T
- - LT9 LO9 8002/1/C
- - 1€°9 S0°9 800Z/1¢/1
- - £€9 ¥19 800Z/0¢/1
- - €9 719 8007/67/1
- - 879 S0°9 8007/8T/1
- - 079 06'S 800T/ST/1
- - vE'9 L9 800T/¥T/1
- - SE'9 61°9 800T/€T/1
- - 719 16'S 800T/TT/1
- - LT 80°9 8007/1¢/1
- - LT9 80°9 800Z/81/1

[+ (€] [zl [1]

pouapoIg g4g pauRpRId vV A parey 944 Anupy pared v areq

SPISIA Pa1I9]a1d TUISISIN pue spIe1x ANn() 98eioay Ae( G [V [duRd
sidwes DT seH
€7-Ad ON d[qe], 01 g# 1odedyiopm




"{(puoq paje1-y U0 PALX - puoq pajeI-g g Uo PRIA) X (7/1)} - PUoq paJe-y U0 PoIA = 1qap pajel-yy Uo platx

:pauInsse | ‘010}219Y | 'Spuoq paajald pajel-yy 10y ejep proiA ysiqad jou saop podat sy,
s/{szox o) + sl +Ipt+ L€l + [ + (scox 1D} (2]
"800 ‘L0 A1erugo] o se S1oquioo[g Wiolf SPIalk puog 'V [oued ‘€Z-Ag "ON 2]qeL 01 [# Jodedyiop uo paseq ssurrey :[9] - {1]

ISQION pue $32In0§

%865 %86'S %86'S %86°S %86°S %86°G %86°S au] S3uIP[OH TOM
%1€9 %1€9 %I1E9 %I1¢9 %1€9 %1€9 %I1E9 d10)) sen) JsamyInos
%IE9 %1€9 %IE9 %I€9 %19 %I1€9 %IE9 ouj satnsnpuy Ass1af ynog
%609 %609 %609 %609 %609 %60°9 %609 0)) SeD) [BIMIEN JUOWPL]
%509 %609 %60°9 %609 %60°9 %86'S %86'S 07y seD) [eIIEN 1S3MULION
%609 %609 %60°9 %60°9 %60'9 %609 %609 d10D) s301mo0say AasIaf moN
%609 %609 %609 %609 %609 %609 %609 3y 1/ou] dnoiny apojoe]
%86°S %86'S %86'S %86°S %86'S %86°'S %86°S ouj J0OIN
%S$T9 %609 %609 %IE9 %19 %19 %I€9 diop) A310uy souny
%609 %609 %609 %609 %60°9 %609 %609 ou] $20IN0SNY 1OV
(2] {9} (s] [t] f¢] ¥4l (1]
ofe1ony 7007 £002 $00T $00T 9002 L00T Auedwo)
PaYSIap 189 &G ‘1oyren() pic

Arewrmung pJai A puog] :g [oued

ordweg DT seD

€7-A€d "ON 9[qeL 0} 7 Jodedyrom




"{(pa113301d patel-y U0 pJot A - pamajard pajei-gg g uo platg) x {z/1)} - pauyaid pajer-y uo pla1x = Ajmba pairsjord pojer-yy uo plRIL
pawnsse | ‘a10ja19y ], A3mbs pauagaid pajer-yy 1o} ejep pioih ysijqnd jou saop podar ay ]

s/ {szox [9D) + [s]+ [p] + [e]+ [Tl + (scrox LD} <L}
‘uoutpyg 8007 Arenue( ‘prodxy puog
JUISISIN woy aIe spisIA Aymbe paiia)ald sSuner paridjaid jenba o) pawmsse a1e v [surd ‘€7-AH ON 2[qel 01 [# Jodedyiop uo paseq sTuney :[9] - [1]

:S9JON pUR $30IN0Y

%S0'9 %S0°9 %S0'9 %509 %509 %S0'9 %S0°9 ouf sSUIPjOH TOM
- - - - - - - dio) sen jsamynosg
%189 %159 %159 %159 - - - ouj saLusnpuy Aesiaf ymog
- - - - - - - 00) SBr) [RIMEN JUOWPalJ
%S0°9 %S0°9 - - - - - 0)) SeD) [eltyeN ISOMUHON
%079 %0C9 - - - - - d10)) sa010089Yy A9s19f MAN
%079 %079 %0T9 %079 %0TG %0T°9 %079 ay 1 /ouf dnoi apofoe]
%509 %S0°9 - - - - - ouf 1091N
- - - - - - - dio)) A31ouy sowny
%079 %079 - - - - - oU[ $20M0SIY TOV
(] [9] [s] [¥] le] [zl (1]
agerAy 700z £00T ¥00T 00T 900C L00T Auedwo)
paySom IBoX-G ‘1auen() pi¢

ArewiuIng p[atx Annby pouraiaid D) [oued
oidweg DA seD
€2-Ad "ON 21qe], 01 7# Jodedyrom




Ted 7 4ol x [l +(Ipl - 1) x [el x [eD - [1]} :(81

“I9jE A\ UROLISUIy-euozLry Aq papiaoid :[z]

uonIpg 8007 Alenuef ‘pi102ay puog juafia wog :[9]

"19jE M UBOLISWY-eU0ZITY Aq papiaold :[¢]

"I2JB AN UBDLISUIY-BUOZLIY £q papiaoid :[¢]

"R00CT ‘L0 Areniqa,] Jo se S1oquioo]g WoIj PALL INBA UedLauy-euozuy Aq papiaord se ‘Funer v ue uo paseq :[¢]
“IJE A\ UBSLISWY-eUoZLY £q papiaoclq :[z]

(8] ‘D - v spued ¢7-Ad ‘ON oiqeL 1]

:S2JON PUE $32IN0S

—

ey

%l 11 LYo %T'9 000 %9'8¢ %19 £5°0 %C L selag pasnipeur) aur] anfep Suisn (%¢) WAvOH
%801 Ly %T9 000 %9'8¢ %19 £5°0 %l'L selag pasnipeur) aur] anjeA Suisn (%) WAVId
%901 Ly'0 %T'9 000 %9°8¢ %19 £5°0 %69 selag pasnipeur) aur] anfep Suisn (% 1) WAVOE
%¢'01 LY'0 %T'9 000 %9'8E %19 €50 %89 sujag paisnlpeu() aurg anfes Juisn VD

:sajey 9.01STY L3 3104 Suissy
%611 LYo %T'9 000 %9'8¢ %19 £5°0 %9L selag paisnipeup) aur] anfeA 3uisn (9571) WdYDH
%911 Ly'0 %l'9 000 %9'8¢ %19 £5°0 %L sejaq parsnipeu) auy anfeA 3ulsn (%05°0) NdVIL
%S 11 LY %T'9 000 %9'8¢ %19 €50 Yb'L selaq] pasnipeup) aur] anjeA Suisn WV

15038y 3311-34S1y waa 1 -Fuory Fuisyy

(sl (] [9] (] Iy) [el [d iy
Aunbg uo wimay Kby Aynbg pawrajorg Aymbyg pausjeid ey xe] 192 192 rended
pajBwISH 9% Aoem3ay  J0ISOD sI0eA\ 9, AlojeinSoy  QWIOOU[ SJOJBA\  JOISOD SJIAEA U AJOIRS8ay  JO 150D [[RIAQ
EREIFNY ugdLIsWY S I01B M ueoLIBWY uBOLIdUWY S I01B M
UBDLIOWY -BUOZLIY uBoSUAWY -BUOZIIY -BUOZIIY UBDLIWY
-BuoZIry -euoziny -BU0ZIYy

adureg HQ1 seD
amjonng [ende) s,191e A UBDLISWY-RUOZLIY J8 AInbyg jo 150 Surtuonisod sty

vC-AH ON F1qBL




el 781 % {e] + (ol -1y x [s] x [p1 + ([o} - 1y x (e} x [zD - (11} fo1]

"IN URIUBWY-BU0ZUY AQ paptacyd :[6]

‘mouIpyg 8007 Arenuef "p1ooay puog juslapy woig :[g]

INEM URILIAWY-BROZLIY AQ papiroig :f/]

"I9jE A URILISWY-BUOZLIY AQ papiacld [g]

‘8007 ‘L0 Arenigaq Jo se $13quioo|g WOl Piaij "IN UeOLISWY-2uozZlry Aq papiaoid se ‘Suner v ue uo paseq :[g]
“1918 p UBSLISWY-'UOZINY Aq papiaolg fp]

, '8007 ‘L0 AIetiga g Jo se 1aquoolg Woly PIRIA IAEA UronRWY-ruoziry Aq papiacid se ‘Buner y ue uo paseq :[¢]
“I9jep UBOLIAWY-RU0ZIY Aq papiaoig [7]

‘[01] *g-v siaurd 0z-Ad ON 219eL (1]

:S9JON PUE $30IMOS

ajey [emadiag oyl se 15e2810,] YIMOID) (0

%11 wo %9 %00 %9'8€ %EYy e %19 LYo %I1L w3 -3uoy 0e01puy orwouodg diy) aug y 3ulsq) - 4O Bes-NRN
%0°Ct o %9 %0°0 %9'8€ %EY 1o %19 Ly0 %L Apauend Joq 2jduns
1sedazoq Ssaquioolg ym satwedwio) [y Suisny
lot] l6] [ [ 19] [¢] ] [e] (a) tr]
W Aimbg Ambg Aunbg panajarg Aunbg panagarg ey xel 1G] WIS 1 -H0YS 1G3(] Wi | -10yS 199 wuaf-Juoy 3qaq wua] -Juoy fende)
U0 Wy o, Alojejnday  joise) sgorepy % AIoiejnday JWoOU] sIojeAy  JOISOD Sy 9 AlojRmBay OISO sJaleyy U Alowp(nSay  JO1seD) [[RISAQG
pajewnsg 51212 UBILIWY slarem U3y uestioury sJlarem uveoHRUY s tarem
uedLIAUY -BUOZIIY UBOLIDUIY ~RUOZLIY -BUOZITY UedLIAUIY -BUOZLY URDLIWUY
~BUOZLIY -BUOZLIY -BUOZITY -EUOZLIY
, ajdures DAT 2D

aimponng [esde)) IwjeAy UROLISUTY-RUOZIIY 1B A3InbY Jo 3500 1D
ST-Ad ON2IqeL




Lot/ {181 x [£]+ (o -D) x [s x [¥] + ([9] - D) x [e] x [2]) - [13} :[o1]

“I3B AN URDLISUNY-BUOZLIY Aq papiacig :[e]

uoBIpy 8007 Adenue[ ‘p1099y puoyg juaBiapy woif :[g)

“13)e M URDLISWIY-RUOZITY AQ PapIAOid :f1]

“19]B A\ UBOLISWY-BUOZLIY AQ Papiscld :{g]

R00T ‘L0 Areruqag Jo se S1aquioog Wog PIATA IATRAY UBDUSWY-BU0ZITY AQ papiacid se ‘Bunel y ue uo paseq 1]
“12)¥ A\ UBOLIDUWIY-BUOZIIY AQ Papiaoid :{p]

'R00¢ ‘L0 Arenugag jo se S1oquoojg wog PIRIA “IdleA| ueduawy-euoziry Aq papiaoid se ‘Sunel v ue uo paseq :[¢]
‘19)e M\ UROLIWY-BUOZLTY AQ papiaoid iz}

'[8] ‘D - v sjoueq '¢T-Ag "ON 2iqel ;1]

IS3J0N PUE S30I10§

%t'Tl w0 %C9 00’0 %9'8€¢ %ty ire %19 L¥o %L sejag parsnipeun) aur anjeA Fursn (%e) WAVIE
W %0°T1 wo %9 000 %9°8¢ %ty iro %19 LYo %l'L sejog paisnfpeun) aury anjeA Suisn (%7) WdVOd
| %L'11 w0 %T'9 00°0 %9°8€ %ty 10 %19 L¥'0 %69 sejag passnfpeuy) sury enfeA Buisn (%1) WdVOH
%b'11 o %9 000 %9'8¢ %Ey 1o %19 LYo %89 seiag paisnipeury aury anjeA Juisn WAvVO

15)RY AL-ASIY WIIL-JI0yS Suisn

%T el o %i'9 000 %9'8€ %ty 1o %19 LYo %9'L seidg papsnipeur) aurp anfep Suisn (0$'1) WAVOH
%6’ wo %l'9 000 %9°8¢ %ty 1o %19 L¥'0 %L selpg paysnipeup) aury sufes Suwisn (%0$°0) WAVIH
%8'T1 o %9 000 %9'8¢ %ty 1o %19 Ly'0 Yob'L se1ag pasnipeur) Uy snjeA Buisn WJVD

:sayey 301 4-3sny w1 -Suoy Sursp)

lo1] l6] (8] {] [} [s] [r] le] fel {1
Anunbg uo wmay Aunbg Aunbg pauajarg Aunbyg paugjaig o1y xe] 1G] WIB-10YS 192 W3] -HoyS 1qa w3 ] -SuoT 193 wiag-Juog jende)
pojewnsy v, K103y JO 150D sIoteA % AlojginSey  Qwoou] SJ3YeA  JO IS0 SJOeM 9 Alojen3oy  JOISOD SINEM % KIojenSay  JO 150D [[BI9AQ
sIajem URILIAIY slaem uedLIAUY URILIAWY FRENY tedLIBUY sIajepm
ugoLsmy -euozZIY ueoLIAuNy -euozZIry -BUOZITY ueILIOUNY ~BU0ZIY uedLIAUry
-BUOZLIY -BUOZITY -BUOZIIY -BUOZLIY

sjdweg DT seH

amgonng [ende)) s 1orepy UBdLSWY-RUOZITY jE ANnby jo 1500 Sutuopisod STy

97-Ad 'ON2jqeL




	?age
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	SUMMARY OF RATE CASE

	COST OF CAPITAL (ALL DISTRICTS)
	RATE CASE EXPENSE (ALL DISTRICTS)
	LOW-INCOME PROGRAM (ALL DISTRICTS)
	ACQUISITION PREMIUM (ALL DISTRICTS)
	DISTRICTS EXCEPT PARADISE VALLEY)

	WHITE TANKS PLANT (AGUA FRIA WATER)
	CWIP IN RATE BASE
	WHITE TANKS PLANT O&M DEFERRAL
	WHITE TANKS PLANT ACCOUNTING REQUESTS
	ARSENIC REMEDIATION ISSUES

	A TUBAC f..........................................................................f................................
	CITY WEST WATER DISTRICTS)

	RECOVERY OF ARSENIC MEDIA DEFERRAL (HAVASU)
	RATE DESIGN INCLUDING SURCHARGES (PARADISE VALLEY)
	HOOK-UP FEES (ANTHEM WATER HAVASU WATER)
	EXISTING HOME SALES (ANTHEM)
	WASTEWATER EFFLUENT TARIFF (MOHAVE WASTEWATER)
	RATE DECONSOLIDATION (AGUA FRIA AND ANTHEM WASTEWATER
	™age
	EXECUTIVE SUMMARY
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	ARIZONA-AMERICAN™S FINANCIAL CONDITION
	PULTE POST TEST YEAR TRUE-UP PAYMENT
	WHITE TANKS PLANT UPDATE
	NEED FOR WHITE TANKS PLANT
	PARTNERSHIP WITH MARICOPA WATER DISTRICT
	FUNDING THE WHITE TANKS PLANT
	ACHIVEMENT INCENTIVE PAY (ﬁAIPﬂ)

	VI
	ARTICLE 1 DEFINITIONS
	1.1 Definitions

	ARTICLE 2 SITE
	2.1 Acknowledgments
	2.2 Construction Easement
	2.3 Property Exchange
	2.3.1 Appraisals
	Exchange and Lease
	Designation of Exchanged Land
	Opening of Escrow Title Report and Related Matters
	Property Exchange Agreement
	2.3.2.4 Ground Lease



	ARTICLE 3 PLANT
	Development of Phase I Plant Facilities
	Acknowledgment as to Planning and Design
	Phase I Development Costs

	Construction of Phase IA Plant Facilities
	Construction by AAW
	3.3.2 Role ofMWD
	Arizona Water Company
	Ownership of Plant IA Plant Facilities

	Construction of Phase IB Plant Facilities
	Election of MWD to Construct
	3.4.1.1 MWD Election
	3.4.1.2 Acknowledgments
	AAW Deferral; MWD Deferral
	Effect of Non-Election

	Effect of MWD Election
	3.4.2.1 Election Documents
	Construction of Phase IB Plant Facilities
	3.4.2.3 Role ofAAW
	3.4.2.4 Goodyear
	Ownership of Phase IB Plant Facilities


	Completion of Phase I Plant Facilities
	Property Exchange and Ground Lease
	Joint Conveyance

	Power Supply
	Future Plant Expansions
	Coordination of Future Expansions
	Reservation of Rights
	3.7.4 Public Bidding


	ARTICLE 4 CANAL WHEELING AGREEMENT
	Canal Wheeling Agreement

	ARTICLE 5 BULK WOLESALE TREATMENT SERVICES
	Bulk Wholesale Treatment Services for Third Parties
	Wheeling through the Beardsley Canal

	ARTICLE 6 INTERIM TWAT-WATER WHEELING SERVICES
	6.1 Acknowledgments
	Interim Treated-Water Wheeling Services Agreement

	ARTICLE 7 CORPORATION COMMISSION; DISTRICT LANDOWNER CREDIT
	Cooperation Before the Commission
	District Landowner Credit

	ARTICLE 8 AGUA F'RIA RIVER WATER
	Equitable Allocation of Agua Fria River Water
	Delivery of Treated Agua Fria River Water

	ARTICLE 9 GROUNDWATER DELIVERY SERVICES
	Use of MWD Wells
	9.2 Regional Solutions
	Reduction of Well-Drilling

	ARTICLE 10 DEFAULTS; INDEMNIFICATJON
	10.1 Acknowledgments
	Events of Default
	10.2.1 Nonpayment
	10.2.2 Nonperformance of Covenant
	10.2.3 Invalidity

	Remedies on Event of Default
	10.4.1 Waiver
	10.4.2 Indemnification
	10.4.2.1 General
	Procedures for Indemnification



	ARTICLE 11 GENERAI PROVISIONS
	Representatives
	1 1 1 1 Authorized Representatives
	1 1.1.2 No Release

	Dispute Resolution
	Force Majeure
	Assignment
	Notices
	Entire Agreement; Exhibits
	I 1.6.1 Entire Agreement
	11.6.2 Exhibits
	11.6.3 Further Assurances

	No Waiver
	Amendment Modification or Waiver
	Governing Law and Interpretation
	1 1.9.1 Governing Law
	11.9.2 Descriptive Headings

	Counterparts
	No Third Party Beneficiaries
	Relationship of Parties
	Computation ofTime
	No Party the Drafter
	Interest on Late Payments
	Time Is ofthe Essence
	No Business Oppor!xnities
	Separability
	11.19 Signatory Warranty


	'age
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	MAJOR CONTINUING CAPITAL PROJECTS
	WHITE TANKS REGIONAL WATER TREATMENT PLANT
	MOHAVE WASTEWATER TREATMENT PLANT EXPANSION
	PARADISE VALLEY FIRE FLOW PROGRAM (PHASE
	OTHER POST-TEST YEAR CAPITAL PROJECTS
	TUBAC ARSENIC-TREATMENT FACILITY
	MOHAVE COUNTY COMPREHENSIVE PLANNING STUDY
	AGUA FRIA WATER SUPPLIES
	AGUA FRIA DISTRICT PROJECTED GROWTH
	age
	APRIL
	EXECUTIVE SUMMARY *r
	INTRODUCTION

	PURPOSE OF TESTIMONY
	[I WATER DISTRICTS
	AGUA FRIA WATER DISTRICT
	ANTHEM WATER DISTRICT
	WATER PRODUCTION TREATMENT AND DISTRIBUTION SYSTEM
	Raw Water Supply
	Pretreatment
	Membrane Filtration
	Initial Storage
	Storage and Distribution
	OTHER ANTHEM WATER SUPPLIES
	3 SCADA
	ANTHEM WATER EMPLOYEES
	HAVASU WATER DISTRICT
	MOHAVE WATER DISTRICT
	PARADISE VALLEY WATER DISTRICT
	SUN CITY WEST WATER DISTRICT


	H COMMON WATER ISSUES
	TUBAC WATER DISTRICT
	1 Tank Maintenance
	2 Chemicals
	Charges
	:V WASTEWATER DISTRICTS
	ANTHEM WASTEWATER DISTRICT
	Anthem Wastewater Treatment Plant and Collection System
	Collection and Inltlal Screening
	Vortex Grit-Removal Tank
	Equalization Tank
	Bioreactor - Anoxic Zone
	Bioreactor - Oxic Zone

	Membrane Filtration
	Sludge Storage and Dewatering

	Disinfection
	Reclaimed Water Storage

	Reclaimed Water Distribution
	AGUA FRIA WASTEWATER DISTRICT
	Treatment Facility)
	Russell Ranch Wastewater Treatment
	Verrado Wastewater Treatment


	Page
	4 SCADA
	Agua Fria Wastewater Employees
	MOHAVE WASTEWATER DISTRICT
	COMPLIANCE REPORT

	'age
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	SPONSORED SCHEDULES
	REVENUE REQUIREMENT
	WORKING CAPITAL
	ADJUSTED OPERATING INCOME
	OPERATING REVENUES
	OPERATING EXPENSES
	PRO FORMA ADJUSTMENTS
	COMPANY'S FINANCIAL STATEMENTS
	'age
	INTRODUCTION AND QUALIFICATIONS
	SCOPE AND PURPOSE OF TESTIMONY
	RATE BASE
	ADJUSTED OPERATING REVENUE
	COMPARATIVE STATEMENTS
	EFFECT OF PROPOSED TARIFF SCHEDULES
	Page
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	WATER CONSERVATION
	PARADISE VALLEY WATER - CAP SURCHARGE MODIFICATION
	?age
	INTRODUCTION AND SUMMARY
	THE COST OF CAPITAL AND RISK : :
	The Cost of Capital and Risk
	The Relationship Between Capital Structure and the Cost of equity
	Implications for Analysis

	THE COST OF CAPITAL FOR THE BENCHMARK SAMPLES
	Preliminary Decisions
	The Samples: Water Utilities and Gas Local Distribution Companies
	Market-Value Capital Structure
	Market Costs of Debt and Preferred Equity
	Cost-of-Equity Estimation Methods
	The Risk-Positioning Approach
	Security Market Line Benchmarks
	Relative Risk
	Cost of Equity Capital Calculation
	Discounted Cash Flow Method

	The Samples and Results
	The Water Utility Sample
	Risk-Positioning Cost-of-Capital Estimates
	Interest Rate Estimate
	Betas and the Market Risk Premium
	Risk-Positioning Results
	The DCF Cost-of-Capital Estimates
	Growth Rates
	Dividend and Price Inputs
	DCF Results


	ARIZONA-AMERICAN™S COST OF EQUITY
	SAMPLE SELECTION AND THE CHARACTERISTICS OF EACH SAMPLE
	THE WATER SAMPLE
	THE GAS LOCAL DISTRIBUTION COMPANIES SAMPLE
	PREFERRED EQUITY
	EQUITY RISK PREMIUM METHODOLOGY
	THE BASIC EQUITY RISK PREMIUM MODEL
	MARKET RISK PREMIUM
	RELATIVE RISK
	INTEREST RATE ESTIMATE
	COST OF CAPITAL MODELS

	EMPIRICAL EQUITY RISK PREMIUM RESULTS
	RISK-FREE INTEREST RATE
	BETAS AND THE MARKET RISK PREMIUM
	Beta Estimation Procedures
	Market Risk Premium Estimation
	COST OF CAPITAL ESTIMATES



	DISCOUNTED CASH FLOW METHODOLOGY PRINCIPLES
	SIMPLE AND MULTI-STAGE DISCOUNTED CASH FLOW MODELS
	B CONCLUSIONS ABOUT DCF

	11 EMPIRICAL DCF RESULTS
	A PRELIMINARY MATTERS
	B GROWTH RATES
	DIVIDEND AND PRICE INPUTS
	COMPANY-SPECIFIC DCF COST-OF-CAPITAL ESTIMATES
	AN OVERVIEW OF THE ECONOMIC LITERATURE
	TAX EFFECTS
	Base Case: No Taxes No Risk to High Debt Ratios
	Corporate Tax Deduction for Interest Expense
	Personal Tax Burden on Interest Expense
	NON-TAX EFFECTS


	EXPANDED EXAMPLE
	DETAILS OF DIFFERENT LEVELS OF DEBT
	THE IMPACT OF INCOME AND INTEREST
	THE EFFECT OF TAXES
	COMBINED EFFECTS


	'age
	INTRODUCTION AND QUALIFICATIONS
	PURPOSE OF TESTIMONY
	COST OF SERVICE
	RATE DESIGN
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	2,439.55 $
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	1,591 OO
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Agua Fria OPA - State Prison
	Average:
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	160
	161
	163
	164
	165
	166
	167
	168
	170
	172
	173
	174
	175
	176
	178
	179
	180
	181
	182
	2,506,OI
	185
	186
	187
	188
	189
	191
	192
	193
	194
	196
	199
	20c
	203
	204
	205
	206
	21
	21
	22c
	221
	225
	228
	231
	233
	234
	2,489,64
	240
	24
	242
	2,5 1 3,24
	251
	253
	254
	256
	258
	265
	267
	273
	275
	276
	277
	278
	279
	282
	284
	286
	288
	289
	291
	293
	294
	296
	297
	301
	303
	304
	305
	308
	309
	31
	31
	31
	321
	322
	333
	334
	19c
	191
	195
	196
	197
	201
	202
	206
	208
	209
	21
	609,60
	216
	21
	21
	220
	223
	228
	232
	234
	236
	237
	238
	239
	240
	242
	243
	244
	248
	249
	250
	252
	253
	254
	255
	256
	261
	262
	264
	269
	273
	274
	275
	277
	278
	282
	284
	285
	286
	287
	289
	293
	296
	298
	300
	306
	309
	31
	320
	322
	324
	331
	334
	336
	343
	345
	346
	349
	353
	356
	359
	363
	364
	379
	386
	387
	390
	404
	412
	425
	429
	437
	459
	460
	466
	483
	495
	550
	569
	1081
	1707
	1876
	2487
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	185
	186
	187
	188
	192
	193
	195
	196
	197
	198
	201
	203
	205
	208
	209
	21
	212
	214
	21
	216
	217
	218
	219
	220
	221
	223
	225
	227
	228
	229
	230
	231
	233
	234
	235
	237
	238
	239
	240
	24
	242
	243
	244
	245
	246
	249
	250
	251
	252
	253
	255
	257
	258
	259
	260
	261
	263
	264
	267
	268
	269
	270
	271
	275
	281
	285
	286
	287
	289
	292
	293
	294
	296
	298
	299
	300
	30
	302
	303
	304
	305
	308
	309
	31
	312
	31
	314
	318
	320
	321
	322
	324
	325
	326
	327
	328
	329
	330
	333
	337
	338
	339
	340
	341
	342
	344
	345
	346
	347
	349
	351
	352
	356
	357
	Usage
	361
	362
	365
	369
	37
	372
	376
	378
	379
	381
	382
	384
	387
	388
	389
	390
	391
	392
	393
	394
	397
	399
	400
	402
	403
	406
	407
	41
	41
	41
	41
	420
	42
	424
	425
	428
	430
	432
	439
	440
	442
	448
	449
	450
	454
	455
	458
	462
	464
	465
	467
	470
	47
	472
	483
	494
	495
	504
	51

	Usage
	522
	524
	53E
	535
	542
	557
	572
	582
	594
	633
	637
	638
	639
	649
	650
	651
	654
	655
	670
	682
	683
	684
	693
	702
	704
	71
	71
	723
	729
	734
	778
	787
	795
	809
	819
	827
	834
	865
	872
	891
	894
	897
	907
	952
	1059
	1181
	1186
	1191
	1201
	1244
	1247
	225,56
	1618
	3075

	Average Customers
	262
	263
	264
	265
	266
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	284
	285
	286
	287
	288
	289
	290
	292
	293
	296
	297
	299
	300
	301
	303
	304
	306
	307
	308
	309
	31
	31
	31
	31
	314
	31
	316
	317
	31
	32
	322
	323
	324
	325
	326
	327
	328
	329
	331
	332
	333
	334
	335
	336
	34
	342
	344
	345
	347
	352
	355
	35E
	357
	352
	36
	362
	367
	368
	369
	371
	373
	375
	378
	379
	380
	381
	383
	384
	386
	324,82
	389
	395
	396
	397
	398
	400
	401
	402
	403
	404
	405
	406
	407
	408
	409
	41
	41
	412
	41
	414
	415
	416
	417
	418
	42
	422
	423
	425
	429
	431
	1,73E
	435
	442
	445
	447
	449
	451
	452
	453
	458
	352,02
	463
	466
	467
	469
	470
	472
	475
	476
	477
	478
	480
	481
	482
	484
	488
	489
	490
	491
	492
	493
	496
	497
	498
	499
	500
	501
	502
	504
	506
	508
	51
	51
	51
	51
	51
	51
	525
	526
	528
	529
	535
	536
	540
	54
	542
	544
	548
	549
	550
	551
	552
	553
	555
	556
	559
	560
	56
	562
	563
	564
	565
	568
	571
	572
	573
	575
	578
	581
	584
	587
	588
	592
	595
	596
	598
	599
	601
	603
	606
	607
	609
	61
	612
	61
	621
	622
	624
	626
	627
	628
	629
	631
	632
	633
	635
	636
	638
	640
	644
	647
	655
	656
	660
	663
	665
	666
	668
	669
	672
	673
	674
	675
	678
	679
	681
	686
	687
	688
	692
	695
	696
	699
	701
	703
	704
	708
	71
	714
	71
	720
	722
	724
	727
	730
	731
	732
	734
	737
	739
	743
	746
	750
	751
	755
	757
	758
	759
	760
	762
	764
	770
	343,06
	772
	773
	775
	779
	780
	782
	785
	788
	791
	792
	793
	794
	798
	803
	806
	809
	837
	841
	845
	852
	854
	857
	859
	863
	865
	869
	874
	876
	878
	880
	883
	889
	895
	908
	91
	91
	925
	936
	943
	948
	961
	967
	973
	976
	98
	983
	990
	995
	1006
	1016
	1022
	1040
	1049
	1069
	1080
	1092
	1162
	1167
	1244
	1246
	1257
	1288
	1375
	1395
	60
	61
	63
	65
	66
	68
	73
	74
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	103
	104
	105
	106
	107
	108
	109
	110
	111
	113
	114
	115
	116
	117
	118
	119
	120
	121
	124
	126
	127
	132
	136
	137
	141
	142
	145
	146
	147
	151
	153
	157
	159
	160
	163
	167
	169
	171
	174
	177
	ao
	186
	200
	201
	205
	210
	213
	217
	220
	243
	248
	250
	263
	264
	277
	295
	297
	299
	363
	438
	500
	51
	549
	606
	61
	655
	Cust Ann'l
	# of Bills

	195
	197
	201
	203
	205
	206
	207
	208
	209
	210
	21
	212
	213
	214
	21
	217
	21
	219
	220
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	234
	235
	236
	237
	239
	243
	244
	245
	248
	250
	251
	255
	256
	257
	262
	268
	270
	271
	273
	274
	275
	277
	279
	280
	282
	284
	286
	287
	288
	289
	291
	292
	294
	295
	164,02
	299
	300
	301
	302
	306
	308
	309
	31
	312
	314
	31
	319
	320
	32
	323
	324
	325
	327
	330
	331
	333
	335
	338
	339
	340
	341
	342
	344
	345
	347
	350
	353
	354
	356
	357
	360
	362
	363
	368
	371
	372
	373
	375
	377
	382
	386
	394
	396
	397
	399
	400
	402
	406
	409
	41
	412
	41
	414
	41
	417
	422
	426
	428
	429
	431
	432
	434
	440
	44
	443
	444
	447
	451
	452
	460
	467
	469
	473
	477
	479
	481
	482
	483
	488
	489
	494
	497
	506
	51
	51
	51
	521
	523
	530
	532
	533
	534
	538
	539
	540
	546
	550
	552
	554
	562
	565
	568
	570
	579
	580
	582
	# of Bills
	583
	586
	589
	600
	608
	61
	61
	624
	627
	630
	646
	658
	672
	679
	680
	691
	71
	71
	722
	726
	728
	749
	761
	771
	775
	783
	784
	785
	786
	787
	81
	824
	852
	858
	871
	92
	1018
	1021
	1041
	1088
	189
	191
	192
	193
	194
	195
	197
	198
	199
	200
	201
	202
	204
	206
	207
	208
	209
	21
	21
	212
	21
	214
	21
	21
	217
	21
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	248
	250
	251
	256
	257
	258
	259
	260
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	283
	284
	286
	287
	288
	289
	290
	291
	292
	293
	295
	297
	299
	300
	301
	302
	303
	305
	306
	307
	308
	310
	31
	313
	314
	31
	316
	317
	31
	31
	32
	322
	323
	324
	325
	326
	327
	328
	333
	334
	335
	337
	339
	343
	344
	345
	346
	347
	349
	350
	351
	354
	355
	356
	357
	358
	359
	360
	36
	363
	364
	366
	367
	371
	372
	375
	376
	378
	379
	380
	381
	382
	383
	385
	386
	387
	388
	390
	392
	393,42
	399
	403
	407
	409
	41
	228,OO
	44
	51
	52
	538
	542
	543
	545
	546
	547
	548
	550
	551
	553
	556
	557
	559
	560
	562
	564
	565
	566
	567
	457,OO
	569
	570
	571
	572
	573
	575
	577
	578
	579
	580
	581
	583
	587
	588
	589
	590
	592
	595
	596
	599
	601
	603
	604
	606
	607
	608
	609
	61
	614
	615
	616
	61
	618
	619
	620
	625
	627
	630
	634
	635
	636
	638
	662
	665
	667
	672
	674
	679
	681
	682
	688
	689
	69
	692
	693
	694
	695
	696
	697
	698
	699
	701
	704
	706
	709
	71
	71
	71
	721
	724
	729
	731
	735
	737
	742
	743
	745
	746
	751
	752
	753
	772
	773
	776
	781
	786
	787
	791
	799
	805
	809
	81
	812
	816
	822
	827
	850
	851
	854
	859
	86
	863
	870
	878
	894
	895
	901
	905
	910
	914
	92
	923
	933
	938
	421 *I
	955
	956
	965
	966
	984
	986
	428,90
	988
	989
	992
	1000
	1003
	1005
	1036
	1083
	1102
	1128
	1155
	1165
	1168
	1181
	1183
	1189
	1213
	1223
	1235
	1236
	1241
	1245
	1281
	1318
	1320
	1336
	1338
	1339
	1348
	1349
	1354
	1359
	1367
	1373
	1383
	1388
	1397
	1401
	1408
	141
	1429
	1443
	1445
	1454
	1456
	1457
	1465
	1481
	1483
	1487
	1500
	1505
	1510
	1513
	1522
	1534
	1540
	1576
	1592
	1612
	1615
	1647
	1711
	1718
	1777
	1843
	1905
	1933
	1941
	1947
	1968
	1998
	201
	2046
	2089
	6C
	61
	64
	6E
	7c
	71
	72
	74
	81
	82
	83
	85
	87
	88
	89
	92

	93
	96
	98
	99
	101
	102
	103
	105
	106
	io
	111
	112
	113
	115
	116
	117
	118
	121
	122
	123
	124
	125
	126
	127
	129
	131
	135
	136
	137
	138
	140
	142
	144
	145
	146
	147
	148
	162
	163
	169
	170
	172
	183
	196
	202
	213
	225
	230
	231
	235
	240
	24
	247
	249
	253
	255
	260
	261
	262
	264
	269
	271
	282
	286
	287
	295
	298
	299
	304
	306
	309
	31
	314
	32
	322
	326
	343
	351
	356
	358
	36
	369
	37
	373
	390
	397
	400
	405
	406
	410
	41
	419
	425
	440
	# of Bills
	461
	1008
	1035
	1379
	1428
	1621
	1651
	1907
	2462
	3548


	Average Customers
	Year
	200
	460
	625
	695
	I010
	1110
	1305
	1880
	2449
	2501
	2560
	2812
	2946
	3043
	3206
	3280
	3596
	3795
	4380
	4860
	Year

	1210
	1375
	1425
	1500
	1680
	2030
	2235
	2535
	2835
	2930
	301
	3115
	3500
	3520
	391
	41
	51
	5467
	6830
	7060
	7090
	9390
	9720
	86
	87
	88
	90
	92
	93
	98
	100
	103
	104
	105
	107
	108
	109
	110
	111
	113
	115
	116
	118
	120
	121
	122
	123
	124
	125
	127
	128
	129
	131
	132
	142
	144
	146
	147
	148
	150
	151
	152
	153
	155
	156
	157
	161
	162
	164
	168
	170
	172
	174
	175
	180
	183
	186
	187
	188
	194
	196
	197
	200
	202
	203
	205
	213
	220
	225
	227
	228
	230
	231
	232
	234
	235
	236
	238
	239
	24
	243
	245
	246
	247
	248
	249
	253
	258
	260
	26
	262
	265
	266
	267
	270
	277
	278
	282
	287
	292
	294
	300
	302
	303
	305
	306
	307
	313
	31
	317
	325
	326
	328
	329
	333
	34
	342
	351
	355
	362
	363
	367
	368
	371
	375
	377
	380
	382
	385
	392
	43
	441
	471
	501
	51
	540
	544
	57
	91
	1084
	1125
	1193
	431
	251
	278
	740

	1014
	1060
	1090
	1105
	1159
	1165
	1175
	1190
	1225
	1335
	1440
	1545
	1580
	1596
	1625
	1897
	1899
	1900
	1930
	2075
	2205
	2235
	2280
	2301
	2320
	2500
	2745
	2755
	2791
	2900
	3060
	3286
	3380
	41
	5040
	5490
	5559

	Average Customers
	lJLl
	221
	222
	226
	229
	230
	233
	249
	251
	260
	261
	266
	269
	282
	284
	286
	102
	111
	152
	229
	438
	446

	Average Customers



