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Abstract

Conventional stock options, say their critics, do not adequately discriminate between
strong and weak managers because their value fluctuates with the performance of the
overall market. Such critics propose replacing conventional stock options with options
whose payoff depends on firm performance relative to some market or industry
benchmark. While these relative-performance-benchmarked options (also referred to as
“indexed” options) offer the benefits that accrue from atighter link between managers
pay and their performance, they also have costs. This paper compares the * deadwei ght
costs’ of relative-performance-benchmarked options to those of conventional options. By
“deadweight cost,” | mean the gap between the firm’s cost of granting the option and the
value of that option to less-than-fully-diversified managers. This gap arises because
managers compelled to hold stock or optionsto align incentives cannot fully diversify
their portfolios, and must therefore bear more risk than would well-diversified investors.
The less-than-fully-diversified managers will therefore always value their stock and
option-based compensation at |ess than its market value. | estimate the cost of this lost
diversification, and find that, perhaps surprisingly, the gap between the firm'’s cost (the
market value) and the manager’s private value of an option is 57% greater for relative-
performance-based options than for conventional options. The relative-performance
based options have larger deadweight costs because, by design, they strip away the
manager’ s exposure to all systematic risk, leaving her with a portfolio with an expected
return no better than the risk-free rate. One practical implication of thisinsight is that
firms implementing a rel ative-performance-based compensation system should not boost
the number of options awarded over the number that they would have otherwise awarded
in aconventional stock option plan, even though indexed options have alower market
value than conventional options. Instead, firms should increase the cash component of
managers pay, which has the effect of decreasing the deadweight losses of the
compensation plan while maintaining or even improving its power to align incentives.



|. Introduction

One unintended consequence of stock and option-based compensation is that in a strong
stock market, it has the potential to indiscriminately reward both strong and weak
managers alike. In such a market, stock prices tend to increase, even for firms
underperforming their competitors. The sense that managers with less-than-stellar
performances are reaping enormous payoffs has led reformers to suggest options whose
payoff is linked to some sort of market or industry-based index (also called “indexed
options’). IEIThis paper investigates the true costs of relative-performance-benchmarked
options. While their incentive-alignment benefits have been widely-discussed, their

deadweight costs have not, a gap this paper attempts to address.

Deadweight costs arise in any stock or option-based compensation plan because equity-
based compensation drives a wedge between the firm’s cost of awarding compensation
(i.e. its market value), and the value placed on that compensation by managers. To align
incentives, managers must be exposed to firm-specific risk. This exposure to firm-
specific risk reduces managers' ability to diversify their portfolios. Loss of diversification
iscostly; it leaves managers exposed to the firm’s full risk, when expected returns
“compensate”’ them only for the systematic portion of that risk. Managers will therefore
always value their equity-linked compensation at |ess than its market value. The greater
the amount of the manger’ s wealth invested in the firm, the greater the lost-diversification

cost imposed on that manager.

In practice, the costs associated with the manager’ sloss of diversification can be large
and substantial. In earlier work, Meulbroek (2001b), | have estimated that the private
value that managers place on conventional executive stock optionsis roughly half of their
market value in rapidly-growing entrepreneurially-based firms, such as Internet-based
firms. Even for less-volatile NY SE firms, the deadweight |0ss associated with stock
options is 30% of their market value. In this paper, | explore whether the lost-

! See, for example Akhigbe and Madura (1996), Barr (1999), Garvey and Milbourn (2001), Johnson
(1999), Johnson and Tian (2000), Kay (1999), Nalbantian (1993), Oyer (2000), Rappaport (1999), Reingold
(2000), Schizer (2001b).



diversification costs associated with a relative-performance-benchmarked portfolio (i.e.
“indexed”) option plan are greater or less than the lost-diversification costs associated

with a conventional option plan.

Perhaps surprisingly, | find that the deadweight costs associated with arelative-
performance-benchmarked option exceed those associated with a conventional option
plan. For the set of firms tracked by Vaue Line, the “efficiency” of the option on the
market and industry-adjusted performance-benchmarked portfolio is 21% lower than the
efficiency level of aconventional option. Efficiency drops because benchmarking, by
design, isolates firm-specific performance, removing some or al of the systematic
component of firm returns from a manager’ s compensation. As a consequence,
performance-benchmarked portfolio options remove the component of firm returns
correlated with the market, that is, the exact component that provides some degree of
“diversification” to the manager. | use thisinsight to investigate the best way to
implement a performance-benchmarked “indexed option” compensation plan, ultimately
concluding that the performance-benchmarked option compensation plan should be
supplemented with a cash grant, rather than by an increase in the number of options
awarded relative to a conventional option plan, as many indexed option advocates

recommend.EI

The paper proceeds as follows. Section |1 further describes the motivation behind relative
performance compensation, the extent to which it is used in practice. Section Il

Section 1V outlines a method to measure the deadweight costs associated with a
performance-benchmarked option, and then estimates those costs for NY SE, Amex, and
Nasdaq firms, comparing them to the costs associated with conventional options. Section
V concludes.

2 See, for example, Rappaport (1999) or Reingold (2000) for arguments in favor of an indexed option
adopter awarding a greater number of indexed options than would be awarded under a conventional plan.



. Paying Managersfor their Relative Performance

Relative-performance-based compensation rewards managers only for that portion of
performance under their control. By filtering out performance that derives from factors
outside managers control, such as industry-wide or market-wide gains or losses, relative-
performance-based compensations tightens the link between managerial efforts and
compensation. The strength of that connection is critical, for if the value of managers
compensation is unrelated to their efforts and abilities, they have little incentive to work
hard. The problem with conventional stock optionsis that the link between managerial
effort and ability and firm performance can be aweak one. If managers perform poorly,
the value of their options can still increase if the overall market increases, and if
managers perform well, the value of their options can still decrease if the market declines.
In other words, conventional options reward the manager not only for firm-specific

performance, but also for market-related and industry-related gains.

The seldom-retiring Warren Buffet plangently condemns conventional stock options,
noting that “... [stock options] are wildly capriciousin their distribution of rewards,
inefficient as motivators, and inordinately expensive for shareholders.” EIA(:ademic
research, too, has noted the problems with traditional stock options: Gibbons and Murphy
(1990), for example, suggest that compensation contracts based upon firm performance,
not adjusting for industry or market performance, “...subject executives to vagaries of the
stock and product markets that are clearly beyond management control.” ‘DHoI mstrom
(1982) argues that relative-performance-based compensation provides a stronger link
between managers effort and productivity to observable firm performance by allowing
principals to extract better information about managerial effort and performance.ESuch

Bl

observations have renewed the call for compensation based upon relative performance.

3 Cairncross (1999)

* Gibbons and Murphy (1990) p. 31-S

® See Murphy (1998) for a description of the framework supporting performance-based compensation
generally, and relative-performance-based compensation more specifically.

® Note that relative-performance-based compensation is not the same as “competitive benchmarking,”
which involves the use of peer groups to determine compensation. Relative-performance-based
compensation compares the performance of a company to the performance of its peers, and then
compensates managers based upon that relative performance. Competitive benchmarking compares the



Compensation based upon relative performance can be either an explicit part of a
manager’ s compensation contract, or implicit in the sense that the relation of a manager’s
compensation to her relative performance is not contractually-specified, but the
manager’ s realized compensation is related to her actual performance relative to the
market and/or industry. Murphy (1998) describes and analyzes much of the literature
exploring whether companies’ compensation schemes reflect implicit relative
performance compensation. He reports that such implicit compensation schemes exist,
but probably do not predominate. Gibbons and Murphy (1990), for example, report that
firms do implicitly compensate their CEO’ s based upon relative performance. They find
that the salary and bonus of CEOs appeared to be positively and significantly related to
firm performance, but negatively and significantly related to market and industry
performance.EIAntI e and Smith (1986) provide limited evidence that firms compensate
managers based upon relative performance, and Himmelberg and Hubbard (2000)
observe relative performance evaluation compensation among smaller firms with “less-
highly skilled” CEOs. Bertrand and Mullainathan (1999) report that CEOs are paid for
market-wide and industry movements (what they term “luck™), but the better-governed
firms compensate their CEOs less for such movements than other firms. Garvey and
Milbourn (2001) find that younger and less wealthy managers are the ones that receive
compensation based upon relative performance. Sloan (1993)’ s work also supports the
hypothesis that firms base CEO compensation, at least in part, on earnings, as way to help
filter market-wide movements from compensation. Other researchers, however, find less
evidence of implicit relative performance-based compensation. For instance, Aggarwal

and Samwick (1999), investigating pay-performance sensitivities, uncover little evidence

compensation of the firm’'s managers to the compensation of managers in peer firms and then bases
themangers compensation on its relation to the compensation of managersin those peer firms. Competitive
benchmarking can have perverse effects on incentives, as Bizjak, Lemmon and Naveen (2000) note. They
report that CEOs who are paid below the median of their peers receive raises that average twice the raises
awarded to CEOs who fall below the median of their peers (both in dollars and in percentage terms).

’ Gibbons and Murphy (1990) suggest that relative performance-based compensation (implicit or explicit)
should be limited to top managers, such as CEOs, because “basing pay on relative performance generates
incentives to sabotage the measured performance of co-workers (or any other reference group), to collude
with co-workers and shirk, and to apply for jobs with inept co-workers.” Continuing on, however, they also
state that these reasons are less important for CEOswho “...tend to have limited interaction with CEOsin
rival firms, [so] sabotage and collusive searching seem unlikely.”



that compensation contracts reward relative performance, as do Janakiraman, Lambert
and Larcker (1992).

Even if some amount of implicit relative-performance-based compensation exists,
contracts which explicitly base compensation on relative performance, such as options
indexed to a pre-specified industry or market benchmark, arerare. Level 3
Communications, atelecommunications company, is currently the only U.S. firm that has
implemented an indexed option program. This scarcity is puzzling, because indexed
options have received support from both practitioners and academics (see, for example,
Akhigbe and Madura (1996), Barr (1999), Garvey and Milbourn (2001), Johnson (1999),
Johnson and Tian (2000), Kay (1999), Nabantian (1993), Rappaport (1999), Reingold
(2000y).

One possible explanation for the rarity of indexed options programs is that managers do
not need the firm to do what they can do themselves, namely hedge market risk.
Managers could limit their exposure to market risk, for example, by shorting S& P 500
futures, thereby offsetting the systematic risk inherent in their positionsin company
stock. While atheoretical possibility, in practice few managers appear to engage in such
transactions, perhaps because of the liquidity risk induced by this strategy. That is,
managers would have to mark-to-market their S& P 500 positions daily, and post
additional margin in case of amarket increase, but they would not be able to use their
holdings in company stock or options to meet the margin call. Other ways that managers
might hedge their risk are through equity swaps (see Bolster, Chance and Rich (1986)),
but changes in the tax code have made such swaps considerably less attractive, or through
zero-cost collars (sell acall, buy aput —see Bettis, Bizjak and Lemmon (1999)),
although both of these strategies eliminate the managers’ exposureto all risk, including
the exposure to firm-specific risk, the very exposure needed to create the incentive-

alignment in thefirst pl ace.EISchi zer (2000) notes that hedging of stock option positions

8 See Meulbroek (2001c). See also Murphy (1998) for a detailed discussion of the paucity of indexed
option or relative performance plans more generally.

° Bettis, Bizjak and Lemmon (1999) report that zero-cost collars do exist, but appear to be relatively rare,
at least among senior managers (officers and directors) who report their transactionsin company stock (and



can be difficult for managers as many firms prevent executive stock options from being
pledged as collateral. Because such practical considerations will curtail managerial
hedging of conventional options, or at least increase its cost, it may be more efficient for

the firm to simply issue options that aready have the market component removed.

Oyer (2000) offers another explanation for the scarcity of indexed options. He reasons
that when firms use conventional stock options not for their ability to align incentives,
but for their power to retain managers, conventional, rather than market-adjusted, stock
options may be particularly effective. Specifically, if managers outside employment
opportunities are positively correlated with the market, then conventional stock options
are amanageria retention device that automatically adjusts to the company’s changing
needs for retention. When the market is high, managers’ outside opportunities are also
great, and therefore their deferred compensation needs to be correspondingly largein
order for adequate retention. Conversely, in abear market, managers have fewer outside
opportunities, so the amount of deferred compensation required to retain them decreases
just as the value of the conventional options does. Under this scenario, indexed options

are rare because conventional options better fulfill the retention function.

Schizer (2001a) provides a tax-based explanation for the rarity of indexed options. He
points out that a managers' compensation istax deductible only if under $1 million unless
that compensation is performance-based. Because the IRS treats conventional options as
performance-based compensation, when in fact their value depends upon market and
industry factors that have nothing to do with their performance, conventional options
enable the firm to deduct more than $1 million worth of non-performance-based
compensation. Of course, this explanation implies that managers are content to have at
least some portion of their compensation vary along with the market; managers

individual preferences toward market risk will determine whether the tax advantage to the

firm outweighs the cost to the firm of exposing managers to market risk.

by extension, derivates of company stock) to the SEC. However, as Bettis, Bizjak and Lemmon (2000)
suggest, financial intermediaries might be writing zero-cost collars to managers who are not required to



Managers themselves point to the inferior accounting treatment of indexed options (the

value of the options are deducted from the firm’s earnings, whereas conventional options
are not) as a hurdle impeding widespread adoption, but acknowledge that this explanation
isat best incomplete since the tax treatment of the two optionsisidentical and their value
bl Rappaport (1999)

discusses the unfavorabl e accounting treatment of indexed options, suggesting that such

must be disclosed in the footnotes to the proxy statement in any case.

treatment is a misplaced concern: “bad accounting policy should not be allowed to dictate

compensation.”

Another source of managerial reluctance, and perhaps a more compelling one, has been
the long-running bull market. Managers who perceived the probability of a market
downturn as low, or at least as not imminent, were probably eager to capture the
potentially huge rewards conferred by the bull market, especially when they perceived
the probability of adownturn in the stock market as being low. Of course, one would
suspect that recent market performance might have dampened their demand for
conventional options, and perhaps increased their interest in indexed options. Relative-
performance-based compensation does have the advantage that it protects managers
during market downswings. Under traditional stock option plans, adverse market
performance results in vastly reduced compensation for managers. Relative-performance
based compensation protects managers against such market downturns; even if the
market declines, managers can still be well-compensated if they outperform their market
bl

or industry benchmark.—~Whether managers will be satisfied with the reduced exposure
to market risk associated with indexed optionsis unclear, although it is unlikely that

firms would be willing to entirely give up the incentive-alignment benefits produced by

report their transactions to the SEC.

19 Rappaport (1999) discusses the unfavorable accounting treatment of indexed options, suggesting that
such treatment is a misplaced concern: “bad accounting policy should not be allowed to dictate
compensation.”

™ Even under conventional plans, managers have some degree of protection against falling markets. When
options move too far out-of-the-money, firms sometimes either re-strike the options, or issue hew options
with lower strike prices. See, for example, Acharya, John and Sundaram (2000), Saly (1994), Brenner,
Sundaram and Y ermack (2000), Carter and Lynch (2001), Chance, Kumar and Todd (2000), and
Callaghan, Saly and Subramaniam (2000).



equity-linked compensation. That being the case, indexed options might be a good
compromise that maintain proper incentive-alignment while reducing managers

exposure to market risk.

Shareholders have called for some form of performance indexing, a demand that has
intensified in the wake of recent stock performance. As prices have declined, managers
existing options have moved out-of-the-money. Many firms have responded to the
underwater options by repricing the options (lowering the exercise price of the managers
existing options), accelerating the grant date of the next round of options, giving
employees the opportunity to exchange their old options for new at-the-money options
(the exchange ratio need not be one-to-one), or issuing a supplemental grant of options,
either canceling the underwater options, or leaving them outstanding. By using relative-
performanced-based options, firms could avoid the appearance of self-dealing that

k2

accompanies these actions.

This paper explores the implications of adopting a relative-performance-based option
plan, specifically focusing on its costs. As we will see below, this analysis provides some
guidance on how to implement such a plan, should afirm choose to do so.

[I1.  TheEfficiency of a Relative-Performance-Based Compensation System

A. The structure of the relative-performance-benchmarked option

This paper adopts the indexed option structure proposed in Meulbroek (2001a), where the
underlying asset is a portfolio consisting of the firm’'s stock hedged against market or
industry movements. The value of this portfolio isinitially set to the firm’s stock price,
but then either increases by the percentage that the firm outperforms its market- or
industry-benchmark or decreases by the percentage that the firm underperforms its
market- or industry-benchmark (I refer to the portfolio as a Performance-Benchmarked

Portfolio). The indexed option is therefore an option on this portfolio benchmarked to the



firm’ srelative performance. The exercise price of this option remains fixed and,
following standard practice, equals the firm’s stock price at the time the option is
awarded. i

The market-adjusted performance-benchmarked portfolio is long the stock and short the
market, constructed to have a zero-beta (i.e. it removes al systematic risk). Specifically,

the portfolio for stock j, P, islong fraction 1.0 in stock j, short fraction 4 in the market
(where B, representsfirm j’s systematic risk), and islong fraction g, intheriskless

asset, asdisplayed in Figure 1.

Establishing the Market-Adjusted Portfolio at time t=0

Asset L ong Position Short Position
Stock V,
‘Market A
‘RisklessAsset | gv, |
Cost of Long or Short Position Vv, + BV, -BV,
Total Portfolio Value %

Figure 1: Initial market-adjusted portfolio

This construction creates a portfolio hedged against market movements, with an expected

return of the risk-freerate (r, ), avolatility of o,,/(1-p%,) (where o, = firmj's

2 There are, of course, valid reasons for repricing out-of-the-money options, one of which is that
underwater options provide managers with poor incentives. Jin and Meulbroek (2001) show that in many
instances out-of-the-money options can still provide strong incentives for managers to increase firm value.
13 We use an indexed option structured along these lines because the indexed option design that has an
exercise price tied to a market or industry index remains highly sensitive to market and/or industry
movements, and therefore does not remove the effect of the benchmark index from the option’s value.
Meulbroek (2001a) shows why the variable exercise structure does not work, and proposes an alternative
structure that does achieve the desired effect of rewarding managers only for performance that is not due to
overall gainsin the market or industry. Consequently, we use the aternative design proposed in that paper
as abasisfor the analysis presented in this paper.



volatility and p;,, = correlation between firm j returns and market returns), and an initial

cost of V; (firmj’s stock price).

| also construct a second relative-performance benchmarked portfolio which removes
both industry and market risk, implementing this benchmarking by going long the stock,
and short both the market, and the industry “ex-market” (that is, the industry after the
market component has been removed). Specifically, the market- and industry-adjusted
portfolio hasfraction 1in stock j, fraction g, short in the market portfolio, fraction

short in the industry (ex-market) portfolio, and {710-1771' + ﬂ} in the riskless
VA i

V0

asset, where y, s,/l—pfm and ¥ =+ 1- p2,, o, = industry i’svolatility, p,, =
correlation between industry i returns and market returns, and 77;; = correlation between

industry i’ sreturns and firm j’s “ex-market” returns.

Figure 2 displays the market- and industry-adjusted performance-benchmarked portfolio
strategy.

10



Establishing the Market-and I ndustry-Adjusted Portfolio at timet=0

Asset L ong Position Short Position
Stock V,
Maket |- A
Industry (ex-markety | | ¥,0,1, v ____________________
vo,
Riskless Asset {yjaln“ s }vj
7i0i
Cost of Long or Short Position v+ {710'177“ 5 }vj BV - Y03y,
¥.0. it Y0, i

Total Portfolio Value

Figure 2: Initial market- and industry-adjusted portfolio

Again, the expected return on the market- and industry-adjusted performance-

benchmarked portfolio is the risk-free rate; its standard deviation is o \/ (1- %) (1-17)

and itscost is V, (the stock price of firm j). For the remainder of the paper, | will use the

terms “option on the performance-benchmarked portfolio” and “indexed option”

interchangeably.

B. The efficiency of options on the performance-benchmarked portfolio

Are performance-benchmarked indexed options an “efficient” way to pay managers? Put

differently, how large is the difference between the firm’s cost to provide the options (the

market value of those options), and the private value that managers place on those

options? The gap between the firm’s cost of options and the manager’ s private value for

those options is a deadweight loss to the firm: all other things equal (i.e. the incentive and

11




retention effects produced by the compensation system), the firm should minimize this

9@0-@

While it can certainly be minimized, this gap between firm’'s cost of equity-based
compensation and the private value that managers place on that compensation cannot be
eliminated, asit isinherent in any compensation system that seeks to more closely align
the interests of managers with shareholders. Properly aligning incentives requires that the
firm’s managers be exposed to firm-specific risks, and this forced concentrated exposure
compels managers to hold less-than-fully-diversified investment portfolios. EiIBecaus;e
undiversified managers are exposed to the firm’s total risk, but rewarded (through
expected returns) for only the systematic portion of that risk, managers will value stock

or option-based compensation at less than its market value. The firm, then, always faces a
tradeoff between the benefits attained through incentive alignment and the deadweight
cost of paying managersin acurrency that isworth less to them than its cost to the fi rm.E'I
The cost is “deadweight” in the sense that firms could issue equity or options in the
market, reaping their full value to adiversified investor, but the firm instead issues the
equity and options to its managers, who place alower value on it. The deadweight costs
increase with both firm volatility and with the percentage of a manager’s persona wealth

tied up in the firm.

This cost due to lost diversification cannot be eliminated without destroying incentive
alignment, meaning that it isastructural cost associated with incentive-based

14 The wedge between the firm's cost and the manager’ s private value is widely-recognized in the principal-
agent literature. See, for example, Murphy (1998), Carpenter (1998),and Detemple and Sundaresan (1999).
Meulbroek (2001b) explores how different types of risk (i.e. systematic versus idiosyncratic) impose
different costs on the manager: the manager is “compensated” through market returns for systematic risk,
but not compensated for holding idiosyncratic risk. Other factors, beyond the scope of this paper, can
contribute to the costs borne by the firm when awarding executive stock options. One example of such a
cost is the additional agency costs that may arise when managers alter the firm’s investment profile in non-
value creating ways in order to lower their total level of risk. Carpenter (2000) formally models this
problem.

1> One might even argue that managers wealth is not fully-diversified even before considering the
composition of their securities portfolios as at |east some of their human capital may be specific to their
employer.

18 call this gap between managers’ private value and the firm's cost a “deadweight cost” to distinguish it
from the market value of the firm’s compensation, which is the usual definition of “cost” in the executive
compensation literature.

12



compensation. Individual preferences can also cause managers to value their equity-based
compensation at less than its market value. For example, the level of overall risk faced (as
opposed to its composition) by the manager may be higher or lower than the manager
would choose if not compelled to hold the firm’s stock or options. If the manager’s
preferences were known (i.e. the manager’ s specific utility function and the parameters
for that function were known), we could measure thisindividual preference-based cost
using the “certainty-equivalent” approach adopted in the prior compensation literature. 8
But, identifying individual utility functionsis difficult and certainly impractical when
constructing a broad-based compensation plan that covers many employees. Moreover,
financial engineering has the potentia to reduce or eliminate the costs that arise from
individual preferences. hal Therefore the approach adopted in this paper isto focus on the
cost generated solely by the manager’ sloss in diversification, a cost that is both shared by
all managers and cannot be eliminated or reduced either through financial engineering or
employee self-selection into jobs with compensation packages best tailored to their

)

preferences.

Meulbroek (2001b) presents a technique to measure the lost diversification cost
associated with stock and conventional options. In that paper, | find that the wedge
between firm cost and employee benefit of both stock and conventional option awards

can be quite large. Undiversified managers of the average NY SE firm, for example, value

Y For examples of thisindividual utility-based technique, see Hall and Murphy (2000a), Hall and Murphy
(2000b), Huddart (1994), or Lambert, Larcker and Verrecchia (1991). If one wanted to explicitly
incorporate costs of lost diversification, the models used in those papers would have to be modified to
incorporate more than one risky asset, along the lines of Jin (2000). Even then, using a specific functional
form of amanager’ s utility function to calculate a certainty-equivalent value conflates the effect of
managerial preferences about the functional form of the compensation plan with the effect due to lost
diversification. For example, a manager holding a stock perfectly correlated with the market will

effectively be fully-diversified. The Sharpe ratio method used in this paper tells us that the efficiency of
such equity-based compensation is 100%, that is, the manager will value the perfectly-correlated stock at its
full market value. Y et, the utility-function approach tells us that the manager values this stock at less than
its market value, simply because the risk exposure created by holding that stock is unlikely to be the
optimal risk exposure for that particular manager.

%8 | ndeed, indexed options themselves are an example of afinancial instrument designed to lower the
manager’ s total risk exposure while maintaining an equivalent degree of incentive alignment

19 To measure the full cost to managersimposed by any given compensation system, the Sharpe ratio
method presented here could be combined with the certainty-equivalent method used in prior research, such
as the multi-asset model from Jin (2000), or a modification of the technique used in Carpenter (1998) or
Hall and Murphy (2000a).

13



their (conventional) options at 70% of the cost of these optionsto the firm. Thegap is
larger for Internet-based firms, where the value placed on the conventional options by an
undiversified manager represents an average of 53% of the cost of these options to the
Internet-based firm. The large magnitude of this deadweight cost for conventional options
warrants an examination of the deadweight costs of the performance-benchmarked option
portfolios described above. The efficiency method developed here for these indexed
portfolios follows a methodol ogy similar to Meulbroek (2001b).

C. A technique to estimate the |oss-of-diversification cost for stock- and option-based
compensation indexed for market and/or industry movements
To estimate this loss-of-diversification cost, we cal cul ate the expected return a manager
would require in order to be indifferent between holding the market- (or market- and
industry-adjusted) performance-benchmarked portfolios, and holding an efficiently-
diversified portfolio levered to a volatility level that equals that of the performance-
benchmarked indexed portfolios. Of course, this method produces alower-bound
estimate of the actual cost from the manager’ s concentrated exposure because it does not
account for that manager’ sindividual preferences regarding the level or pattern of risk
exposure she faces. mThe risk-return profile required by a manager to make him or her
indifferent between holding the market and holding the performance-benchmarked
indexed portfolio isimbedded in the market’ s Sharpe ratio. Therefore, the performance-
benchmarked portfolio’s volatility level, along with the market’ s Sharpe ratio alows one
to extract the minimum return an undiversified manager would require in compensation
for accepting the diversification constraint. The analysis below shows how to translate
this required return premium demanded by the undiversified manager into the private

value that such a manager places on the performance-benchmarked indexed stock

% The description of this method as an upper-bound abstracts from the possibility of “re-pricing” the option
in an executive' s favor (in an effort to re-align managerial incentive levels, firmswill sometimes lower the
exercise price of out-of-the-money options). The method does, however, explicitly incorporate the notion
of avesting schedule, which is sometimes referred to as feature which reduces the firm's cost of issuing
executive stock options. One additional caveat to the “upper bound” characterization: it assumes that the
manager has limited opportunity to take risk reduction actions without the help of the firm. Such measures
might include limiting their exposure to market risk by shorting S& P 500 futures, thereby offsetting the
systematic risk inherent in their positions in company stock. As mentioned earlier, few managers appear to
engage in such transactions, perhaps because of the liquidity risk induced by this strategy.

14



portfolio that constitutes his or her investment portfolio.

The strength of the Sharpe ratio technique used here is that it measures the common cost
imposed on all managers by firm-specific risk, and by so doing isolates the one type of
risk that is essential to properly aligning incentives. The Sharpe ratio method, however,
does not incorporate the additional cost associated with individual managers preference,
and therefore our estimate of the manager’ s private value is likely to be an upper-bound
estimate of the value of the specific compensation plan to each individual manager. An
exact estimate of the manager’ s private value of his’her compensation would subtract an
additional manager-specific discount to account for the lack of a compensation plan

custom-tailored to the manager’ s.EI

The assumption that CAPM holds instantaneously in a continuous-time model yields
mean-variance behavi oral nterpreted in the context of this paper, mean-variance
behavior implies that even people with high risk tolerances, such as entrepreneurs, prefer
the higher expected return produced by aleveraged fully-diversified portfolio to the
lower expected-return from an equally risky but less-than-fully-diversified portfolio.
Notation:

re
Let e

(1+ R, ) where R; represents the riskless arithmetic return, and r, is
therefore its continuously-compounded equivalent.
el = (1 + yearly expected rate-of-return of security j under CAPM pricing)

e = (1+ yearly expected rate-of-return for industry i under CAPM pricing)
( r,—r; ) = market risk premium (continuously-compounded)

r, = expected market return (continuously-compounded)

o, = Mmarket volatility

2L | one wanted to evaluate this additional cost of the sub-optimality of the option as the contingent-claim
used to create firm-specific exposure, one could use the multi-asset model from Jin (2000), or a
modification of the technique used in Carpenter (1998) or Hall and Murphy (20004).

22 This assumption is not critical in the sense that the same method presented here could be adapted to
incorporate any asset-pricing model (of course, the numerical estimates will change, but the technique will
not).
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B; = firmj’sbetafrom CAPM

0

firmj’svolatility
o; = industry i’svolatility
B = industry i’s betarelative to the market
Pjm = correlation between firm j returns and market returns
Pim = correlation between industry i returns and market returns
1 = correlation between industry i’sreturns and firm j’s “ex-market”
returns
er Indexed port j (1 + yearly expected rate-of-return of a performance-
benchmarked portfolio of security j under CAPM pricing)

ru .
e indexed port |

(1 + yearly expected rate of return on the performance-

benchmarked indexed portfolio based upon stock j required
by an undiversified mean-variance optimizing investor to
make that investor indifferent between holding only the
indexed portfolio, and holding a market portfolio with a
volatility equal to that of the indexed portfolio)

— u

J indexed port | ~ the instantaneous spread between the expected return,

required by an undiversified investor holding the
performance-benchmarked indexed portfolio consisting of
stock j (and short the market or industry), T {f seved port |
relative to the CAPM-based expected return for those
indexed portfolios, r, .

We assume that CAPM in continuous-time obtai n@, )

rj:rf+18j(rm_rf) (1)

2 This assumption is consistent with the underlying assumption of the Black-Scholes-Merton option-
pricing model, which we use later to value the executive stock options. Unlike the original single-period
discrete-time version of the CAPM, the continuous-time version of the CAPM and its implied mean-
variance optimizing behavior is consistent with limited-liability, lognormally-distributed asset prices, and
concave expected utility functions. See Merton (1992) and Black and Scholes (1973). In the Black-
Scholes model, and in continuous-time portfolio theory, the security market line relation is expressed in
“instantaneous’ expected-rates-of-return (i.e. exponential, continuous-compounding). Use of the CAPM in
this derivation is not essential. Any asset-pricing model could be substituted.
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h=re+ B —r¢) (2

What kind of return would the undiversified investor require as compensation for his’her
exposure to the total risk of these performance-benchmarked indexed portfolios? If an
undiversified investor had the market portfolio as an alternative investment opportunity,
and were a mean-variance efficient investor, he/she would expect an excess return/risk
ratio as good as the market’ s risk-return ratio in order to be indifferent between holding
the market portfolio and the performance-benchmarked “stock j” indexed portfolio. To
calculate the excess return commensurate with the risk level of this“stock j indexed

portfolio”, using the market’ s risk-return ratio as a benchmark, we equate Sharpe ratios

u

and solvefor I indexed port | :

fm—re T :Jndexed i~ T Oj j
_ port j f u _ indexed port j
- - I indexed port j— re + (rm - ) ©)

Om O-i ndexed port | Om

Sos; , the return premium, must then equal

O. .
Sj _ indexed port j (rm —r, )
Om

where o; depends upon the type of performance-benchmarked indexing used

ndexed port j

to form the portfolio. For the two portfolios presented above:

_ 2
O-market—adjusted portj o (1 ,ij)

— _ 52 2
O-narketandindustryadjuaed portj O-i\/(l pim)<1 77,1)

Figure 3 displays the estimation of the required rate of return graphically.
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To transform this s; into the value of performance-benchmarked indexed portfolio j to an

undiversified investor, we use the following additional notation:

Vi (t)

the value of performance-benchmarked indexed portfolio j timet
(the market price), which equals P, (t) or P/ (t) depending upon

whether the portfolio is hedged against the market and/or the

industry.
d, = firm j’s proportional payout rate, continuously-paid.
T = date at which the undiversified investor is free to sell the stock

(typically the vesting date)

Vv ‘j () = G(v;(1).7.d;s ) ,theprivate vaue placed on the performance-
benchmarked indexed portfolio of stock j by investor forced to
hold that undiversified portfolio until date T, where 7 =T —t.

In the analysis below, we assume for analytical simplicity that dj =0, thatis, thefirm

does not pay dividendsforal t <T.

By definition, we know that the discounted expected future value of the stock j indexed
portfolioisfirm j at time T equals today’ s stock price (recall that the performance-
benchmarked indexed portfolios are constructed to have betas of zero, so the CAPM
required-rate-of-return on these portfolios hedged against the market and/or the industry
istherisk-freerate).

vi(t) = €"TE{v;(n] (4)
where E, isthe conditional expectation of the value of the sharesof j at T, conditional
on the information available at timet. And similarly, by definition of r i“nd@(ed port j + W€
know that the expected future value of the performance-benchmarked indexed portfolio

to the undiversified investor discounted by I i jeeq port j 1S the value of the firm today to

that investor.

Vljl(t) er %Jndexedportj E{{VLJJ(T)} (5)
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But, at date T, the undiversified investor is free to sell his/her sharesin the open market,
so therefore, at date T for every outcome, the value of the stock to the undiversified

investor will equal the market value of the firm:

Vi(m) = vi(T)

and hence this statement must hold expectationally as well:

Et{V‘f(T)} = Et{VJ- (T)} (6)

Substituting (6) into (4) and (5), we have

Vju (t) — erilridexed port j Et {Vj (T)}

_ eri%dexed portj @7 Vi (1) @)
_S.7,
= eV
v (t) ST
— J — ]
Eindocd port] Vi) € (8)

The “efficiency” of stock j indexed performance-benchmarked portfolio compensation to

an undiversified investor, € indexed port j -

istheratio of the performance-benchmarked
indexed portfolio’s value to an undiversified employee relative to the cost of that

compensation to thefirm, V,. See Figure 4.

To sum up, the explicit expressions for the efficiency of the performance-benchmarked
indexed portfolios are:

- gll (1_pfm)[rm—rJT

gmarket—adjusted port j = e { "

g market— and industry—adjusted port j - e
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These equations show that the return premium required by the undiversified investor, s;,
isafunctionof p,., 7;, o;, and T (time period over which the stock vests), aswell as
o, and the market expected return. The return premium s, isbiggest (i.e. the efficiency

isthe lowest) when o, islargerelaiveto o, andwhen p, and 77; arelow.

The derivation of the lack-of-diversification discount for the option on the performance-
benchmarked portfolio parallels that of the lack-of-diversification discount for the
performance-benchmarked portfolio presented above, but is more complex because both
the expected return and the standard deviation of the option on the indexed portfolio
change at every point in time. To find the lack-of-diversification discount for the
performance-benchmarked indexed option, we assume that the employee will be
indifferent between concentrated-versus-efficiently-diversified exposuresif he or sheis
presented with the same (instantaneous) Sharperatio in either case (just aswe did for the
derivation for the discount on the indexed portfolio). More specifically, we equate the
instantaneous Sharpe ratio of the market to the instantaneous Sharpe ratio of the option to
solve for the instantaneous expected return required to compensate the undiversified
manager. The formal derivation, found in Meulbroek (2001b), shows that the pricing of
an option that at every point in time provides an instantaneous Sharpe-ratio equal to the
instantaneous Sharpe ratio on the market portfolio is exactly the Black-Scholes-Merton
option-pricing formula on a non-dividend paying stock where we replace the market price

of the performance-benchmarked indexed portfolio,V;, by its discounted private value,

V/", asindicated below, where  represents the efficiency of the option and f (+)

represents the Black-Scholes-Merton option-pricing formula. Applying this technique to
indexed options yields:
f (V' T-t,o

indexed portfolio j ?
f (Vj !T _t’ Oindexed portfolio j ?

re, X=V,)

@ = Efficiency of Option Compensation =
re, X=V,)

This method again produces a lower-bound on the undiversified investor’s discount. This

lower-bound results from the willingness of some employees to give up an additional
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amount in expected return terms to change their total level of risk or to pursue a dynamic

risk strategy that differs from that of an option.

Note that the efficiency of an option (®) will always be less than the efficiency of the
underlying stock (&) as

F (Vj“, X) €e°F (\/j X)L
b= < =€
FV,, X)) F(V,,X)

The dynamics of option efficiency, however, are similar to those for stock efficiency. As
the expected rate of return premium increases, option efficiency decreases, and as vesting
periods increase, option efficiency decreases. Changes in the required expected rate of
return premium have alarger effect on the option efficiency than do changesin the
vesting period. And, as the time until option maturity increases, efficiency increases, but

only dlightly.

D. The loss-of-diversification cost of market- and industry-adjusted performance-
benchmarked portfolio options versus conventional options
The overal volatility of the performance-benchmarked indexed portfolios will be less
than the volatility of the firm’s equity alone, because the indexed portfolios remove either
market volatility or market and industry volatility. Therefore, the manager compensated
with performance-benchmarked indexed stock or options bears less total risk than a
manager compensated with the firm’'s stock or conventional options. Y et somewhat
surprisingly, the loss-of-diversification cost for indexed options exceeds that of the loss-
of-diversification cost associated with conventional options. To see this, note that the
premium required to compensate an undiversified investor for holding the firm j’s stock

bd

(s))is:

s =(1—pj,m)[01]{rm_rf }

O-m

% See Meulbroek (2001b).
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and the premium required to compensate an undiversified investor for holding a portfolio

mar ket—adjusted

of firm j’s stock indexed to the market, ( S; ), IS
Smarket—adjusted - [1- 2 [ Vo — ¢
j =N+ Pim O'j]

O-m

and the premium required to compensate an undiversified investor for holding a portfolio

market and industry adjusted
j

S;narket and industry adjusted — \/ (1_ ,szm) (1_ 77]2| ) |:O'j :||:rm - rf }

O-m

of firm j’s stock indexed to both the market and industry ('S ), is.

If the correlation between the firm returns and the market returnsis positive (0< p,, <1),

then
J1-p > (1-py) = seds= s g

and

\/(1_ pjzm) (1_ 77]2|) > (1_ pj,m) — S;narket and industry adjusted > Sj

The intuition behind this result is that the loss-in-diversification cost arises from the
amount of non-diversifiable (firm-specific) risk that the manager is required to hold.
Because the market-adjusted portfolio removes (by definition) the systematic risk
associated with the firm’s stock, the only type of risk that remainsis the firm-specific
risk, which is exactly the type of risk that is costly for the manager to bear. Moreover, the
expected return from the market-adjusted portfolio is the risk-free rate. Figure 5
illustrates this process.
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So, as long as the correlation between firm returns and market returnsis positive (as one
would generally expect), the efficiency of a performance-benchmarked, or indexed,
option is less than the efficiency of a conventional option. In other words, managers will
place a higher discount from market value for performance-benchmarked options than
they would for conventional options. While this gap between managers private value and
the market valueis larger for performance-benchmarked options, it may still be optimal
for the firm to compensate managers with such options. After all, the cost estimates
derived above do not reflect the benefits associated with equity-based compensation. And
of course, one important benefit associated with equity-based compensation isincentive
alignment. Because performance-benchmarked portfolio options expose the manager to a
“purer” risk, that is, arisk over which the manager has control, they may indeed generate
greater incentive alignment benefits. But, the costs derived above do suggest that the
incentive alignment benefits of performance-benchmarked portfolio options must be
higher than those associated with conventional options, or their use is not justified.

E. Theadditional benefit created by removing industry effects from equity-based
compensation
The analysis above shows how the removal of systematic risk from the manager’ s equity-
based compensation has the somewhat unsettling effect of decreasing compensation
efficiency. The same is not true when the marginal influence of industry risk is removed.
That is, by ridding the manager’ s portfolio of industry ex-market effects, the firm can
unambiguously increase efficiency relative to the market-adjusted portfolio. To seethis,
consider that the market-adjusted portfolio has no systematic risk, and therefore has a
market equilibrium expected return of the risk-free rate. Removing the marginal effect of
industry movements from the market-adjusted portfolio reduces the volatility of the
portfolio without reducing its expected return, which remains at the risk-free rate
(assuming, once again, that the correlation between the firm returns and the market

returnsis positive (0< p,, <1). Figure 6 illustrates this concept.

26



LC

A1snpu| pue 3 e 1SueBy paBpaH 011041104 104 UOITEDISBAIQ IS0 T JO 10D 9 8.nbi4

ST

0=""0«

9y} jsuiebe pabpay oijojiod

_ e [pepul
O P,y D, w
0 < ] :
P :
S :
; : "
[ : . .
Jo)1ewl pue AT3Snpul : . .
H . .
[ )po3s pjoy 03 pasinbas wniwaud / s
j “ L 2K AR 2R IR AR BR IR BR IR IR |

JOOHEel 3y3 jsuiebe pabpay oljojyiod XA
[ »@po3s pjoy 03 pauinbat winjwauad

I>Yd > g&”

59035 pjoy N
0} pasinbat winjwauad

I HE_Q\

aulq 19 enW jexnde)

S

St

2R 2R 2K B B AR IR R R AR AR 2R AR 2R BE BE R R R B 2R R A J

e [ Ipe pul+pw

v

soljojuod paisnipe
-Aiisnpul pue -19xrew
a1 pue paisnipe
-1oXl/ew ay} 1o} J0ISanul
pauisianip e Aq paiinbai
uinjal = ales aal-ysiy

w
\\ uinial1axsen

uinjal palinbai
[ A& NdvO s.[o01s

)

n
[ fpe p

n

uJniay

pa30adx3

(Alasnput pue 19y.Jej 1suleby pabpaH)
SOI|0J}10d paxapul Yim uonedlistaAlg 3S07 JO 1S0D) sy



F. Theloss-of-diversification cost of indexed options for the partially-diversified
manager
Of course, the efficiency measures outlined above assume that the manager is compelled
to hold all of her wealth in equity or options of the firm and is therefore completely
undiversified. In reality, managers may hold some (or indeed most) of their wealth
outside of the company. How does this ability of the manager to partially-diversify affect
efficiency levels? Under partial diversification, the volatility faced by the manager will
be amix of the performance-benchmarked portfolio’s volatility and the volatility of the
manager’ s other holdings. Applying the efficiency metric for a partially-diversified
investor from Meulbroek (2001b) to the case at hand shows that an investor having
weight w invested in the stock j performance-benchmarked portfolio and (1-w) in the
market portfolio faces avolatility level of 6, (the standard deviation of the combined

market plus stock | performance-benchmarked portfolio) where

— 2 2 2
O-p - \/ VVZO_indexed portfolio + (1_ W) O-m + 2W(1_ W)O-indexed portfolio, m

=0, V\IZ [ O-indexed portfolio ]2 + (1_ W)Z

O,

m

Therefore the stock efficiency under partial diversification, g* s

*

g*=\\?%ftt;=e_(r;_rj)f , wherer, —r, 2{%{%}} (ra—11)

J
with the corresponding option efficiency paralleling the earlier derivation. Figure 7
displays the efficiency levels for a hypothetical firm with a volatility and market
correlation equal to the average of al Value Line firms, specificaly illustrating the
efficiencies of a market-adjusted indexed portfolio and an option on that portfolio for
managers with various degrees of portfolio diversification. The calculations use a three-

year vesting period, meaning that the manager will be free to sell the stock or optionin
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three yearalz_lI We can see that, as expected, the ability to partially diversify improves
efficiency, but perhaps not as much as one might initially suspect. For example, the
efficiency of a market-adjusted equity portfolio for this hypothetical firm is 70% for a
manager who has no wealth outside the firm, increasing to 82% for a manager with 50%
of her wealth outside the firm. The efficiency of the market-adjusted indexed option is
61% for a completely undiversifed manager, improving to 76% for a manager with 50%

of her wealth outside the firm.

In Section IV, below, we will apply the technique developed here for estimating the
efficiency of options on the performance-benchmarked portfolios for a partially-
diversified investor in a somewhat different context. In that section we will estimate the
combined efficiency of an option on the performance-benchmarked portfolio
supplemented by a cash grant. The cash grant is a supplement with a magnitude equal to
the difference between the market value of a conventional option to the market value of
the option on the performance-benchmarked portfolio. In that context, an cash paid the
manager isinterpreted as an increase in the manager’ s ability to diversify, just as wealth

held outside the firm allows a manager to diversify.

% gpecifically, the 1998 year-end volatility averages 52% for Value Line firms, the market volatility is
27%, and the average firm-market correlation is 48%. As a consequence, the average volatility of a market-
indexed portfolio is 45%.
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G. Implications of the relative efficiency analysis for structuring indexed portfolio option
compensation plans
Indexed options, that is, options on performance-benchmarked portfolios, will, of course,
have alower market value than conventional options, simply because they have alower
overall volatility level. As a consequence, many proponents of indexed options have
suggested that the number of options granted to a manager will therefore have to be
adjusted upwards if an indexed option compensation plan is adopted, in order to equate
the manager’ s pay under each systemE-I\Nhi le this argument is intuitively appealing, our
analysis above suggests that a better structure exists. Instead of equating compensation
levels across the two types of plans by issuing additional options on the indexed
portfolios, amore efficient structure is to supplement the indexed portfolio option grant
with a*“market-value-equivalent” amount of cash compensation, that is, the amount
required to bring the manager’ s total compensation level up to the market value of a
conventional option. Cash is perfectly efficient: it leaves the manager free to invest in the
market portfolio (or anything else). The market-value-equivalent cash supplement
therefore increases the efficiency of the option on the indexed portfolio because it alows
the manager to diversify her holdings a bit, boosting efficiency. As a consequence, the
cash supplement plus indexed portfolio option package strictly dominates, in an
efficiency sense, the policy of boosting the number of indexed portfolio options to equate

the market value of the indexed portfolio options with that of a conventional option

Indeed, the firm may want to increase the proportion of cash even beyond the market-
value-equivalent level needed to equate the value of the option on the performance-
benchmarked portfolio (plus cash) to the value of a conventional option. In any
compensation plan, the firm is forced to balance the incentive alignment benefits of
equity-linked compensation with the loss-of -diversification costs associated with that
compensation. A performance-benchmarked portfolio option plan allows the firm to shift

that balance towards cash without sacrificing incentive-alignment. To see this, assume for

% Recall that the goal of an indexed option compensation is to create better incentive alignment, restoring
the link between pay and performance by rewarding managers only for that portion of performance under
managers control. If sole goal were to decrease managers compensation, firms could simply decrease the
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the moment that the firm has currently found the optimal balance between awarding
conventional options and other, non-equity based compensation. Performance-
benchmarked portfolio options (indexed portfolio options) are designed to limit
managers risk exposures to those the managers can control. If we think that this selected
exposure provides better incentive-alignment than the conventional option, then the
number of indexed portfolio options can actually be reduced relative to the firm’s current
conventional option grants. With the superior incentive-alignment attributed to indexed
portfolio options, the firm could afford to shift its cash-option mix more towards cash.
The gains from this strategy relative to a option compensation plan that relies solely on
relative-performance-benchmarked options, if any, will depend upon the relative
efficiency of the options on the performance-benchmarked options and conventional

options, explored in the next section.

IV.  An Empirical Analysisof Conventional and Indexed Portfolio Option
Efficiency

To better understand how economically significant the efficiency loss created by
performance-benchmarking (indexing) is, we investigate the efficiency of indexed
portfolio and conventional options (both with and without the cash supplement described
above). This analysis should provide some guidance on how to best implement arelative-

performance-based compensation plan

Our empirical investigation begins by cal culating stock and option efficiency metrics for
al firmslisted in Value Lin€ s Investment Survey as of December 31, 1998. We also
examine separately the results for a sample of Internet-based firms defined by the
Hambrecht & Quist (H& Q) Internet Index.EIThe H&Q Internet Index is used because
Vaue Line s coverage of internet-based firmsislimited to six firms during the period
over which we conduct our examination. Internet-based firms are perhaps of particular

interest because much of managers compensation in these firmsis equity-based, and

number of conventional options granted to managers, rather than go through the trouble of switching to an
indexed option system.

% The H& Q Internet Index comprises a sub-sample of Internet-based firms, and is not confined to H& Q
clients. The Internet Index is widely-cited and viewed as areliable reflection of Internet-based activity.
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such managers are likely to have a substantial fraction of their wealth invested in these
companies. As a consegquence, compensation plans that reduce volatility, such as the

indexed portfolio plans discussed here, might be especially valuable to these managers.

Vaue Line sindustry classifications are widely-held to be more accurate than industries
formed using SIC codes. The database of firms and their industry classifications used in
this paper are described in Stafford (2001); we have updated that database through year-
end 1998.%] The Stafford-Andrade Value Line datalists all firms and industry
assignments collected from fourth quarter editions of Vaue Line, excluding foreign
industries (e.g. “ Japanese Diversified” or “Canadian Energy”), ADR’s, REIT's,
investment funds, and firms with industry classifications of “unassigned” or “recent
additions’ that are not subsequently assigned to an industry by Vaue Line. The database
uses Vaue Line' sindustry classifications, with afew exceptions. For example, industries
that differ merely by geographic classifications (e.g., “Utilities (East)” and “ Utilities
(West)”) are merged into one classification; industries where the product lines seem
particularly similar (e.g., “Auto Parts (OEM)” and “Auto Parts (Replacement)”) are also
combined into one category. In total, our sample consists of 1496 Value Line firms
classified into 56 industries.

To calculate efficiency levels as described in 111(C), we need estimates of 3 and ¢ for
each firm asinputs. To estimate afirm’s 3, we use the market model, incorporating the
last 150 trading days of returns data prior to December 31, 1998, and using CRSP's
value-weighted market composite index. We use these same 150 trading days of returns
data to estimate each individual firm’s volatility, o as well asthe market’ s volatility, om
, calculated from CRSP' s value-weighted market composite index. EilWe assume arisk-
premium of 7.5% (7.2% continuously-compounded), the historical average amount by
which the value-weighted market index exceeds the long-term government bond rate
(beginning in 1926). Continuously-compounded daily excess returns (net of daily riskless

rates) are used in al calculations. The Value Line industry components over the six

% The author thanks Gregor Andrade and Erik Stafford for use of this database.
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month period ending December 31, 1998 are used to create both value-weighted and
equal-weighted daily industry returns.

Table 1 displays the characteristics of firmsin our sample. Panel A shows that the mean
betafor Value Line firmsis 0.90, with an annual volatility level of 52%, and the mean
firm size (market equity value) is $7.5 billion. Panel B shows that the mean beta and
volatility for H& Q Internet based firms is higher than the average Vaue Line firm (beta
= 2.00 and annual volatility = 117%). As a consequence, for athree-year vesting period,
the mean efficiency of stock compensation for Vaue Linefirmsis 81% (higher than the
63% of H& Q firms), and the efficiency of conventional stock optionsis 76% (versus
61% for H& Q firms). Table 2 further details some of the information from Table 1 by
showing the industry-level figures corresponding to Table 1's summary statistics. We can
see from Table 2 that industry-level volatility (volatility calculated using the return of the
Value Lineindustry index) ranges from alow of 16% for the Utility industry, to a high of
57% for QOil Field Services and Equi pment,@and averaging 32% across all industries.
Notice too that the correlation between firm returns and market returns averages 0.48
over al Vaue Line firms, with amaximum value of 0.70 firm Bank and Thrifts, and a

minimum of 0.31 for Utilities.

The correlations give us a preliminary sense of how effective performance-benchmarking
(indexing) to the market and or industry might be. The square of the correlation is the R?
from the CAPM regression model, which indicates how much of the firm’svolatility is
explained by market movements. From Table 2, the mean R? across industries is 23%
(the mean R? acrossindividual firms is also 23%). The majority of volatility in returnsis
therefore non-systematic. Similarly, one can look to the last column of Table 2 to see

how industry-level indexing might affect volatility. This column displays the correlation
coefficient between the firm’s ex-market returns and its ex-market industry returns. These

correlation coefficients cal culations remove the effect of market movements, and show us

2 | n cases where 150 days of data are not available, we require a minimum of 64 observations (3 months)
of daily returnsfor volatility estimation.

% v/alue Linesinchoate Internet industry index has a higher volatility of 79%, but Value Line includes only
six firmsin thisindustry, prompting our use of the H& Q Internet Index.
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how much correlation remains between the firm and its industry after such an adjustment.
The larger the correlation coefficient, the greater the marginal decrease in volatility that
can be achieved from removing industry effects from the manager’s portfolio. Table 2
illustrates that the average firm returns have a correlation of 0.28 with its industry,
meaning that the R? from aregression of ex-market firm returns and ex-market industry
returns is 0.08. Therefore, 8% of the volatility remaining after stripping out market
effects from firm returns is due to industry movements. Together, these numbers suggest
that much of a stock’svolatility is not industry or market related, meaning that the
manager will still bear significant firm-specific risk even if options are performance-
benchmarked, that is, indexed.

Table 3 turnsto the efficiency of stock and option compensation using three types of
relative-performance-benchmarked portfolios — a portfolio hedged against market
movements, a portfolio hedged against industry movements, and a portfolio hedged
against both industry and market movements. Hedging out market movements drops the
manager’ s stock portfolio from a’52% annual volatility to 45% annual volatility. Taking
out non-market industry effects drops the volatility to 42%. The column labeled
“Efficiency of Stock or Indexed Portfolio) displays the efficiency that results from the
combined volatility decrease and shift in the composition (systematic versus
idiosyncratic) of that volatility. The efficiency of a stock-based portfolio declines from
the 81% associated with agrant of the firm’s stock, to 72% for the market- and industry-
adjusted stock portfolio. In other words, the private value that a manager places on her
stock compensation is 81% of its market value when the firm’s stock is used. When the
manager is compensated using the market- and industry-adjusted portfolio, the private
value that a manager places on that portfolio is 72% of its market value. The declinein
efficiency is somewhat greater for option-based compensation, which moves from an
efficiency level of 76% for a conventional option, versus 63% for an option on a market-

and industry-adjusted performance-benchmarked portfolio.

If we stopped the analysis here, the conventional option, with its higher efficiency level,

would seem to dominate the option on the performance-benchmarked (indexed) portfolio.
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Of course, this conclusion ignores several advantages of indexed options not considered
in the efficiency-based cost calculations. First, the indexed option may better motivate the
manager simply because more of the volatility of her stock and option holdings is now
under her control. Second, an indexed option costs less (meaning it has alower market
value) than a conventional option. This lower cost means that a firm could supplement its
indexed option grant with a cash grant, in order to bring the combined value of the
indexed option and the cash up to the level of a conventiona option. Because cash is
100% efficient from the manager’ s standpoint (i.e. she can invest cash as she sees fit),
this combination will have a higher efficiency than that of the indexed option alone.
Indeed, it is conceivable that this extra cash could boost the efficiency of the indexed

option-cash combination higher than the efficiency level of the conventional option.

To better understand the efficiency of this market-value-equivalent portfolio of indexed
portfolio option plus cash, one first needs to know how large the cash grant will be. The
larger the cash grant, the larger the efficiency gains. The last column in Table 3 shows
how large a cash grant is needed to equate compensation value across the two different
types of option programs: conventional and performance-benchmarked (indexed)
portfolios. The mean ratio of the market value of the option on the market-adjusted
portfolio to the market value of the conventional option is 93%, and the mean ratio of the
market- and industry-adjusted option to the conventional option is 91%. Thus, in the case
of the market-adjusted option, the firm gives the manager cash equivalent to 7% of the
conventional option’s value, combined with that option on the market-adjusted portfolio,
or in the case of the option on the market- and industry-adjusted portfolio, cash
equivalent to 9% of the conventional option’s value, combined with that option on the

market- and industry-adjusted portfolio, to form the market-val ue-equivalent portfolios.

Table 4 displays efficiency levels for conventional and indexed portfolio options (similar
to those in Table 3), but on an industry-by-industry basis. The table reveals that industries
such as Utilities, Natural Gas, Bank and Thrifts have efficiency levels for market-
adjusted options on the high end of the spectrum, while Internet-based firms, Educational
Services, Medical Services and Qilfield Services and Equipment have efficiencies on the
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lower end. Examining the efficiency levels of the market- and industry-adjusted option
portfolio yields much the same story. Holding cost of compensation constant between the
performance-benchmarked option plus cash and the conventional option, the market- and
industry-adjusted indexed option could be supplemented by an amount of cash ranging
from 6% of the conventional option for H& Q Internet-based firms, to 29% of the
conventional option’s value (Coal and Alternate Energy), averaging 11% across all
industries. So, even after considering the marginal contribution of removing industry
effects, the mgjority of the value from the market-value-equivalent market- and industry-
adjusted option plus cash package comes from the indexed portfolio option, not from
cash.

Tables 3 and 4 tell us that the amount of the cash grant required to bring the cost of the
performance-benchmarked option up to the value of the conventional option will be
small. Isthisrelatively small cash grant enough to boost the combined cash plus
performance-benchmarked option efficiency level above that of the conventional option?
Table 5 addresses this question. It displays the efficiency level of conventional options,
the efficiency level of the indexed option, and, using the market value ratios from Table
4, the efficiency level the indexed option plus cash grant. In Table 5, Panel A, can see
that the mean efficiency level of the conventional option for Value Linefirmsis 76%
versus 63% for the market- and industry-adjusted option, before considering the added
cash. Mixing in cash averaging 9% of the conventional option’s value boosts the
efficiency of the indexed portfolio option itself to 65%, and the indexed portfolio option
plus cash combination to 68%. The numbers for the other indexed portfolios (market-
adjusted or industry-adjusted) are similar. The conclusions for the set of Internet-based
firms parallel those of the Value Line firms: the conventional option efficiency has a
mean value of 59%, and the market- and industry-adjusted indexed option efficiency
moves from its value of 43% to an efficiency level of 48% when the cash supplement is
added. Even with the addition of the market-value-equivaent cash, market and/or
industry indexing is less efficient (managers place alower private value on it relative to
its market value) than conventional option grants. Note that these efficiency levels would

be lower till if the value difference between an indexed option and a conventional option
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were paid to the manager in the form of more indexed options, rather than in cash (i.e.
that 9% value difference would consist of indexed options, rather than cash), as advised

by many of the proponents of indexed options.

V. Conclusions

Recent market volatility has strengthened the call for indexed options, that is, options
whose payoff is linked to some sort of market or industry-based index. Such options hold
the potential to propitiate critics of conventional stock options, critics who view the
Brobdingnagian fortunes amassed by many managers during the bull-market as the result
of luck, not ability or effort. Indexed options compensation, assert its proponents, tightens
the link between manageria efforts and compensation by removing overall stock market
gains (or losses), or perhaps industry-level gains (or losses) from managers
compensation. While managers have seemed reluctant to adopt compensation indexed to
market or industry benchmarks (only one U.S. firm, Level 3 Communications, currently
has an indexed option plan), the recent derailment of the long-running bull market may

draw more manageria support for indexing in the future.

In this paper, | compare the deadweight costs of the options on the performance-
benchmarked (or indexed) portfolio to the costs of conventional stock options.
Deadweight costs arise in any equity-linked compensation plan: equity-linked
compensation exposes managers to firm-specific risk, inevitably creating some lossin the
managers ability to hold diversified portfolios. Constrained in their ability to diversify,
managers are exposed to the firm’stotal volatility, rather than the smaller systematic
portion faced by the well-diversified investor. As a consegquence, the stock’ s expected
returns are too low to fully compensate managers for the risk they must bear, leading
them to value their stock and options at less than their market value. This gap between
the cost of equity-linked compensation to the firm (its market value) and the value placed
on that compensation to undiversified managers, is a deadweight cost to the firm. To
determine the optimal proportion of equity-based compensation, the firm must balance
the deadwei ght loss-of -diversification costs against the incentive-alignment benefits

produced by that compensation.
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Perhaps surprisingly, the deadweight cost of an option on a performance-benchmarked
portfolio is greater than the deadweight cost of a conventional option. When the option
on the performance-benchmarked portfolio factors out the effect of systematic risk, it
eliminates the very type of risk that provides the holder of a conventional option with a
type of “implicit” diversification. A manager holding a conventional option will bear
both systematic and non-systematic risk, and will be compensated through the stock’s
expected return for the systematic portion of that risk. A manager holding an option on a
performance-benchmarked portfolio bears “only” non-systematic risk, and is therefore
not “compensated” for any of that risk exposure, leaving the manager with an expected

return of risk-free rate on the underlying asset.

To explore whether the theoretical deadweight costs of options on performance-
benchmarked portfolios are economically significant, | use a method developed in this
paper to empiricaly estimate their magnitude. | find that the firms tracked by Vaue Line
have a mean efficiency level of 72% for the conventional stock option, meaning that an
undiversified Vaue Line manager values that option at 72% of its market value on
average. Indexing to the market and industry reduces the manager’ s private value of that
option from 72% of market value to 63%. If thisindexed (performance-benchmarked)
plan is supplemented by a market-value-equivalent cash grant (i.e. the amount necessary
so that together the cash plus the indexed option has a market value equal to that of a
conventional option), the efficiency level increases to 68%, alevel that is still twelve
percent lower than the efficiency of the conventional option. And for more volatile
Internet-based firms, the contrast is even more striking: the efficiency of a conventional
option is 59%, and that of the market- and industry-adjusted indexed plan (supplemented

by cash) is 48%, an average twenty-four percent lower than the conventional option.

This deadweight cost analysis has three practical implications, all essential to afirm
adopting an indexed option plan. Thefirst is that removing industry-level volatility
unambiguously “increases’ efficiency of the market-indexed portfolio. This efficiency

increase occurs because the market-indexed portfolio is free of systematic risk (by
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construction), and the marginal effect of removing ex-market industry movements (“ex-
market” means the portion industry return unrelated to market movements) from the
market-indexed portfolio decreases idiosyncratic volatility without further sacrifice of
expected returns. The better the match between the firm’s benchmark portfolio and the
factors under the managers’ control, the more that the manager’ s exposure to
unproductive (and costly) idiosyncratic volatility will decrease.

The second practical implication of the greater deadweight costs associated with a
compensation plan structured around options on performance-benchmarked portfoliosis
that firms implementing the performance-benchmarked portfolios plan should award
fewer indexed portfolio options than the number that they would have otherwise awarded
in aconventional option plan. This practice contradicts the traditional recommendation
that managers receiving performance-benchmarked options be granted a greater number
of options than they would otherwise receive under a conventional option plan.
Increasing the number of options on a performance-benchmarked portfolio, however,
would only exacerbate the deadweight cost problem. Instead, to increase efficiency while
bringing the value of the option on the performance-benchmarked portfolio grant up to
the value of the conventional option, the firm can supplement the option on the
performance-benchmarked portfolio with enough cash to equate the dollar value of the
two types of option plans. The efficiency level of this market-market-value-equival ent
indexed option portfolio is greater than the efficiency of the performance-benchmarked
option aone. Nevertheless, as an empirical matter, the cash required to equate the two
market values istoo small to alter efficiency much. That is, at least for Value Line firms,
the combined efficiency of the market-market-value-equivalent indexed option planis

still less that the efficiency of a conventional option plan.

Finally, the deadweight cost analysis suggest that firms who adopt an indexed option plan
should consider increasing the cash component above the minimal market-market-value-
equivaent amount suggested above. Why the increase to the cash component? An
indexed option plan, if successfully designed, tightens the link between managerial pay

and performance. With this greater degree of incentive alignment, the firm’s optimal mix
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between cash and equity-based compensation may shift towards cash. If the incentive
alignment gains from moving to a performance-benchmarked plan are large enough, the
firm can produce the same degree of incentive alignment using fewer options. With this
decrease in the cost to create a given degree of incentive alignment, the firm can increase
the proportion of cash in the compensation package, an increase that will raise the value
that managers place on their compensation, without increasing the firm’s cost by alike
amount. In fact, any time that a firm can decrease the equity component of compensation,
while maintaining the desired degree of incentive aignment, it has an opportunity to

increase shareholder value.

In sum, compensation committees need to carefully consider the benefits offered by
indexing, contrasting the benefits with the deadweight costs described in this paper. If a
firm does move forward with an indexing scheme, the best performance-benchmarked
portfolio will remove not only market (systematic) risk, but also as much idiosyncratic
risk as possible, aslong as that risk is not under managers' control. After determining the
best performance-benchmarked portfolio, firms adopting such a plan need to re-evaluate
the appropriate mix of cash and optionsin the compensation plan, considering whether
they can increase the cash component while maintaining the desired degree of incentive

alignment.

41



References

Acharya, V. V., K. John and R. K. Sundaram, 2000, "On the Optimality of Resetting
Executive Stock Options," Journal of Financial Economics 57 (1), 65-101.

Aggarwal, R. K. and A. A. Samwick, 1999, "The Other Side of the Trade-Off: The
Impact of Risk on Executive Compensation,” Journal of Political Economy 107 (1), 65-
105.

Akhigbe, A. and J. Madura, 1996, "Market-Controlled Stock Options: A New Approach
to Executive Compensation,” Journal of Applied Corporate Finance 9, 93-97.

Antle, R. and A. Smith, 1986, "An Empirical Investigation of the Relative Performance
Evaluation of Corporate Executives,” Journal of Accounting Research 24 (1).

Barr, S., 1999, "Pay for Underperformance?,” CFO, (July 1999), 83-85.

Bertrand, M. and S. Mullainathan, 1999, Are Ceo's Rewarded for Luck? A Test of
Performance Filtering, Princeton University.

Bettis, J. C., J. M. Bizjak and M. L. Lemmon, 1999, "Insider Trading in Derivative
Securities: An Empirical Examination of Zero-Cost Collars and Equity Swaps by
Corporate Insiders.”

Bettis, J. C., J. M. Bizjak and M. L. Lemmon, 2000, "Insider Trading in Derivative
Securities: An Empirical Examination of Zero-Cost Collars and Equity Swaps by
Corporate Insiders," Journal of Financial Economics Forthcoming.

Bizjak, J. M., M. L. Lemmon and L. Naveen, 2000, "Has the Use of Peer Groups
Contributed to Higher Levels of Executive Compensation?”

Black, F. and M. Scholes, 1973, "The Pricing of Options and Corporate Liabilities,"
Journal of Political Economy 81 (May-June), 637-654.

Bolster, P., D. Chance and D. Rich, 1986, "Executive Equity Swaps and Corporate
Insider Holdings," Financial Management 25 (2), 14-24.

42



Brenner, M., R. K. Sundaram and D. Y ermack, 2000, "Altering the Terms of Executive
Stock Options," Journal of Financial Economics 57 (1), 103-128.

Cairncross, F., 1999, "Survey: Pay: Who Wantsto Be aBillionaire?," The Economist,
(May 8, 1999), S14-S17.

Cadlaghan, S. R., P. J. Saly and C. Subramaniam, 2000, "The Timing of Option
Repricing.”

Carpenter, J. N., 1998, "The Exercise and Valuation of Executive Stock Options,”
Journal of Financial Economics 48 (2), 127-158.

Carpenter, J. N., 2000, "Does Option Compensation Increase Manageria Risk
Appetite?,” Journal of Finance 55 (5), 2311-2332.

Carter, M. E. and L. J. Lynch, 2001, "An Examination of Executive Stock Option
Repricing," Journal of Financial Economics 61 (2), 207-225.

Chance, D. M., R. Kumar and R. B. Todd, 2000, "The "Repricing" of Executive Stock
Options," Journal of Financial Economics 57 (1), 129-154.

Detemple, J. and S. Sundaresan, 1999, "Nontraded Asset Va uation with Portfolio
Constraints: A Binomia Approach," The Review of Financial Studies 12 (4), 835-872.

Garvey, G. T.and T. T. Milbourn, 2001, "The Rpe Puzzle: Searching for an Answer in
the Cross-Section," Working Paper (May 2001).

Gibbons, R. and K. J. Murphy, 1990, "Relative Performance Evaluation for Chief
Executive Officers," Industrial and Labor Relations Review 43.

Hall, B. J. and K. J. Murphy, 2000a, "Optimal Excercise Prices for Executive Stock
Options," American Economic Review 90 (2), 209-214.

Hall, B. J. and K. J. Murphy, 2000b, "Stock Options for Undiversifed Executives,"
NBER Working Paper Series # 8052.

43



Himmelberg, C. P. and R. G. Hubbard, 2000, "Incentive Pay and the Market for Ceo's:
An Analysis of Pay-for-Performance Sensitivity," Working Paper Series (July 24, 2000).

Holmstrom, B., 1982, "Moral Hazard in Teams," Bell Journal of Economics 13, 324-340.

Huddart, S., 1994, "Employee Stock Options,” Journal of Accounting and Economics 18,
207-231.

Janakiraman, S. N., R. A. Lambert and D. F. Larcker, 1992, "An Empirical Investigation
of the Relative Performance Evaluation Hypothesis,” Journal of Accounting Research 30
(2), 53-69.

Jin, L., 2000, CEO Compensation, Risk Sharing, and Incentives. Theory and Empirical
Results, Massachusetts Institute of Technology.

Jin, L. and L. K. Meulbroek, 2001, "Do Underwater Executive Stock Options Align
Incentives? The Effect of Stock Price Movements on Manageria Incentive-Alignment,”
Harvard Business School Working Paper Series 02-002.

Johnson, A., 1999, "Should Options Reward Absolute or Relative Shareholder Returns?,”
Compensation and Benefits Review.

Johnson, S. A.and Y. S. Tian, 2000, "Indexed Executive Stock Options," Journal of
Financial Economics 57, 35-64.

Kay, I. T., 1999, Compensation and Benefits Review.

Lambert, R. A., D. F. Larcker and R. E. Verrecchia, 1991, "Portfolio Considerations in
Vauing Executive Compensation,” Journal of Accounting Research 29 (1), 129-149.

Merton, R. C., 1992, Continuous-Time Finance, Cambridge, MA, Blackwell.

Meulbroek, L., 20013, "Designing an Option Plan That Rewards Relative Performance:
Indexed Options Revisited," Harvard Business School Working Paper Series 02-022
(September 2001).



Meulbroek, L., 2001b, "The Efficiency of Equity-Linked Compensation: Understanding
the Full Cost of Awarding Executive Stock Options,” Financial Management (Summer
2001), 5-30.

Meulbroek, L., 2001c, "Level 3 Communications, Inc.," Harvard Business School Case
NO-201-069 (April, 2001).

Murphy, K. J., 1998, "Executive Compensation,” in D. Card, Ed., Handbook of Labor
Economics, Amsterdam, North-Holland.

Nalbantian, H. R., 1993, "Performance Indexing in Stock Option and Other Incentive
Compensation Programs,” Compensation and Benefits Review 25 (5), 25-40.

Oyer, P., 2000, "Why Do Firms Use Incentives That Have No Incentive Effects?,”
Working Paper (June 2000).

Rappaport, A., 1999, "New Thinking on How to Link Executive Pay with Performance,”
Harvard Business Review, 91-101.

Reingold, J., 2000, "An Option Plan Y our CEO Hates," Business Week, (February 28,
2000), 82-88.

Saly, P. J., 1994, "Repricing Executive Stock Optionsin a Down Market," Journal of
Accounting and Economics 18 (3), 325-356.

Schizer, D., 20014, "Tax Constraints on Indexed Options,” University of Pennsylvania
Law Review (Norms and Corporate Law Symposium).

Schizer, D., 2001b, "Tax Constraints on Indexed Options," Journal of Taxation and
Investments 18 (4), 348-359.

Schizer, D. M., 2000, "Executives and Hedging: The Fragile Legal Foundation of
Incentive Compatability,” Columbia Law Review 100 (2), 440-504.

Sloan, R. G., 1993, "Accounting Earnings and Top Executive Compensation,” Journal of
Accounting and Economics 16, 55-100.

45



Stafford, E., 2001, Managing Financial Policy: Evidence from the Financing of Major
Investments, Harvard University.

46



Ly

961'T 961'T 961'T 96T u

80°0 600 60°0 T70°0 ABp pIS

110 190 €8°0 ¥90°0 uelpaw

9.0 190 180 €100 ueaw
Anje 1eaA 0T AinyeN Jea € (A1) Kousioig ('s) wniweid

Aouaioiy3 uondo Anb3 uiniay

961'T 961'T 961'T 961'T u

6£0°0 616'2Z 020 or'0 ASp PIS

LTT0 LTS'T 870 180 uelpaw

L2T°0 605, 250 06°0 ueaw
(‘o /C1-11)) oney (wwsg ) (‘o) Anjiejon ('g) ereg

adieys w4 Jo anpea Alnb3

SWwi4 aulq anfeA .y [aued

"swu Jo Jaquunu sy} siuasaldal U, "AjoAnoadsal pajage) sieak 0T pue € ale suondo jo uonelidxa 01 awWi 8y} pue sieak € si %201s ay) Jo pouad BUnsaA syl J01SaAUI PaLISIBAIP
8y} 01 X201S ay] Uo uondo syl Jo anjeA ay 01 Jebreuew pPaljISIBAIPUN 3YI 01 %001S 8yl Uo uondo ay) Jo aneA ayl Jo onel ayl s ,Aousiolg uond, "I0ISBAUI PSIISISAID BYl 0 %201S 8yl
10 anfeA sy 01 Jafeuew pPalISIBAIPUN 3Y) 01 %201S 8yl JO anjeA ay Jo onel ay) si ,Aouaidiyg Aunb3,, “su Jo [aAs] JayBiy syl Jo} aresuadwod o] Jabeurw palisiaAipun ue Ag paiinbai
>001s e uo wniwalid winal ayl st ,('s) wniwaid uimay, "86/TE/ZT 1O Se painseauw si,Wii4 ay) Jo anfeA Aunb3, "uomewnsa AljiejoA pue elaq 1o} painbal ase suinal Ajrep Jo (syiuow
€) suoieAIasqo 9 Jo wnwiuiw y ‘(sarel ssapisu Ajrep Jo 18u) suinas ansodwo)d OVASYN/XINVY/ASAN Alrep pawybiam-anjen papunodwod-A|Snonunuod syl Si uinial 1axiew
3Yl ’suone|nofed |[e ul pasnh ate (Salel SSaPiSU Ajiep Jo 1au) suinial Ssaaxa Ajlep papunodwiod-A|snonuinuoDd "86/TE/ZT JO Se Sl 1uwiau] O®H €6 JO SISISU0D 1aserep g |[aued
8y ‘sisAjeue ay) ul papn|oul 10U aJe salIsNpul pue swily ubialod ‘86/TE/ZT 10 Se suonealisse|d AIsnpul 9G olUl PalISSe|O SWill aul anfeA 964 T 10 SISISUOD 1aserep Y |aued 8yl

866T 'TE Joquadaq :swlid paseg-laulaiu] O®H pue swiid4 ASAIng A1snpuj aul anfea
swlii4 ajdwes Jo sansusloeReyYD
T31dvL



1817

€§ €S

€T°0 Z¢T’o
190 950
T19'0 950

€5
€T'0
290
290

€5
¥.0°0
6ST0
99T°0

Ain1e 1eaA 0T Alin1e|\ 1eap €

(NN Kousioiyg

('s) wniwaug

Adus1o1yj3 uondo Ainb3 ulniay
€9 €9 €9 €5
€€0°0 62T'TS €€°0 L¥'0
821°0 912'T 6T'T 90C
0€T'0 82T'¥T ITT 00C
(‘o /Ca-11)) oney (wwg ) (‘o) Aujirejon ('g) ereg
adieys w4 Jo anpea Alinb3

u
ASp pIs
ueipaw

ueaw

u
ASDP pIs
ueipaw

uesw

Swiiq paseg-1aulaly] 1sind 7 1ydaiqueH :g |aued

866T 'TE Joaquwiada( :suwlid4 paseg-laulaiul O®H pue suwlii4 A8AInS A11snpuj aui] anjeAa
swJii4 ajdwes Jo sonstlaoeeyd

(‘1u092) T 319VL

"sw Jo Jaquinu sy} sjuasaldal LU, “Ajaanoadsal pajage] sieak 0T pue £ ate suondo Jo uoielidxa 01 aWil Sy} pue Sieak € Si 3001S U} Jo polad BunsaA syl "10ISSAUI PaLJISISAIP 8Uj) 0}
001S 81 uo uondo 8y Jo anjeA ay1 01 Jabreurw paliSIaAIpuN 8y 01 ¥201S 3yl uo uondo ayl Jo anfeA ayl Jo olel ayl si ,Aouaidiyg uondQ, J01S8AUI PBLIISISAIP Y] 0] 4201S 8yl JO anjeA
a1 01 Jafeuew palisIaApuN 8yl 01 %001S 8yl JO anjeA ay) Jo onel ayl si Aouaioig Aunb3, "su 1o |9As] JayBiy ay) Jo) aresuadwos 01 Jalbeuew pauisiaaipun ue Agq palinbal %o01s
e uo wniwaid wmal ays st ,('s) wniwaid winay, '86/TE/ZT 10 Se painseaw Si ,Wii4 ayl Jo aneA Aunb3, -uoiewnss AljeloA pue elaq Jo} palinbal ate suimal Ajrep Jo (syiuow
€) SuOeAIasqo 9 JO WNwiulw v "(sarel ssapisi Ajiep Jo 18u) suimal ausodwod OVASYN/XINV/ASAN Ajrep pawybiam-anfen papunodwod-AjSnonunpuod syl Si uinlal 1axiew
3yl 'suofe[nofed |fe Ul pasn are (sarel ssapisu Ajrep Jo 18u) suinal ssaoxa Ajlep papunodwod-A|snonunuod "86/TE/ZT O se swlly 1aulaiu] OPH €S JO SISISUOD 19selep g |aued
8yl ‘sisAfeue ay1 ui papn|oul 10U aJe SaLIsnpuUl pue swll ubleiod '86/TE/ZT 1O S suoneolIsse|d Ansnpul 9G Olul PaliISSe|d SWll aul anfeA 96T 1O SISISU0D 1aselep v |aued 8yl



6

120 o1 400) 0 170 o1 40] 1240 0€0 170 Sv'0 9’0 62°0 G.°0 SL°0 G29 G/S 828 8 SB|OIYA [eUONRBIOBY % BuiSNOH painoejnuep
8T'0 020 120 170 f140] 1240 120 9T'0 L¥'0 150 62°0 780 280 8¥0€ Zv9 7591 ra74 Kisuiyoen
oT'0 LE0 9€0 0zo 790 090 9T’0 LT0 LE0 8€0 vv0 60 G880 629 20e 66V 144 Jusuwisanu|
0co 0.0 69°0 100 950 150 6.0 8T°0 vT'T 90T 920 ere LTC 6229¢ 86VTT  /8E0C 9 lauwiB|
810 2o 20 €710 850 150 0€0 €10 ev'o Sv'o 620 €60 160 0SSPT 4144 €V8L [A°] aoueINSuU|
8T°0 9T'0 (orAl] 170 Sv'0 Sv'0 1€0 0co 950 150 ov'o 780 G6°0 2005 6SET 6662 (033 (reauawuonAuz Buipnjour) saIMISS [erisnpul
120 vT0 8T'0 LT0 87’0 1240 1€0 €20 €v'o €50 120 9.0 SL°0 21982 T G§G2eT 8T $10Npoid pjoyssnoH
1C0 8¥'0 6€°0 600 Lv'0 9v'0 0€0 cro €50 €50 0co 760 680 L6ET 90T si24% T Buiwes % [10H
f4A) 8T'0 120 cro o 144 €20 €10 €v'o €r'o €20 190 890 L6VL 6.¢¢C 9699 (014 $210)S A192019 % SI9[ESB|0YM POOS
2co ST0 0co 170 €v'o 144 120 170 cvo 1444 0co 990 890 9266 S68T 9009 1914 Buissaooid poo4
120 120 €20 €10 050 670 LE0 LT0 190 S9°0 6€0 Va1 LT'T 108.¢ LETT 2692 [4°] 10310NPUOdIWSS 7@ SOIUONO3IT
120 000 700 STO0 2¢s0 150 1€0 cro v0 €v'o 20 6.0 8.0 6TE99 ovet 080T 14 9ouelddy swoH 7% Juswdinb3 [eowos|3
120 o JAA) 800 670 JA A vv0 150 90 G680 60 €T GE'T 8€L 8STT 0977 S $9JIAIBS [euoireonp3y
f=140] €0 9€0 LT°0 850 950 o vT°0 YA 1590 62°0 660 20T 9TVeT 09T 9/80T 9 a101s6n1Q
20 900 4% ZTo 050 ¢s'0 62°0 120 G50 150 0€0 160 SO'T €99 2501 09S¢ A Briag
LT°0 800 0oT'0 €T0 250 050 920 0T'0 €v'o yA A jerAll] G8°0 G8°0 0S.LYT T8ET €965 1474 payisianig
0co vT0 8T'0 ¥1T°0 050 150 8€°0 8T0 890 0,0 SE0 w2t 9T JelsieVA4 89Y€ 06TLT 1L Jaindwod
yA A 990 99°0 700 050 050 750 6T°0 2s’0 250 120 60 ¥6°0 08SY 0€S 0€S Z ABiauz sreussyy ® [e0D
6T°0 910 8T0 ZTo je140] o1 400) jerAlo] Y170 €vo Lv0 2z0 9.0 SL°0 2998 G8¢T T29€ 29 [edlwsyd
LT°0 600 170 ¥T°0 050 670 LE0 91’0 150 250 SE0 €60 €6°0 8TCET Ge8 Z8€E €9 BuipjingawoH % ainiuing ‘Juswa) ‘sjeusie Buiping
[4 A o 8€0 600 €90 290 170 91’0 850 190 SE0 't LET 8¢S0¢ ¢L0S 8¢¢eCT 9€ S9IIMISS [eloueuld % BuisesT ‘abelaxoig
LE0 €0 2ro S0°0 090 650 9€°0 600 €50 €50 Y10 LTT €T'T 8TVIT (00} 474 026 14 AL 8|qeD B Bunseopeoig
0€0 200 LT0 91’0 670 Lv°0 ce0 170 Lv'0 Sv'o 0€0 G80 1.0 1229 (4404 2€9ce €T abelanag
0co €€0 €e0 800 1.0 0.0 9€'0 60°0 Er°0 Sv'0 20 9T'T 9T'T G12TC 9€€9 fa14% LS HuyL ®ueg
9T'0 92’0 120 ST0 144" s140) 120 ST0 1240 VA4 et 0.0 .0 /181¢ 9v0T 90T¢ e Sled ony
820 LT°0 620 0T'0 750 950 8€°0 60°0 150 750 6T°0 80T 80T 80¥9¢ ovTT 286Y7T 8 AoniL @ ony
LT°0 2zo 920 oT'0 o or'o 62°0 ST0 €90 190 20 G8°0 880 8611 fAcie] 6SCT 4 80ys % |aseddy
20 150 750 900 650 650 €r'o 600 150 850 0c'o ST 92T 14074 1,02 141014 VT uodsuel] Jy
2z0 0g0 620 600 je140] ev'o 0€0 ZTo evo 9v'0 120 190 .0 8678 69€T 9819 LT asuajaq ¥ soedsolay
ST'0 120 62°0 170 950 950 €20 170 0 70 120 €80 €80 €86€ 8.€¢ 9T.E e Jadedsman % Bulysiiand ‘Buisiuenpy
A3aals a3an NV3IW A3AAls d3In  NvIn A3AAls d3aw NvaIW A3AALS d3InN  NvaIn A3adls a3anw NVIN

() (Y'd) (o) ('o) ('d) (wws) 86/TE/CT swiiq Ansnpu|
(»w ay1 1no Buyey *110D PIA-WiH 1e|OA Ajirejon w4 elog uo anfeA Aunb3
12)4e) "110D "pul-wlii4 Ansnpu)

SallIsnpu| aulq anfeA v [aued

sonsuaIoeIRYD AlISnpu|
¢374avl

‘(panowal usaq sey uimal Ansnpul ayi Jo Jusuodwod 18xew ayl
Teyl sueaw 18y ewW-xa a1aym) uinal Asnpul sy ew-xa, ayl pue uinjal s,Wwli 8yl Usamiaq Uoe|a1iod ayl si , 110D "puj-Wiid, “erep Ajrep wolj pale|nafed uinal ssaoxa s,A1Snpul syl pue uinial SS8oxa S,ully ay)
US3MIBQ UOITR[31I00 83U} S, 110D PIA-WIIH, “AnSnpul aul anfeA pauioads sy ulyim swiuy (e Jo pasudwod xapul Ansnpul paybiam-anjea e 1oy suinal Ajrep Jo Aljinejoa pazirenuue ayi st ANjIeloA Ansnpuy, "suinial
Ajrep jo Aujiyejon pazijenuue ayy si ,ANIRIOA WU, 'SUINIBI SSBOXS UM [9pOW 18y ew ay) Buisn pare|nofed eiaq [aAal-Wly € S| ,e1dd, '86/TE/ZT 4O Se painseaw si ,anfeA Alnb3, ‘uin}al 19xsew ay) oy pasn s
xapu| ansodwo) parybiam-anfeA s,dSHD 'SUYIUOW 921y} 1Ses| 18 SISA0D Blep eyl se Buo| se ‘erep a|ge|ieAe ay) asn am ‘s|ge|ieA. 10U SI BIep JO SUIUOW XIS §| ‘86/TE/2ZT Buipua pouad yiuow xis ay} Jano (arel aaly
-ySH JO 18U) uInial SS89Xa papunodwod-A|snonunuod Ajrep asn suonendfed syl ‘86/TE/ZT O Sk Xapu| paseg-1auiaiu| 1SInd % 1YdaiquieH Ul SWily £G pue aul anfeA Aq payoedi swily 96T JO SISISUOD Jaserep ay L

866T ‘TS Jaqwaoaq :Sall1snpu| paseg-laulalul 1SINd 3 1ydaiqueH pue salIsnpu| aulg anfep



0s

SoNSIeIS Arewwing ul papn|ou| 10Nxx

ST0 120 620 ZTo 8v'0 670 Lv'0 €20 6T'T LT'T VA4 90¢ 00°¢C 62TTS 9121 8CTIVT €9 «»SINYI4 X3IANI LANYILNI O®H
raA) 190 1S0 600 1€0 1€0 9T'0 900 €20 G¢'o 170 920 820 Ty 929¢ T96€ 88
ST0 LE0 8€0 60°0 70 or'o 0g0 1T0 090 650 120 €60 /180 10S 9€9 G9L ST Buisea uonenodsuel] 7 Buiyoniy
Ge0 2e0 oro 80°0 150 1S90 €v'o 100 o 140 S0°0 960 76°0 GTT1Ze 9€Zs 98¢YT S SONBWS0D B Sallg|loL
€0 6€°0 (0] 740 900 9v'0 9’0 G20 200 GE0 9€'0 170 650 290 GS9TS 18V 65052 9 022eqo |
1€0 2e0 S0 80°0 €90 950 620 ST0 9g0 Zro 20 8.0 G8°0 6.1€ 6VST 1622 S J8qgny ® all
8T0 €0 9€'0 1T0 9€'0 9€'0 €0 €T0 590 290 120 280 080 62S 98¢ L1S 1T ElNCIR
120 200 TT°0 ¥10 6v'0 6%7°0 920 G20 150 290 8v'0 SO'T oT'T 18021 ESTY 86¥¢C 1474 suonedjunwiwods|a L
0c0 LEO ve€0 cTo ve0 6€0 120 6T°0 0SS0 1590 920 690 0.0 288 (51474 9T.L LT [EEIRY
120 0€0 €e0 ST0 090 150 8€0 ¥T'0 850 890 120 €T 8T'T ¢Tv6e 18494 S¥8ST 0cC 2I01S |le19y
9T'0 6T°0 6T 0 €T0 050 9¥'0 8€0 120 190 0.0 8€0 veT LT'T 9ESY TOOT LLTC e (saun [eoads) |re1ey
6T0 €T0 €T0 0oT'0 9¥'0 70 1€0 ST0 150 €590 620 080 780 7066 065 VETE yXA jueineisay
8T0 0SS0 6v'0 100 8¥'0 0SS0 0c0 cTo 620 €e0 €20 €590 190 €8T 06TT 6€8T GT S.1134
ST0 9T'0 6T 0 ST0 150 250 €€0 f4A] S0 090 o 0T 7T 06297 fA744 9298 og uonealosy
9T'0 G50 VA4 ()0} ¥S'0 12°10) G20 LT0 8€0 9¥'0 VA4 180 S6°0 88617 6506 7698 L peoljrey
0co 170 9T'0 oT'0 144" o 0€'0 8T0 ¥9°0 990 6€0 060 00'T 128V VA7 LT6T €C juswinisuj uoisidoaid
20 =1400) o 60°0 2740 9¥'0 G20 €T0 €v'0 VA4 120 G.°0 1.0 ¢L60€ €LEE GTSET N4 wnsjodiad
G20 090 6v'0 0oT'0 0S'0 670 620 800 or'o o 8T0 v.'0 G.°0 1SEE 066T 8¢0¢ °14 S10Npo.id 1S8104 % laded
20 120 ve€0 1T0 ev'o ev'o 820 9T'0 870 0S'0 9T'0 080 9.0 9€ST 869T 066T ot Jaureiuod 7 buibexoed
4% 280 8.0 100 9¥'0 9v'0 150 ¥T'0 9.0 1.0 120 €T 8C'T €169 Z¢8ET 96¢€ 0c swdinb3 7 S8IAIBS PlBKIIO
0c0 1T0 v1°0 LT0 6€°0 cvo c€0 1€0 290 S9°0 90 €60 S6°0 LLT6 656 9gey T1C sa|iddns % -dinb3 soy0
6T0 20 120 1T0 9¥'0 12440 120 ¥T'0 ce0 Ge€0 120 ¢s'0 950 £€9G6€ 86 14474 ev seo [elnieN
2z0 G50 fei=0] S20 9€0 €0 S€0 6T°0 S0 650 ra o] 690 090 G6EE 286 €TSC 6T Buuin pue srelsy
G20 v10 6T0 ST0 cvo cvo 0€0 €T0 9¥'0 8v'0 0€0 690 1.0 S50y 4474 LT T Bupeoniqed el
0z'0 200 €T°0 €T°0 7o) b 2740] S2'0 120 8¥°0 €50 120 6.0 280 0€20c 0S¥T G96.L S sa1|ddns eaipsiy
LT0 1€0 1€0 ¥T0 ov'o o €0 820 1.0 1.0 20 v0'T SO'T 6207 96TT LESE €c S90IAISS [eDdIpaN
T1€0 0vV0 60 600 TE0 2€0 62°0 820 050 290 800 990 S90 06€ ove 8y S swinie
AJAALs d3IN NV3IN AJAALS d3IN  NvVvIN AJAALS d3IaIn NVIN AJdAls a3In NV3IN AJdAls d3an NVY3IN

() (“id) (o) ('o) 'd) (wwg) 86/1€/2T swiiq Ansnpu
(Mw ayy no Buiyey 110D PIN-WI Auirejon AyjivejoA wiaH elag uo anfeA Aunb3
1aye) "110D "pul-wii4 Ansnpu)

sallIsnpu| aulq anfeA :(‘1uod) v [aued

‘(panowal Usaq sey winias Ansnpul ays Jo Juauodwod 18yrew ayy
Jey) sueaW 1axJew-xa aI1aym) uinial Ansnpul Jexew-xa, ayl pue uinial s,wil syl Usamiag Uoie|allod syl Si, 110D ‘puj-Wiid, “erep Arep woly pajenojes uinial ssaoxa S,AIsnpul ay) pue uinidl SS8oxe S,Wly ay)
U2aM1aq UOoNe|a1I0d 8} SI 110D PIIN-WIIH, “A1snpul aul anfeA payoads ayr ulyim swiliy [fe jo pasudwod xapul Alisnpul pajyBiam-anfea e 1oy suinial Ajrep jo Aljire|oa pazifenuue ayl si ,ANIre|OA Alsnpul, ‘suinlal
Ajrep jo Aujire|on pazienuue ayl st ANITIOA WIH, "SUINIBI SSBIXd UIM [9pow 1aysew ay) Buisn paye|nafes elaq [aAS|-Wll e S| e1ad, ‘86/TE/ZT JO Se painseaw s| anfeA Anb3, ‘uinias 1axsew ay) 1oy pasn si
xapu| aysodwo) palyBisap-aneA s,dSHD 'SUIUOW 931y} 1Ses| 1e SI9A02 elep eyl se Buo| Se ‘ejep ajqe|iene ay} asn am ‘ajge|ieAe Jou Si Blep JO SYuow Xis J| ‘86/TE/ZT Buipua pouad yiuow xis ay) Jano (srel aaly
-)ISU JO 18U) UIN}aJ SS89X8 papunodwod-A|SNonunuod Ajiep asn suoie|nofed ayl '86/TE/ZT 4O Se Xapu| paseg-1aulsiu] 1sind % ydalquieH Ul SWliy €G pue aul anfeA Aq pa3oedi sully 964 T JO SISISU0D 1oserep ay L

866T ‘TE laquadaq :salIsnpu| paseg-1aulalu] 1sind 7 1ydalgqweH pue Sallisnpu| aul] anjea
sansia1oeIRYD AllSnpu|
(u092) z 3719vV1L



1S

ST0 /20 620 2r0 870 670 %0 €60 6TT LTI 0 90T 002 62TTS  9T2T 82TVl €5 SINYI4 X3ANI LINYILNI OBH IIV
620 020 S20 ST0 970 PO 70 IS0 €T €21 670 ¥IZ 16T 7€€Z0T 080T  TLESE 1T 21eMyos
€0  2€0  9¥0 600 ¥S0 250 290 020 260 160 9€'0  S9T 2T TE0F Y56 062 12 Anoes
2€0 0S50  9r0 €10 S50 €S0 1.0 870 22T TET S0 1€T  wwe 9G/6T 9SST  1.S8 €T MU0
S0 /20 620 Zr0 TS0 €S0 950 v€'0 0T 0T GE'0 €0Z G6T 9zvTy  vbvT  ZvIST 4 suopedUNWWOD
9T'0 960  9€0 0T0 270  EF0 ¥L°0 190 €T  IST 02T 602 6£T LS 9.S 860€ 8T 20J12WWO0D
A3ALS a3aIN  NvVaw A3A1S d3an  Nvaw A3A1S Q3N Nvaw A3ALS a3W NvaW  A3ALS Q3w Nvaw
() (“id) (o) (o) 'd) (wwg) 86/1€/2T Swilo Ki10Ba1eD-qns Ansnpu)
(1w ay3 1no Buixey "110D PIN-WlIS Aujirejon Ajjire|oA w4 elog uo anfeA Aunb3
Ja)ye) "110D pul-wliiH Ansnpuj

SWwiilq paseg-1ouialy] s,1SINO % 1ydaliquieH .g |aued

G20 LT°0 - rAN0) 8%°0- €T - ulw (pa1yBiam-Ajrenba
660 ¢6'0 - V.1 €59°¢C 894G¢Ye - xeuw ale swuld)
G20 ST'0 - 0c0 or'o 6T6¢¢C - N3P pIs siels Arewwns
€20 87’0 - 8v'0 180 L1ST - uelpaw w4
8¢°0 87’0 - ¢s'0 060 60S. - ueaw
() (“id) (o) ('d) (Wwg) 86/1€/2T Swil4

(»jw ay1 1no Buyey 110D PIN-WiH Ajirejon w4 eleg uo anfeA Ainb3 Jo#

Ja)ye) "110D pul-wliH Anisnpu|
700 1€0 9T°0 S2'0 820 (2147 0z U (payybram-Ajrenba
8L°0 0.0 6.0 90'T LT¢C 09S¢ 088  xew 8Je salsnpuy)
91’0 800 0T'0 €10 8¢°0 0904 G'6T ASpPpPIS sreis Arewwng
0g0 9’0 0€0 ¢s'0 980 186€ 0'¢ce uelpaw Ansnpu
c€0 87’0 ce0 S50 ¢6'0 vicL 192 ueaw
(hu) (“'d) (o) ('o) ('d) (wws) 86/TE/CT swi4

(»jw ay1 1no Buyey 110D PIN-wI4 Ajjirejon Ajirejon w4 eleg uo anfep Aynb3g 10O #

Jaye) "110D "puj-wii4 Anisnpul

SWwlil4 SS0J40Y pue SallISNpu| SSOIOY SoNsIeIS Alewwinsg

sallisnpu| aulq anfeA :(‘1uod) v [aued

‘(panowal usaq sey uin}as Ansnpul ayp Jo Juauodwod 1axrew ayy
Jey) sueaW JaxJew-xa aI1aym) uinial AnNsnpul Jexew-xa, ayl pue uinial s,Wwil syl Usamiag Uoie|allod sy} Si, 110D ‘puj-Wiid, “erep Ajrep woly pajenojes uinial ssaoxa S,AISnpul 8y pue uInidl SS8oxa S,Wil ay)
U8aMIB(Q UONB[B1I00 B SI ,,"110D PiA-W. “Aisnpuj aur anfeA paiioads ayy uiyim swuy [je jo pasudwod xapul Ansnpui paiyBlam-anjea e 1oj suinias Ajiep Jo AljiejoA pazienuue ayi st ANjIeOA Ansnpul, “Suinial
Ajrep jo Aujiejon pazienuue ayl si ,ANITRIOA WIH, "SUINIBI SSBIX3 UIM [9pOW 18y ew ay) Buisn pare|nofes eiaq [9AS|-Wil e SI ,e1ad, ‘86/TE/ZT 40 Se painseaw si ,aneA Ainb3, ‘uiniasl 19ysew ay) oy pasn sl
xapu| ansodwo) paybia-anfeA s,dSHD 'SYIUOW 981y} 1Se| 18 SISA0D Blep eyl se Buo| se ‘erep a|ge|ieAe ay) asn am ‘s|ge|ieA. 10U SI BIep JO SUIUOW XIS §| ‘86/TE/2T Buipus pouad yiuow xis ay) Jano (arel aaly
-3{SH JO 18U) UIN}aJ SSB9Xa papunodwod-A|snonunuod Ajlep asn suole|nNdfed ayl '86/TE/ZT JO Se Xapu| paseg-1aulau] i1sind 7 IydalquieH Ul SWly €G pue aul anfeA Aq paxoedi swlly 964 T JO SISISU0D Jaserep ay L

866T ‘TE laquadaq :salIsnpu| paseg-1aulalu] 1sind 7 1ydalgqweH pue Sallisnpu| aul] anjea
sansia1oeIRYD AllSnpu|
(u09) z 3719vV1L



s

961'T 961'T 961'T 96v'T u
¢L0°0 6,00 90T0 66T°0 ASD PIs suinlay Aisnpul
1260 2€9°0 T€L°0 G8€0 uelpsw pue 19)se\ 1sureby
6060 129°0 02,0 0zZv'0 ueaw pabpaH oljoj1iod
961'T 961'T 961'T 96v'T u
1,00 6,00 S0T°0 2810 ASD PIS suiniay
G16°0 9€9°0 LEL°0 T8€°0 uelpaw Ansnpu| 1sureby
006°0 T€9°0 GZL0 L1170 ueaw pafpaH oljojuiod
967'T 967'T 967'T 96v'T u
G100 €.0°0 00T0 9610 N3P PIS suiniay
0v6°0 7290 0cL0 vivo ueipaw 193 IeN 1sureby
2€6°0 LT19°0 L0L°0 A1) uesw pafipaH oljojiod
- 961'T 961'T 96v'T u
- ¥80°0 060°0 S0C¢'0 ASp PIS
- €LL°0 9¢8°0 08¥°0 uelpaw
- 29,0 608°0 6TS°0 uesw Aluo 10018
uondo ‘Auod 01 uondo 011011104 parewyousagq 01]01110d paxrewyousag Aujieon uonisodwo) oljopiod

pa.ewyousg-aduewiopiad
JO anjeA 19)Je| Jo oley

-90URWI0}Iad 10 ¥201S uo uondo

-90UBW.I0Sd 10 WllH JO 4201S

SIETEITE!

suinay Ansnpuj paiybisp-aneA pue suiniay 19xteN paiybiapn-anjen 1sureby pabpsH soljolliod Vv [aued

Ansnpul OBH 10 A paiioads ay) ul swuy e jo abelane paiyblam-aniea sy Si uinjas Ansnpul ayl ‘xapu| ansodwo)d paiybiap-anfeA s.dsHd

S| UJNJaJ 193 ew ayl ‘papnjoxa are pouad siyl Bulnp erep jo syluow aaly) ueyl Ssa| Yum swill4 ‘86/TE/ZT Buipusa pouad yiuow xis ay) JoAo (arel 29a1)-¥S1 ay) JO 18U) suinial
$S89x8 papunodwod-Alsnounuod Ajirep asn suoienoed "86/TE/ZT 10 Se Ylog ‘Xapu| 18uisiul S,0%H Ul swil SI g |aued pue ‘(Sauasnpul pue swliy ublaio) Buipnjoxa) Aeains
Ansnpuj (A) aui anfea Agq paxoedl swllj 961 T JO SISISUOD elep Y [sued ‘soljojuod palsnipe Aisnpul pue 19ylew Jo ‘Ansnpul ‘19xew syl uo uondo ue si ,uondo paxrewyousg
-90UBWIONAd, 201S S,wlly 8yl uo uondo |[euonusAuod e si uondQ "AU0D, ‘suinal paroadxa Joj pasn SI NdVD ‘Alnjew Jeak-us) e Buiwnsse enwioy Sajoyos-yoe|g
ayl yum paoud are sanjea uondQ “uinial Ajrep woly pareinofed oljojod pasewyouag-aouewlopad arelidoidde syl 1o %201s S,wil 8y} J0 AlljIre|OA pazijenuue syl SI ,AN|IIR|OA,,
‘pouad Bunsan reak-aaiy) e Buiwnsse ‘uoiresuadwod Jeyl Jo anjeA 19xtew ay) Ag papIAp uoiesuadwod payul-Alinba Joj anfea ayeaud s abeuew palyisiaAlpun ays si ,Aouaio3,

pa1snipy-A11Snpu| 10/pue -183.e|\l PaXyeWYdUusg-90UBWIOLIad 834Ul 8yl pue 3201S S,Wli4 8yl 10) Aouaioiyg uonesuadwo) paseg-uondo pue 3201S

€3navl



€g

(60°0) (60°0) (€0°0) (sT°0) (sT°0) ¥1°0) (91°0)

880 880 S6°0 SG°0 S50 250 190 S90IAISS [euoneONp3

(sT°0) (91°0) (200 (60°0) (60°0) (90°0) (oT°0)

€80 780 06°0 990 590 €90 6.0 2103561

(90°0) (£0°0) (¥0°0) (80°0) (80°0) (80°0) (60°0)

160 ¢6'0 ¢6'0 190 090 090 9.0 Bniq

(s0°0) (s0°0) (¥0°0) (¥0°0) (¥0°0) (¥0°0) (90°0)

¢6'0 €60 €6°0 €9°0 €90 €90 8.0 pauyisianid

(£0°0) (£0°0) (50°0) (£0°0) (20°0) (20°0) (60°0)

160 ¢6'0 ¢6'0 1S°0 950 950 €L0 Jeindwod

(2z°0) (62°0) (10°0) (E450)] (4900)] (200 (90°0)

TL°0 L0 €60 S.°0 G0 190 L0 ABisu3 sjeussyy s [e00

(s0°0) (s0°0) (€070) (90°0) (90°0) (s0°0) (20°0)

€60 76°0 76°0 €9°0 290 290 9.0 [ealwsyd

(90°0) (90°0) (50°0) (90°0) (90°0) (90°0) (80°0)

260 €60 €60 290 190 190 1.0 BulpjingawoH ® aInjuIng ‘Juawad ‘sfenareiy Buipjing

(£0°0) (£0°0) (¥0°0) (S0°0) (S0°0) (50°0) (90°0)

80 G8'0 68°0 290 290 090 080 S82IMIBS [elouRU 7® Buises ‘abelayoig

(eT°0) (eT°0) (z00) (010 (ot°0) (€0°0) (¥0°0)

280 80 060 990 S9°0 290 080 AL 3|qeD % Bunseapeoig

(80°0) (60°0) (#0°0) (90°0) (90°0) (#0°0) (20°0)

T6°0 €60 76'0 S9°0 790 790 1.0 abelanag

(90°0) (90°0) (¥0°0) (¥0°0) (¥0°0) (€0°0) (+0°0)

280 €80 S8°0 89°0 190 190 180 UYL ® yueg

(50°0) (50°0) (¥0°0) (20°0) (90°0) (90°0) (80°0)

¢6'0 ¢6'0 60 790 €9°0 €9°0 9.0 Slred oiny

(otT°0) (otT°0) (¥0°0) (90°0) (90°0) (¥0°0) (500

180 88°0 T6°0 €90 290 190 6.0 3oniL B oIy

(¥0°0) (¥0°0) (z00) (90°0) (90°0) (50°0) (200)

€6°0 60 96°0 850 850 LGS0 1.0 a0ys % |aseddy

(60°0) (01T°0) (z00) (50°0) (90°0) (€00 (€00)

180 180 06'0 790 790 090 6.0 uodsuel] Jy

(90°0) (20°0) (c00) (#0°0) (¥0°0) (#0°0) (#0°0)

T6°0 €60 S6°0 790 790 €90 9.0 asudya(Q p aoedsolay

(¥0°0) (¥0°0) (€00) (s0°0) (S0°0) (S0°0) (90°0)

680 06'0 260 190 99°0 99'0 T80 J1adedsmaN % Bulysiignd ‘Buisianpy
"Hod pabpeH 01]0J110d 01104110d "}od pabpeH oljojiod oljojiod (uondo "Auo0D) Anisnpuj

Ansnpuj ® 19xep pabpaH-Ansnpuj pabpaH-193JeN Ansnpuj 2 19x)1en pabpaH-Ansnpu| pabpaH-193eN AluQ »201S s,wiiq
uondo feuonuaauod uo uondo jo Aduadiy3a

03 uondo pax eWIYIUSG-2IURWIOLNS JO dN[BA J9NIB JO Olley

‘Ansnpul O9H Jo A payoads ayy Ul swiy [je jo abelane pajyblom
-anjeA ay) si uinias Ansnpul 8yl “xapuj ausodwo) pajyblap-anieA s,dSHO SI ulnial 1dxew ayl "papnjoxa are pouad siyy Buunp erep Jo syuow 9aiy) Uey) SSa| Yum swil4 '86/T€/ZT Bulpus pouad yyuow XIS ay) Jano (ayel
9914-)S1 Y} JO 18U) SuINjal SS8IXa papunodwod-A|snounuod Ajrep asn suonendeDd "86/TE/ZT JO Se Yiog ‘Xxapu 1duidul s,O%H Ul swil SI g [dued pue ‘(samsnpul pue swiy ubiaioy Buipnjoxa) Aaains Ansnpuj (TA) aur anfea Aq
payoel) Swil 96T JO SISISUOD Blep V [aued "soljojliod paisnipe Ansnpul pue 18y ew Jo ‘Alisnpul ‘1exew ay) uo uondo ue si ,uoidO pasyiewyduag-aduewiopad, >903s S,Wil 8y} uo uondo [euoiusAuod e si ,uondQ [euonuaAuo),
'suinjas payoadxa Joy pasn s NdVD ‘Alnfew Jeak-us) e Buiwnsse ejnwioj Ssjoyds-yoelg ayl ynm paoud are sanpea uondo “uinal Ajrep woly payeindfed oljojuod payrewysuag-aouewlopad ayeudoidde ayr Jo 3o01s
S, wul ay) Jo Aujire|on pazijenuue ayy st ANIve|0A, "pouad Bunsan seak-aaiyy e Buiwnsse ‘uonesuadwod yeuy Jo anjeA 1axiew ayl Aq papiaip uoesuadwod payull-Ainba 1oy anfea areaud sJabeuew payisiaapun ayi st Aoualolyd,

(y109
10 ‘SIUBWIBAOIN AJISNpU| ‘SIUBWBAON 1)1\ 1sureBy pabpaH) 01101104 paxapu] uo uoindo pue ‘uondQ %201S [eUOIIUBAUOD 10} Uollesuadwo) Jo Aoualdlyg 10) SoNsNeIS Alewwns [9Aa7-Alisnpu)
v 37avl



(#0°0) (#0°0) (z00) (50°0) (50°0) (90°0) (s0°0)

€6°0 60 G6°0 89°0 89°0 190 6.0 se9 [elnieN

(20°0) (90°0) (s0°0) (90°0) (90°0) (80°0) (sT°0)

G8'0 880 S6°0 €90 790 850 89°0 Buluin pue sfelsN

(60°0) (60°0) (€0°0) (80°0) (80°0) (s0°0) (80°0)

€60 76°0 S6°0 €90 €9°0 290 7.0 Buneouqed feyoN

(s0°0) (s0°0) (¥0°0) (80°0) (80°0) (200 (60°0)

€6°0 6°0 G6°0 190 090 090 ¥.°0 sa9)/ddns [ealpsiy

(50°0) (50°0) (¥0°0) (oT°0) (01°0) (0T°0) (€1°0)

260 €60 S6°0 750 750 250 99°0 S9IINIBS [eDIPSIN

(80°0) (80°0) (z00) (IT°0) (TT°0) (60°0) (IT°0)

T6°0 T6°0 160 650 650 950 190 swnueN

(80°0) (80°0) (€0°0) (¥0°0) (¥0°0) (¥0°0) (¥0°0)

68°0 68°0 G6°0 G9°0 G9°0 €9°0 9.0 SB|OIYBA [eUOIEBIBY ® BUISNOH painoenuen

(s0°0) (s0°0) (€0°0) (90°0) (90°0) (90°0) (90°0)

€60 €60 S6°0 290 290 190 SL°0 Kiauiyoey

(90°0) (20°0) (20°0) (20°0) (20°0) (20°0) (20°0)

180 880 060 040 0.0 69°0 G8°0 uawisanu|

(¥1°0) ¥1°0) (#0°0) (010 (01°0) (90°0) (200

6,0 6.0 €60 S50 S50 L¥°0 89°0 1BUIB|

(90°0) (90°0) (¥0°0) (S0°0) (50°0) (50°0) (£0°0)

68°0 68°0 160 G9°0 G9°0 S9°0 18°0 aouelnsu|

(50°0) (#0°0) (€070) (90°0) (90°0) (90°0) (90°0)

€60 76'0 S6°0 090 09°0 650 ,°0 (rewuatuuoAuz Buipnjou) SaIAISS [etisnpu

(60°0) (80°0) (#0°0) (01°0) (ot°0) (60°0) (eT°0)

260 €60 76'0 290 T9°0 190 .0 s10npolid ployasnoH

(s0°0) (90°0) (e0°0) (50°0) (50°0) (¥0°0) (500

68°0 060 ¥6°0 290 290 090 SL°0 Buiwes 7 |s10H

(90°0) (90°0) (€0°0) (90°0) (90°0) (50°0) (200)

260 €60 G6°0 G590 590 790 1.0 $910}S A192019 9 SI9[ESB|0YM OO

(50°0) (s0°0) (€0°0) (50°0) (50°0) (50°0) (90°0)

€60 76'0 S6°0 790 790 €90 9.0 Buissasoid pooS

(£0°0) (£0°0) (¥0°0) (90°0) (90°0) (90°0) (200)

160 160 €60 8G°0 850 1S°0 €L0 J012NPUOIIWSS B SOIUOAIS|T

(90°0) (90°0) (s0'0) 200 (200 (50°0) (200)

260 76'0 €60 590 S9'0 79'0 6.°0 douey|ddy awoH % Juswdinb3 [ea103|3
"10d pabpaH oljoj1i0d oljoj1i0d "110d pabpaH o1]0j10d 01]0j110d (uondo "Auo?) Ansnpuj

Ansnpuj 3 1930eN

pabpaH-An1snpuj

paBpaH-193/eN

Aisnpul 2 10BN

pabpaH-A11snpu|

paBpaH-193 eI

AIUO 0018 s,WiiH

uondo [euonUBAUOD

0} uondo payIeWIYOUSF-2IURWIOLDd JO BN[RA J9NIEI JO OlleY

uo uondo jo Aousiolg

‘Ansnpul O9H 10 A paioads ay ul sway |je jo abelane pajyblam

-anjeA ay) si winias Ansnpul 8yl xapuj susodwo) palybiap-an[eA s,dSHO SI uinias 1axew syl "papnjoxa are pouad siyy Buunp erep Jo syluow aiy) Uey) SS| YIm swii4 "86/T€/ZT Buipus pouad yyuow Xis ay) Jano (arel
9914-3S1 Y} JO 18U) SuInial SSIxa papunodwod-A|Snounuod Ajrep asn suonendeDd "86/TE/ZT 4O Se Yiog ‘xapu| 1duidul s,O%H Ul swil si g [dued pue ‘(samsnpul pue swiy ubiaioy Buipnjoxa) Aeains Ansnpuj (TA) aur anfea Aq
pax2el) SWil 96T JO SISISU0D elep V [dued ‘soljojuiod paisnipe Ansnpul pue 1axtew Jo ‘Ansnpul ‘1axew auyy uo uondo ue si,uondO paxewyousg-aduewionad, "3201s s,uwll ay) uo uondo [euoiusAuo? e si uondQ [eUONUSAUOD,
'suinjas pajoadxa 10y pasn s NdVD ‘Alnfew Jeak-us) e Buiwnsse ejnwioj S9joydS-yoe|g oyl yum paoud are sanfea uondo uinal Ajrep woly paye|ndfed oljojuod payiewyosuag-aduewlopad ayendoidde ayy 1o 3201s
s,Wly 3yl Jo AJjre|oA pazifenuue ay SI ,AljnejoA, "pouad Bunsaa Jeak-aaiy) e Buiwnsse ‘uonesuadwod Jey) J0 anjeA 1axew ay) Agq papiaip uonesuadwod payul-Alinba Joj anjea ajeald sabeuew palisiaaipun ay s, Aouaiod,

(y109

10 ‘SJUBWSAOI A11Snpu| ‘SIUBWSAOIA 19)4e N 1suleby pabpsaH) 0110j110d paxapul uo uondo pue ‘uondQ %901S [eUOIIUBAUOD 40} UolTesuadwo) Jo Aoualdly3 104 S21ISNeIS Arewwns [9AaT-Ansnpul
('u09) ¥ 3719VL



qg

¥1°0) (91°0) (€0°0) (60°0) (60°0) (€0°0) (50°0)

280 980 T6°0 040 89°0 790 18°0 SOII8WS0D % Sal8|ioL

(20°0) (80°0) (t0°0) (IT°0) (zT°0) (€0°0) (€00

060 160 S6°0 TL0 0.0 99°0 6.0 0d%eqo L

(01°0) (01°0) (€070) (tT°0) (tT°0) (90°0) (90°0)

580 180 260 0.0 690 590 180 18qaqny ® aJiL

(50°0) (s0°0) (c00) (50°0) (50°0) (50°0) (90°0)

260 €6°0 160 850 850 950 89°0 ElCHT

(50°0) (50°0) (50°0) (60°0) (60°0) (80°0) (60°0)

160 76'0 €60 650 850 850 7.0 suolrediuNwwoos|s L

(90°0) (90°0) (€070) 200 (200 (200 (80°0)

260 €60 960 290 290 190 €L°0 [991S

(60°0) (60°0) (50°0) (20°0) (20°0) (90°0) (60°0)

180 /80 06°0 290 290 090 8.0 31031S |19y

(50°0) (s0°0) (#0°0) (200 (200 (L00) (60°0)

260 €6°0 76'0 950 950 S50 TL°0 (saur reoads) |reyoy

(90°0) (90°0) (z00) (20°0) (90°0) (50°0) (90°0)

€6°0 G6°0 G6°0 190 09°0 090 .0 jueineisay

(s0°0) (s0°0) (z0'0) (50°0) (50°0) (500 (¥0°0)

680 680 76'0 TL0 0.0 890 280 S.113d

(50°0) (s0°0) (#0°0) (80°0) (80°0) (80°0) (01°0)

160 160 260 090 650 650 9.0 uonealay

(¥0°0) (¥0°0) (¥0°0) (90°0) (90°0) (50°0) (¥0°0)

980 180 260 990 990 790 080 peoljey

(90°0) (90°0) (c00) (20°0) (20°0) (90°0) (90°0)

76'0 S6°0 960 LGS0 950 950 0.0 juswinisuj uoisioaid

(90°0) (90°0) (c0'0) (90°0) (90°0) (50°0) (90°0)

68°0 060 ¥6°0 S9°0 790 €90 L0 wnajonsd

(£0°0) (80°0) (€0°0) (¥0°0) (¥0°0) (€0°0) (50°0)

98'0 180 €60 89°0 190 S9°0 6.0 S10Npoid 1104 % Jaded

(200) (90°0) (€0°0) (90°0) (90°0) (90°0) (80°0)

06°0 160 G6°0 €90 290 190 .0 Jaureiuo) 7 Buibesoed

(80°0) (80°0) (z00) (S0°0) (50°0) (50°0) (90°0)

.0 G.°0 G6°0 €90 290 €50 69°0 waswdinb3 9 S821AIBS pPlRYIIO

(200) (200) (s0°0) (010 (010 (010 (E4900)]

€6'0 76'0 56'0 150 150 /50 0,0 sal|ddng % ‘dinb3 9210
"Mod pabpaH oljojiiod oljojuiod "Mod pabpaH o1jojliod oljojliod (uondo "Auod) Anisnpuj

Ansnpu 3 193N

pabpaH-Ansnpuj

pabpaH-19xeiN

Ansnpu 3 19x5eN

pabpaH-Ansnpu|

pabpaH-1ox e

AJUO »201S s, w4

uondo feuonuaAuod

0} uondo pax eWwYdUSFG-2IURWIOLAd JO dNJRA 19)JEN JO Olley

uo uondo jo Aduadiy3a

*Ansnpul O9H Jo A pauoads ayy ul sway [je jo abelane pajyblom

-an[eA ay) si winias Ansnpul 8yl xepuj susodwo) palybiapm-an[eA s,dSHO SI uinial 1axew syl "papnjoxe are pouad siyy Buunp erep Jo syluow oaiy) Uey) SS| YIMm swil4 "86/T€/ZT Buipus pouad yyuow Xis ay) Jano (arel
994)-3SI1 U} JO 18U) sunial sSadxa papunodwod-A|snounuod Ajiep asn suoneindfed ‘86/TE/ZT JO Se Yiog ‘Xapu| 1ouialu] s,OFH Ul Swil SI g |sued pue ‘(sausnpul pue swuly ubialo) Buipnjoxa) Asans Ansnpul (A) aul anfeA Aq
payoel) swil 96T JO SISISUOD elep v [aued "soljojliod paisnipe Ansnpul pue 18y ew Jo ‘Alisnpul ‘1exew ay) uo uondo ue si ,uondO payiewyduag-aduewiopad, >903s S,wl ay) uo uondo [euousAuod e S| ,uondQ [euonuauo),
'suinjas pajoadxa 10y pasn s NdvD ‘Anrew Jeak-us) e Buiwnsse ejnwioj S9joyds-yoe|g ayl ynm paoud are sanpea uondo uinyal Ajrep woly payeindjed oljojuod payiewyosuag-aduewlopad ayeudoidde ay) Jo 3o01s
s,uwul a3 Jo Aljire|oA pazijenuue ays si,ANITe|0A, ‘pouad Bunsea resk-saiyy e Buiwnsse ‘uonesuadwod yey Jo anjeA 1axsew ay) Aq papiaip uoiesuadwod payull-Aiinba 1oy anfea areAud sabeuew payisiaapun ays st Aoualoly3,

(y109

10 ‘SJUBWSAOIN A11Snpu| ‘SIUBWSAOIA 19X 1suleby pabpaH) 0110j110d paxapul uo uondo pue ‘uondQ ¥901S [euUOIIUSAUOD 40} Uolresuadwo) Jo Aoualdiy3 104 Sa1ISNeIS Arewwns [9AaT-Ansnpul
(u09) ¥ 3719VL



99

1.0 cL0 G80 S0 S0 L¥'0 990 ulw

760 S6°0 86°0 SL°0 G20 TL0 180 xew

S0°0 S0°0 200 500 500 00 S0°0 A3p PIS

160 260 60 €90 290 190 9.0 ueipaw

680 060 €60 €90 €90 190 9/.°0 ueaw

"1i0d pabpaH 01]0}310d 01]0}310d "}10d pabpeH oljopiod ol[oj0d (uondo “AuoD) (Ansnpui yoeas bunybram-Ajjenb3)
Ansnpu| 3 1931 pabpaH-Ansnpu) pabpaH-19xeN Ansnpuj 3 1931ep pabpaH-Aiisnpuj pabpaH-131eN Aluo #0031s s,wii4 sonsnels Arewwns
uondo [euonUBAUOD o uondo Jo Kous Py [eAa1-A1snpuj

01 uondo pax eWYdUSG-2IURWIOLAd JO dN[RA 19XIBIA JO Olfey

(200) (20°0) (50°0) (010 (010 (oT°0) (eT°0) Mmojeg SielS Arewwns ut papnjou] 10N«

76'0 76'0 S6°0 770 770 ev'0 190 x«SWHI4 X3ANI LANYILNI OBH

(€0°0) (#0°0) (t0°0) (50°0) (50°0) (€0°0) (€0°0)

¢6'0 ¢6'0 86°0 .0 .0 1.0 6.0

(s0°0) (¥0°0) (c0'0) (¥0°0) (¥0°0) (¥0°0) (500

16°0 260 960 650 650 850 1.0 Buisea] uoneyodsuel | @ Bupjoni |
"10d pabpaH oljoj1iod oljoj1i0d "110d pabpaH o1joj1od o1]0j110d (uondo "AuoQ) Ansnpuj

Ansnpuj 3 19)1ey pabpaH-Alisnpul pabpaH-193.1e N Ansnpuj 2 19x)ep pabpaH-A13snpu) pabpaH-19)Je N AJuQ >9201s s,wii4
uondQ [euonUdAUOD uo uondo jo Aousiog

01 uondo pax eWwYdUSG-2IURWIOLAd JO dNJRA 19XIE JO Olfey

‘Aisnpul OH 10 A panioads sy ul swuly e jo abelane payyblom
-an[eA ay) si winias Ansnpul 8yl xapuj susodwo) palybiap-an[eA s,dSHO SI uinias 1axew syl "papnjoxa are pouad siyy Buunp erep Jo syluow 9aiy) Uey) SS8| YIm swil4 "86/T€/ZT Buipus pouad yyuow Xis ay) Jano (arel
9914-yS1 Y} JO 18U) SuUINJal SS8IXa papunodwod-A|Snounuod Ajrep asn suonendeDd "86/TE/ZT JO Se yiog ‘xapu| 1duidul s,O%H Ul swil si g [dued pue ‘(sausnpul pue swiy ubiaioy Buipnjoxa) Aeains Ansnpuj (TA) aur anfea Aq
pax2e.} SWil 96T JO SISISU0D elep V [dued ‘soljojiiod paisnipe Ansnpul pue 1axtew Jo ‘Ansnpul ‘1axew auyy uo uondo ue si,uondQO paxewyouag-aduewiopnsd, 3201S s,uwll ay) uo uondo [euoiusAuo? e si uondQ [eUONUSAUOD,
'suinjas pajoadxa 10y pasn s NdVD ‘Alnfew Jeak-ud) e Buiwinsse ejnwioj S9joydS-yoe|g oyl yum paoud are sanfea uondo uinal Ajrep woly pajeinded oljojuod payiewyosuag-aduewlopad ayendoidde ayy Jo 3201s
s,Wly 3yl Jo AJjire|oA pazifenuue ayl si,AljnejoA, ‘pouad Bunsaa Jeak-aaiyl e Bulwnsse ‘uonesuadwod Jey) JO anjeA 1axew ay) Agq papiaip uonesuadwod payul-Ainba 1oy anjea ayeaud sJabeuew payisiaaipun ay s ,Aouaiod,

(y109
10 ‘SJUBWSAOI A11Snpu| ‘SJUBWSAOIA 19X e\ 1suleby pabpsaH) 0110j110d paxapul uo uondo pue ‘uondQ %901S [eUOIIUBAUOD 40} UolTesuadwo) Jo Aoualdly3 104 S21ISNeIS Arewwns [aAaT-Ansnpul
(u09) ¥ 3719VL



YAS]

2010 T0T°0 ¥80°0 ¥80°0 ABpPPIS (@ - 1) J0 1UBWB|ddNnSg yse) 1uafeainb3g
789°0 6890 G99°0 €LL°0 uelpasw -aneA-18)Je|N snid uondo paytewyouag
6190 8890 9590 2910 ueaw -99URW.I0Iad JO AoUaIdI}T paulquo)
960°0 960°0 080°0 780°0 ASppPlS pred (@ - 1) Jo uswsajddng
1990 1990 90 €L.0 uelpaw yse 1usfeAinb3-anjea-1axJeN Usym
TS9°0 8G90 2£9°0 2910 ueaw 01]0J110d J0 uoiiod uondo jo Aaualoiyg
2L00 1,00 S¥0°0 0000 ASPPIS (0=)
126°0 ST6°0 0v6°0 000'T uelpaw uondo [euoluaAu0) 0} aAlfe|ey uondo
6060 006°0 ce6'0 000'T ueaw pajrewydusag-sduewiolisd JO anjeA 18)ieN
6,00 6,00 €.00 780°0 ASppPls Quoly
¢€9'0 9€9°0 7290 €L.0 uelpaw 01]0j110d paXlewydusg 10
1290 T€9°0 LT9°0 29,0 ueaw %201S uo uondo
90T'0 G0T'0 00T'0 0600 N9ppIs auo|vy
TELO LELO 02L0 9280 uelpaw 01]0jJ110d paXJewydusagd
02L0 G2L 0 L0L°0 6080 ueaw 10 %001S
01]04110d pabpaH oljojuod oljojuiod (uondo "Au0)) uonisodwo) oljoj1iod

Ansnpuj pue 19)1ep

pabpaH-Ansnpuj

pabpaH-19)Ie N

AluO %201S s,wii-

SWwii4 aulq anjeA v |aued

"Aisnpur O9H 10 A payioads ayy ul swuy [je jo abesane pajyblam-anea ayi S| uinjal
Ansnpurl ayl xapuj ausodwod paybia p-anjeA S, dSHD SI uinal 1axiew ayl papnjoxa ate pouad sy Buunp erep Jo syuow aalyl ueyl SSa| Yum swill4 "86/TS/2T
Buipua pouad yuow XIS ay1 JAA0 (d1el 3a1)-3SH 8Y) JO 18U) SuInial SSadxa papunodwod-A|snounuod Ajrep asn suonended ‘86/TE/ZT JO Se ylog ‘xapu| 1vuia] s,0%H
ul swily sI g |aued pue ‘(sapsnpul pue swliy ubiaioy Buipnjoxa) Aeans Ansnpuj (7A) aul anfeA Aq paxoed swilly 96T JO SISISUOD Blep y [dued 'Soljojlod paxapul
payJewyouag-asuewlopad asay) Jo auo uo uondo ue pue uondo [BUOINUSAUOD B JO 3NjeA 1ayJew ayl uaamiag adualayip ayr si uawalddns ysed sreainb3-anjep
-19ye, ‘soljojuod paisnipe Anisnpul pue 19ylew Jo ‘Ansnpul ‘19xrew ayy uo uondo ue si uondQ paiewyouag-aduewlopad, "201s S,wil 8yl uo uondo [eUOUSAUOD
e s| ,uondQ ‘Au0D, ‘suin}al pajdadxa 1oy pasn sI WAV ‘Aunjew Jeak-ual e Bujwnsse eNwIo} S8j0ydIS-yoe|g ayl yum pasud ale sanfea uondo ‘pouad Bunsaa
reak-aaly) e Bulwnsse ‘uonesuadwod Jeyr Jo anjeA 1axtew ayl Aq papiAlp uonesuadwod payul-Alinba loy anfea ayeaud sJabeuew payisianlpun ayl si ,Aoualoly3,,

01011104 paxapu| paylewyouag-aduewio}iad ayl pue uoindo [BUOIIUSAUOD B U3aMlag anfeA 18 e\ ul aoualalllq
ay1 01 Bununowy ysed Ylim o1j0J110d paxapu| paylewyouag-aouewioliad ayl uo suondo ayl Bunuswsajddns o 10a))3 Aoualolyg ayl

g 371avl



89

86T0 S6T0 evT 0 8vT0 ABpPIS (@ - T) Jo Juswa|ddns ysed juaeainbg
050 LSY'0 Tvv'0 6090 uelpaw -an[eA-193Ie N sn|d uondo pexyrewyousg
LLY°0 88%'0 Sev'0 0650 ueaw -90UBWI0}I8d JO AQUaId1}j3 paulquo)
¥8T°0 Z8T°0 8270 8YT'0 A3pplS pred (@ - 1) jo Juswa|ddns
124740 TEY'0 €ero 6090 uelpaw yseo 1usfeAlnb3-anjeA-183 e\ Usym
¢svo T91v°0 STY'0 0650 ueauw 01]0J110d }O uollod uondo jo Agualoiy3
9TT0 9TT'0 Lv0°0 0000 A8pplsS (w=)
T96°0 9G6°0 T.6°0 000'T uelpsw uondo [euonuaAu0D 01 aAle|ay uondo
6T6°0 €160 LG6°0 000'T uesauw pa)lewyousg-sduelllojlad Jo anfeA 19xleN
9ST'0 7ST°0 0cto 8710 A3pPpIS suoly
TZvo L2v'0 0¢v'o 6090 uelpaw ol|0j1lod paxlewyouag 1o
GeEV'0 ey o 8010 0650 ueaw %901S uo uondo
7810 18T°0 S¥T0 GST'0 ABpPpIS auoly
A7) 8¥¥°0 6EV°0 6T9°0 uelpaw 01]0j110d paxrewydusg
99%°0 S.v°0 gev o 0090 ueauw 10 %2018
01|0J110d psbpsH oljoj1i0d 01|04110d (uondo "Au0)) uoliisodwo) oljoj1i0d

Alisnpuj pue 193ie

pabpaH-Ansnpul

pabpaH-i1oxIeN

>_CO )J01S s, w4

swli4 paseg-1aulaiul 1sind % 1ydsalqweH g [aued

‘Ansnpur OH 10 A pauloads syl ul swli [je Jo abeiane palyblam-anfea ay si uinal
Ansnpul syl -xapuj ausodwod paybia -anjeA S,dSHD SI uinlal 19)Jew ayl ‘papn|oxa ase pouad siyl Buunp eiep Jo syluow aaJyl ueyl Ssa| YIM swilld4 ‘86/TE/ZT
Buipus pouad yuow Xis ay) JOAO (81ed 934)-3SIl BY} JO 18U) Suln}al SS89Xa papunodwod-A|SNouiuod Ajrep asn suone|noed "86/TE/ZT 40 sk Ylog ‘xapu] 1Jauia| S,0%H
Ul swliy SI g |aued pue ‘(saliisnpul pue swliy ubialoy Buipnjoxa) Aaains Ansnpul (A) aull anfeA Ag payoell sWlly 96T 4O SISISUOD elep Y |aued ‘soljojiod paxapul
payiewyouag-aouewlonad asay) Jo auo uo uondo ue pue uondo [EUONUSAUOD B JO 3N|eA 18)JeW a8yl Usamlaq adualaylp ayl si Juswsjddng yse)d ajeainb3-anjea
-19)Je, ‘soljojiiod paisnipe Ansnpul pue 19yJew Jo ‘Alsnpul “19yiew ay) uo uondo ue si ,uondQ payJewyouag-aouBWIOLad, Y201S S,Wli 8yl uo uondo [RUONUBAUOD
e S| ,uondO "AU0D, ‘suinial paloadxa o) pasn sI NdVYD ‘Alunjew Jeak-us) e Bulwnsse enwlioy Sa|oyos-yoe|g ayl yum paaud are sanjea uondo -pouad Bunsan
Ieak-aaliy) e Bulwnsse ‘uonesuadwod eyl Jo anfea 1axiew ayl Aq papiAlp uonesuadwod paxul-Alnba oy anjen areald s.Jabeuew palisianipun ayl si ,Aoualoiy3,

01]0J110d paxapu| pa)Jewyouag-aourWioliad ayl pue uoindo [2UOIIUBAUOD B U3aMIag aNn|eA 18)JeN Ul 90ualalliq
ay1 01 Bununowy ysed Ylim 01]0J110d paxapu| payiewyousag-aduewioliad ayl uo suondo ayl bunuswajddns 10 199)13 Aoualoly3 ayl

(1u02) g 3719Vl



