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Abstract

The topic of this thesis is how we should treat tiny probabilities of vast value. This
thesis consists of six independent papers. Chapter 1 discusses the idea that utili-
ties are bounded. It shows that bounded decision theories prescribe prospects that
are better for no one and worse for some if combined with an additive axiology.
Chapter 2, in turn, points out that standard axiomatizations of Expected Utility
Theory violate dominance in cases that involve possible states of zero probability.
Chapters 3-6 discuss the idea that we should ignore tiny probabilities in practical
decision-making. Chapter 3 argues that discounting small probabilities solves the
‘Intrapersonal Addition Paradox’ and thus helps avoid the Repugnant Conclusion.
Chapter 4 explores what the most plausible version of this view might look like
and what problems the different versions have. Chapter 5 focuses on one type of
problem, namely, money pumps. The Independence Money Pump, in particular,
presents a difficult challenge for those who wish to discount small probabilities.
Finally, Chapter 6 discusses the implications of discounting small probabilities for

the value of the far future.
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There is a concept which corrupts and upsets all others. I refer not to
Evil, whose limited realm is that of ethics; I refer to the infinite.

- Jorge Luis Borges
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INTRODUCTION

Tiny Probabilities of Vast Value

ABSTRACT: This chapter explores different approaches to cases that involve
tiny probabilities of huge payoffs. The main approaches discussed are Proba-
bility Fanaticism, Boundedness and Probability Discounting. First, the chap-
ter discusses two arguments for maximizing expected utility: the long-run
argument and representation theorems. Next, it investigates Probability Fa-
naticism, on which tiny probabilities of huge positive or negative payoffs can
have enormous positive or negative expected utility (respectively). Various
arguments for and against Probability Fanaticism are discussed. Then, the
chapter considers Boundedness, namely, the idea that utilities are bounded.
Finally, the chapter discusses Probability Discounting, on which tiny prob-
abilities should be ignored in practical decision-making. Some other ap-
proaches are also discussed briefly. The chapter concludes that the para-
doxes involving tiny probabilities of vast value show that some intuitively

compelling principles of rationality must be given up.



1 Pascal’s Hell

In the beginning, on a small planet in the Solar System, in the Milky Way galaxy...

Satan: Ihave an offer for you, Pascal, as I have heard that you might be interested
in a small probability of a huge payoft.

Pascal:  Anything that maximizes expected utility!

Satan: Great! And your utility function is unbounded, am I right?'

Pascal:  Yes, and additive in terms of people’s happy days of life.

Satan: Excellent. So, the offer is this: I will flip a coin, and if it lands on heads, I
will help humanity settle on new planets in faraway galaxies and live in bliss until
the heat death of the Universe.? Until the heat death happens, it will be like heaven.
But if the coin lands on tails, then everyone on Earth will suffer excruciating pain
for the next fifty years. That’s the offer. If you decide to accept it, I will return to
Earth every fifty years and give the same offer until either you (or your descendants)
refuse the offer, the coin lands on heads, or the Sun expands and makes life on
Earth impossible. If you decide not to accept the offer, humanity will live its earthly
existence as mere mortals until life on this planet is no longer possible (humanity
will not be able to expand out from Earth without my help!)

Pascal:  Your offer sounds great—even odds of Utopia! And if we don’t win this
time, we'll almost certainly win eventually.

Satan: Oh, pardon me, I forgot to say that my coin is somewhat biased. If you

!The utility function does not necessarily have to be unbounded for this case to work—it is
enough that the upper bound is very high and the lower bound very low. Chapter 1 of this thesis
shows that standard axiomatization of Expected Utility Theory require a bounded utility function.

2This is the fate of the Universe in which Pascal and Satan live.



accept all the (20 million) offers, the probability of heads happening at least once is
one-in-a-googolplex. I admit the odds aren’t great. But if the coin lands on heads,
I will create a thousand googolplex happy Earth-like planets.

Pascal:  Not to worry, the offer is still amazing. The expected value of taking those
gambles is clearly greater than the expected value of rejecting them. Actually, its
expected value might even be greater than the expected value of the offer I initially
thought you were making... So, I'm positively surprised.

Satan:  Oops, I made a mistake. I read the wrong page. The instruction manual
(Creating Hell) says that the probability of heads ever happening on Earth is one-
in-Graham’s-number. But it is in my power to create any finite number of happy
Earth-like planets, so I believe I can still give you a good offer. If the coin lands on
heads, I will create a million Graham’s number of happy Earth-like planets.’
Pascal: Now your offer is even better! Although I dread the almost certain torture
for everyone on Earth for the next billion years, the expected value of your offer is
far greater than the expected value of not taking it. So, rationality compels me to

accept it.

Pascal and Satan then agree on the deal, and Satan flips the coin. Unsurprisingly,

it lands on tails.

Satan: You and everyone on Earth will now suffer excruciating pain for the next
fifty years.
Pascal:  Oh well. I made the right choice, given the information I had. And the

future is still great in expectation. Thank you for your offer.

3The Universe Pascal and Satan live in is much larger than our Universe.
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Satan: T'm always happy to help. See you again in fifty years!
Pascal:  See you in fifty (long) years! You are always welcome here.
Satan: 1 never imagined persuading people to enter (finite) hell would be this

easy...
* ok ok

So Satan traveled from one planet to another, and the inhabitants of those planets—
also expected utility maximizers with unbounded utilities—always accepted his of-
fer. And they all lived happily ever after (in expectation). But according to Sa-
tan’s instruction manual, the probability of the coin ever landing on heads was
merely one-in-a-googolplex, so the Universe was almost certain to be void of joy

and laughter.

2 Maximizing expected utility

The topic of this thesis is how we should treat tiny probabilities of vast value. This
chapter goes over different possible approaches. I will start by considering the idea
that rational agents maximize expected utility. Two arguments for maximizing ex-
pected utility will be discussed: the long-run argument and representation theo-

rems. I will then present two puzzling cases that involve tiny probabilities of huge

“This dialogue is based on Pascal’s Mugging by Bostrom (2009), which in turn is based on
informal discussions by various people, including Yudkowsky (2007b). Pascal’s Mugging is similar
to Pascal’s Wager, except that the former does not involve infinite utilities. Pascal (1958) famously
argued that one should believe in God because of the possibility of gaining an infinitely good payoff
in Heaven: “Let us weigh the gain and the loss in wagering that God is. Let us estimate these two
chances. If you gain, you gain all; if you lose, you lose nothing. Wager, then, without hesitation that
He is”



payofls. The subsequent sections explore expected-utility maximization with un-
bounded and bounded utility functions, as well as alternatives to expected-utility

maximization.

2.1 Thelong-run argument for maximizing expected utility

According to standard decision theory, a rational agent always maximizes expected
utility. An act’s expected utility is calculated by summing the utilities of its possible
outcomes weighted by their probabilities of occurring, where ‘utility’ measures how
preferable (or valuable) some outcome is compared to the alternatives. Let EU (X)
denote the expected utility of prospect X, and let X =~ Y mean that X is at least
as good as Y. Also, let O be the set of possible outcomes, py (0) the probability of
outcome o in prospect X and u(o) the utility of 0. Then, more formally, Expected

Utility Theory states the following:

Expected Utility Theory: For all prospects X and Y, X = Yifand
only if EU(X) > EU(Y), where

EU(X) =) px(0)u(o).
0€O
Why should one accept Expected Utility Theory? One argument for maximiz-
ing expected utility—the long-run argument—states that expected-utility maxi-
mization is the best policy in the long run. This is because, in the long run, the

average amount of utility gained per trial is overwhelmingly likely to be close to



the expected value of an individual trial.> However, it is not certain that the aver-
age utility gain per trial would be close to the game’s expected utility—it is merely
highly likely.® Thus, the argument must be that expected-utility maximization is
overwhelmingly likely to be the overall best policy. And, if something is over-
whelmingly likely to be the overall best policy, then one should do that. So, one
should maximize expected utility.

The long-run argument only works under certain further assumptions about
what sorts of gambles will arise in the long run. For example, in Pascal’s Hell, not
maximizing expected utility is overwhelmingly likely to be the overall best policy.
So, by the same argument, one should not maximize expected utility in this case.
Thus, the principle from which the long-run argument gets its intuitive support rec-
ommends against expected-utility maximization in some cases. And, the true prin-
ciples of rationality (if there are any) should apply even in hypothetical cases such
as Pascal’s Hell. Expected-utility maximization might be overwhelmingly likely to
be the overall best policy for us. But it is not so always and for everyone. If one
accepts the principle that one should choose whatever policy is overwhelmingly
likely to be best overall (either for oneself or the group of all agents), then, under
some circumstances, one should not maximize expected utility. So, some other

argument is needed to establish that one should always do so.”

>Briggs (2019).

®The Strong Law of Large Numbers implies that, for any arbitrarily small real umber € > 0, the
probability that the average payoff of a prospect falls within € of its expected utility converges to 1 as
the number of trials increases. In other words, as the sample size goes to infinity, the average gain
per trial will become arbitrarily close to the prospect’s expected utility with probability 1. So, in
the long run, the average utility associated with a prospect is virtually certain to equal its expected
utility. See Briggs (2019, §2.1).

’See Briggs (2019, §2.1) for more discussion of the long-run argument for expected-utility
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2.2 Representation theorems

Another argument for maximizing expected utility relies on representation theo-
rems, such as the von Neumann-Morgenstern axiomatization of Expected Utility
Theory. This representation theorem shows that the following axioms together en-
tail Expected Utility Theory: Completeness, Transitivity, Independence and Con-
tinuity.® Let X > Y mean that X is strictly preferred (or simply ‘preferred’) to Y2
Also, let XpY be a risky prospect with a p chance of prospect X obtaining and a

1 — p chance of prospect Y obtaining. These axioms then state the following:

Completeness: X =~ YorY = X.

Transitivity: If X = Y = Z,then X = Z.

Independence: If X > Y, then XpZ > YpZ for all probabilities
p € (0,1].

Continuity: If X > Y > Z, then there are probabilities p and g €

(0,1) such that XpZ > Y > XqZ.

Agents who conform to said axioms can be represented as maximizing ex-
pected utility. The argument for expected-utility maximization from represen-
tation theorems states that these axioms are the axioms of rational preference.!”

Thus, rational agents can be represented as maximizing expected utility. But why

maximization.

8See von Neumann and Morgenstern (1947), Jensen (1967, pp. 172-182) and Hammond (1998,
pp- 152-164).

9Some prospect X is strictly preferred to another prospect Y'when X is weakly preferred to Y,
but Yis not weakly preferred to X.

'0Briggs (2019) and Zynda (2000).



should one think these are the axioms of rational preference? First, one might
consider them intuitively plausible, so it might seem intuitively right that rational
agents satisfy these axioms. Alternatively, they can be supported by money-pump
arguments. A money-pump argument intends to show that agents who violate
some alleged requirement of rationality are vulnerable to making a combination
of choices that leads to a sure loss. There are money-pump arguments for Com-
pleteness, Transitivity, Independence and Continuity.!! So, if vulnerability to this
sort of exploitation is a sign of irrationality, then one ought to satisfy the axioms
that together entail Expected Utility Theory. Thus, rational agents maximize ex-

pected utility.'?

2.3 Tiny probabilities of vast utilities

However, maximizing expected utility seems to lead to counterintuitive choices
in cases that involve tiny probabilities of huge payoffs (at least if utilities are un-
bounded or if the upper bound is very high or the lower bound is very low). One

such case was presented earlier. It is based on the following case:!?

Pascal’s Mugging: A stranger approaches you and promises to use
magic that will give you a thousand quadrillion happy days in the Sev-

enth Dimension if you pay him a small amount of money.

Should you pay the stranger? There is a very small but non-zero probability that

See Gustafsson (forthcoming).

12 As discussed later, these axioms imply a bounded utility function.

BBostrom (2009). This case is based on informal discussions by various people, including
Eliezer Yudkowsky (2007b).



the stranger is telling the truth. And if he is telling the truth, then the payoft is
enormous. Provided the payoft is sufficiently great, the expected utility of paying
the stranger is greater than that of keeping the money. Also, if you have a non-
zero credence in him being able and willing to deliver any finite amount of utility,
then he can always increase the payoff until the offer has positive expected utility,
at least if your utilities are unbounded."* So, someone who maximizes expected
utility with an unbounded utility function (or with a high enough upper bound)
would pay the stranger—which seems counterintuitive.

Another case that involves tiny probabilities of huge payoffs is the St. Petersburg

paradox introduced by Nicolaus Bernoulli:'?

St. Petersburg Game: A fair coin is flipped until it lands on heads.!¢

The prize is then $2", where n is the number of coin flips.

While Pascal’s Mugging involves large finite payofls and a finite number of possi-

4 Contrary to this, Baumann (2009, p. 447) argues that the larger the payoff the mugger promises
to deliver, the lower the probability you should assign to the proposition that he will stick with his
promise. Moreover, Baumann (2009, p. 447) argues that your probabilities should go down faster
than the stranger’s offer’s utilities go up. Relatedly, Robin Hanson has suggested that in a scenario in
which many individuals exist, they cannot all have total control over each other’s existence. So, your
credence in being able to influence them all should be penalized in proportion to the number of
individuals that exist. Thus, credences in the mugger telling the truth should decrease in proportion
to the possible payoff. See Hanson (2007) and Yudkowsky (20074). But, in the version of Pascal’s
Mugging presented in this chapter, the stranger promises to prolong your life rather than also help
very many orphans (as in Bostrom’s version). And, it is less surprising to be in a special position to
have so much control over one’s future self.

>Nicolaus Bernoulli originally proposed a version of this game in 1713. The game was simpli-
fied by Gabriel Cramer in 1728 and published by Daniel Bernoulli in 1738. See Pulskamp (2013)
and Bernoulli (1954). There are variants of the St. Petersburg game that do not seem to make any
sense by the lights of Expected Utility Theory because they have no unique expected utility. See, for
example, Nover and Héjek (2004) on the Pasadena game.

16What happens if the coin never lands on heads? We may suppose that, in that case, the player
wins nothing. As this is a zero-probability event, it does not affect the expected utility of the game.
See Chapter 2 of this thesis on Expected Utility Theory and possible states of zero probability.



ble outcomes, the St. Petersburg game involves arbitrarily large finite payofts and
infinitely many possible outcomes. The St. Petersburg game has infinite expected
monetary value, so an agent who maximizes expected monetary value would pay
any finite amount to play it. But again, this seems counterintuitive. As Nicolaus
Bernoulli (agreeing with his friend Gabriel Cramer) writes: “[T]here is no person
of good sense who wished to give merely 20 coins.”!” Daniel Bernoulli (cousin of
Nicolaus Bernoulli) argues that the expected utility of the game is finite because of
the diminishing marginal utility of money.'"® However, one can change the game
slightly to bypass this objection by changing the prize from money to something
with no diminishing marginal utility, such as (possibly) days of life.'?

To summarize, Expected Utility Theory states that rational agents maximize
expected utility. Expected Utility Theory can be supported with the long-run argu-
ment, on which one should maximize expected utility because it is overwhelmingly
likely to be the best policy in the long run. Alternatively, Expected Utility Theory
can be supported by representation theorems. This argument states that the ax-
ioms of Expected Utility Theory are the axioms of rational preference. However,
maximizing expected utility seems to lead to counterintuitive choices in cases that
involve tiny probabilities of huge payoffs, such as Pascal’s Hell, Pascal’s Mugging

and the St. Petersburg paradox. Expected-utility maximization gives counterin-

17Pulskamp (2013, p. 6).

18Bernoulli (1954).

Monton (2019, p. 2). This is related to the Super St-Petersburg Paradox which Samuelson
(1977, p. 32) attributes to Menger (1934) (see Menger [1967] for an English translation). Menger
(1967, pp. 217-218) shows that if utilities are unbounded, one can always create a Super St-
Petersburg game, in which the payoffs grow sufficiently fast so that the expected utility of the game
is infinite.
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tuitive recommendations in such cases if utilities are unbounded or if the upper
bound is very high or the lower bound very low. The next section discusses an im-
plication of expected-utility maximization with an unbounded utility function; the
subsequent section explores expected-utility maximization with a bounded utility
function. The idea that tiny probabilities should be ignored in practical decision-

making is investigated in §5. Finally, §6 briefly discusses some other approaches.

3 Probability Fanaticism

This section discusses arguments for and against Probability Fanaticism, namely,
the idea that we should let tiny probabilities of vast utilities dominate the expected
utility calculations. As we will see, there are strong arguments for and against Prob-
ability Fanaticism, as some plausible principles support this idea while others un-

dermine it.

3.1 The Continuum Argument for Probability Fanaticism

There seems to be something wrong with a theory that lets tiny probabilities of
huge payoffs dictate one’s course of action. It might even seem fanatical. Thus, we
may call this view Probability Fanaticism. Probability Fanaticism is the idea that
tiny probabilities of huge positive or negative payoffs can have enormous positive

or negative expected utility (respectively). Formally, it states the following:*°

Probability Fanaticism:

2wilkinson (2022, p. 449). Beckstead and Thomas (2020) call this ‘Recklessness.

11



i Positive Probability Fanaticism For any probability p > 0, and
for any finite utility u, there is some large enough utility U such
that probability p of U (and otherwise nothing) is better than

certainty of u.?!

ii Negative Probability Fanaticism For any probability p > 0, and
for any finite negative utility —u, there is some large enough neg-
ative utility —U such that probability p of —U (and otherwise

nothing) is worse than certainty of —u.

Probability Fanaticism is supported by a Continuum Argument.*> Consider for

example the following case:*?

Devil at Your Deathbed: You have one year of life left. But the devil
appears and offers you ten years of happy life instead, with probability
0.999. You accept the offer. But the devil then offers you 100 years
of happy life instead, with probability 0.999?—just 0.1% lower. After
some 50,000 trades, you find yourself with a 0.999°%:0°0 probability of

10°0:990 years of happy life. Predictably, you die shortly thereafter.

In this case, each deal seems better than the one before. Accepting each deal mas-
sively increases the payoff while decreasing its probability by a tiny percentage.
However, accepting all trades means trading a certain good payoft (one year of

happy life) for an extremely tiny probability of a great payoft.

2In this context, ‘otherwise nothing’ means retaining the status quo or baseline outcome.
22This argument is from Beckstead (2013, §6) and Beckstead and Thomas (2020, §1).
ZBeckstead and Thomas (2020, pp. 4-5)

12



If p is a probability and n is a number of happy lives, then let p - n be a prospect
that gives probability p of n happy lives (and otherwise nothing). Then, the follow-

ing principle supports accepting all the trades:*

Anti-Timidity: For any probabilities p > ¢ and numbers of happy

lives N > n,p-(n+N) > (p+q) - n.

Anti-Timidity says that one can always compensate for a tiny decrease in the prob-
ability of a good outcome by increasing the payoff sufficiently. Anti-Timidity is
plausible. However, it implies (Positive) Probability Fanaticism; repeated applica-
tions of Anti-Timidity (together with transitivity) tell us that a tiny probability of
a great payoff is better than certainty of a good payoff.”> Whichever payoff one
starts with, and for any tiny probability p > 0, there is some great enough payoft
such that probability p of the great payoff (and otherwise nothing) is better than
certainty of the original payoff. So, to deny Probability Fanaticism, one must reject

Anti-Timidity or transitivity—yet both seem intuitively compelling.

ZRussell (2021, p. 7) and Beckstead and Thomas (2020, p. 2).
25 A similar argument can be given to support Negative Probability Fanaticism. Instead of Anti-
Timidity, this argument uses the following principle:

Negative Anti-Timidity: For any probabilities p >> g and numbers of unhappy
lives N> n,(p+q)-n>p-(n+ N).

13



3.2 Moreis Better and Simple Separability imply Probability Fa-

naticism

Another argument for Probability Fanaticism is that it follows from two plausible
principles, namely, More is Better and Simple Separability.?® More is Better states

the following:*’

More is Better: For probabilities p > ¢ and numbers N > n, p -

N > q-n.

More is Better states that it is better to have a much higher probability of many
more happy lives than a smaller probability of fewer happy lives.

Let X be a prospect that concerns what is going on in the part of the world
we might make any difference to, and let Y'be a prospect that concerns what hap-
pens somewhere far away, such as a distant galaxy. Also, let X & Y be the com-
bined prospect of the near prospect X and the far prospect Y. Finally, let a ‘simple
prospect’ be a prospect that has only a finite number of possible outcomes. Then,

Simple Separability states the following:*®

Simple Separability: For all simple near prospects X and Y, and any
simple far prospect Z, X > Yifandonlyif X ® Z > Y & Z.

Denying Simple Separability means that uncertainty over what happens in distant

places can be relevant to what we ought to do, even when we cannot affect what

26This argument is also from Beckstead and Thomas (2020, §3.2). The presentation follows
closely Russell (2021, §2).

ZRussell (2021, p. 6).

ZRussell (2021, p. 15).
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happens in those distant places.
To see how More is Better and Simple Separability imply Probability Fanati-

cism, consider the following prospects:

More vs. Less: Letp > gand N > n. Also, let the probabilities of

states 1, 2 and 3 be p, gand 1 — p — ¢ (respectively).
More Gives N happy lives in state 1 and nothing in states 2 and 3.

Less  Gives n happy lives in state 2 and nothing in states 1 and 3.

Suppose you face a choice between More and Less, while the inhabitants of a distant

Earth-like planet face the following prospect:
Far Gives n happy lives in state 1 and nothing in states 2 and 3.

Given that the Earth-like planet faces prospect Far, the choice you face is be-
tween More @ Far and Less @ Far (see table 1). And, given that More is better
than Less (by More is Better), it follows by Simple Separability that More & Far is
better than Less @ Far. However, as seen in table 1, More @ Far gives a slightly
lower probability p of a much large number of happy people n + V. Thus, More is
Better and Simple Separability imply Anti-Timidity: A slightly smaller probability
of a much large number of happy lives is better than a slightly higher probability of
many fewer happy lives. And, as we saw in the previous section, Anti-Timidity (to-
gether with transitivity) implies Probability Fanaticism. Therefore, More is Better
and Simple Separability (together with transitivity) imply Probability Fanaticism.
To deny Probability Fanaticism, one must reject More is Better, Simple Separability

or transitivity—yet they all seem intuitively compelling.
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TABLE 1

MORE @ FAR vs. LEss @ FAR

State1 State2 State3

Probability P q 1—-p—q
More ® Far n-+ N 0 0
Less @ Far n n 0

3.3 Stochastic Dominance and Simple Separability imply Prob-
ability Fanaticism

Another related argument for Probability Fanaticism is that it follows from Sim-
ple Separability and another very compelling principle, namely, Stochastic Domi-
nance.”” Let X = {xy, p;; Tq, Py ;... } stand for prospect X that gives non-zero
probabilities p;, py, and so on, of outcomes x;, x5, and so on. Stochastic Domi-

nance then states the following:*

Stochastic Dominance: Forall prospects X = {z, p;; Zq, Do ;... }

andY = {yy, q1; Y5, G ;... }, X is at least as good as Y'if, for all out-

2The presentation follows closely Russell (2021, pp. 30-33). See Wilkinson (2022, §VI A) for
a very similar argument. Also see Tarsney (2020), Beckstead and Thomas (2020) and Goodsell
(2021).

39Buchak (2013, p. 42). More precisely, this is first-order stochastic dominance, an idea that was
introduced to statistics by Mann and Whitney (1947) and Lehmann (1955), and to economics by
Quirk and Saposnik (1962). The name ‘first-degree stochastic dominance’ is due to Hadar and
Russell (1969, p. 27).
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comes o,
2. piz ) 4
{i | zizo} {4 | y;zo}
If in addition, for some outcome wu,
2. n> D 4
{i | zizu} {7 y;zu}
then X is better than Y.
One violates Stochastic Dominance if, for all outcomes, some prospect X gives an
at least as high probability of an at least as great outcome as some other prospect Y’
does, but X is not judged at least as good as Y. One also violates Stochastic Dom-
inance if, in addition, X gives a greater probability of an at least as great outcome
as Y does for some outcome—yet X is not judged better than Y.

To see how Simple Separability and Stochastic Dominance imply Probability

Fanaticism, consider the following prospects:
Safe vs. Risky:
Safe Certainly gives one happy life.

Risky  Gives probability p > 0 of n+ 1 happy lives (a great outcome)

and otherwise nothing.

Suppose p is tiny. Then, the comparison between Risky and Safe can be consid-

ered at a more abstract level whereby it simply corresponds to Positive Probability
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Fanaticism. So, Probability Fanaticism is true if Risky is better than Safe. Also, sup-
pose you face the choice between Safe and Risky, while the inhabitants of a distant

Earth-like planet face the following prospect (see table 2):

Twin Earth  Gives p chance of nothing, ¢ chance of one happy life, ¢
chance of two happy lives, g chance of three happy lives, ..., g chance
of n happy lives, where ¢ < p.

TABLE 2

TwiIN EARTH

Probability P q q¢ q ... q
Safe 1 1 11 ... 1
Risky n+1 0 0 0 0
Twin Earth 0 1 2 3 ... n

When you take into account the prospect Twin Earth is facing, your options

are as follows (see table 3):
Mixed Prospects:

Safe ® Twin Earth Gives p chance of one happy life, ¢ chance of
two happy lives, ¢ chance of three happy lives, g chance of four happy

lives, ..., ¢ chance of n + 1 happy lives.

Risky @ Twin Earth Gives p chance of n + 1 happy lives, ¢ chance
of one happy life, ¢ chance of two happy lives, g chance of three happy

lives, ..., ¢ chance of n happy lives.
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TABLE 3
MIXED PROSPECTS

Probability P q q ... q
Safe & Twin Earth 1 2 3 ... n+l1
Risky @ Twin Earth n+1 1 2 .. n

Next, given that p is greater than ¢, we may split the first column of table 3

into two columns that give probabilities p — ¢ and ¢ (respectively), as shown in the

following table:
TABLE 4
MixED PROSPECTS: SPLIT
Probability p—q q q q .. q
Safe & Twin Earth 1 1 2 3 ... n+1
Risky @ Twin Earth n+1 n+1 1 2 .. n

Next, we may reorder the outcomes of Risky @& Twin Earth that are associated
with probability ¢ by moving each of them to the column on their left (see table
5). The leftmost outcome associated with probability ¢ (i.e., n + 1) is moved to the
rightmost column (where 7 is in table 4).

TABLE 5
MIixED PROSPECTS: REORDER

Probability p—q q q q ... q
Safe & Twin Earth 1 1 2 3 ... n+1
Risky @ Twin Earth n+1 1 2 3 ... n+1
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It is now evident from table 5 that the only difference between Safe & Twin
Earth and Risky @ Twin Earth is that the former gives probability p — ¢ of one
happy life, while the latter gives the same probability of n + 1 happy lives. As it
is better to obtain n + 1 happy lives than just one happy life, Risky & Twin Earth
stochastically dominates Safe @ Twin Earth: For all outcomes, it gives an at least as
high probability of an at least as great outcome as Safe @ Twin Earth does, and for
one outcome, Risky @ Twin Earth gives a greater probability of an at least as great
outcome as Safe @ Twin Earth does. So, by Stochastic Dominance, Risky & Twin
Earth is better than Safe @ Twin Earth.

Finally, given that Risky @ Twin Earth is better than Safe @ Twin Earth, it fol-
lows by Simple Separability that Risky is better than Safe: Probability Fanaticism
is true. So, Probability Fanaticism follows from Simple Separability and Stochastic
Dominance.®! If one wishes to avoid Probability Fanaticism, one must reject Sim-

ple Separability or Stochastic Dominance, which are both intuitively compelling.

31'This argument assumes that the number and not the location of happy lives is all that matters.
More generally, Probability Fanaticism follows from Stochastic Dominance, Simple Separability and
the following principle:

Positive Compensation: For any near good x and far good v, there is a far good
z such that x @ y ~ 0 @ z, and there is a near good w suchthatz @ y ~ w @ 0.

According to this principle, we can always compensate for making things worse nearby by making
things sufficiently better far away (and vice versa). See Russell (2021) for the full argument.
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3.4 Stochastic Dominance and Separability are jointly inconsis-

tent

Above we saw how Probability Fanaticism follows from Simple Separability and
Stochastic Dominance. However, Stochastic Dominance and a generalization of
Simple Separability are jointly inconsistent.>? This undermines the argument for
Probability Fanaticism from Stochastic Dominance and Simple Separability.
Unlike Simple Separability, the generalization of Simple Separability applies to
prospects that have an infinite number of possible outcomes. It states the follow-

ing:3

Separability:

i For all near prospects X and Y, and any far prospect Z, X > Y
ifandonlyif X® Z >~ Y @ Z.

ii For all far prospects X and Y, and any near prospect Z, X > Y
ifandonlyif Z® X >~ Z @Y.
To see why Stochastic Dominance and Separability are jointly inconsistent,
consider the following versions of St. Petersburg games (see table 6):

St. Petersburg Games: A fair coin is flipped until it comes up heads.

St. Petersburg ~ Gives 2" happy lives, where n is the number of coin

flips (and otherwise it gives nothing).

32This argument is from Russell (2021).
3Russell (2021, p. 15).
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St. Petersburg~  Gives 2" — 1 happy lives, where n is the number of

coin flips (and otherwise it gives nothing).

St. Petersburg™ gives the same probabilities as the St. Petersburg game but slightly
worse outcomes. It seems clear that St. Petersburg is better than St. Petersburg™;
indeed, this is what Stochastic (and Statewise) Dominance tells us.>*

TABLE 6

ST. PETERSBURG (GAMES

No. of flips 1 2 3
Probability 1/2 1/4 1/8

St. Petersburg 2 4 8
St. Petersburg~ 1 3 7

Separability then tells us that two copies of St. Petersburg, one here and the
other in a distant galaxy, are better than two copies of St. Petersburg™, one here
and the other in a distant galaxy: As St. Petersburg is better than St. Petersburg™,
by Separability, St. Petersburg @ St. Petersburg is better than St. Petersburg™ &
St. Petersburg. Again, because St. Petersburg is better than St. Petersburg™, St.
Petersburg™ @ St. Petersburg is better than St. Petersburg™ @ St. Petersburg™.
Thus, by transitivity, St. Petersburg @ St. Petersburg is better than St. Petersburg™
@ St. Petersburg ™.

However, we can arrange the mechanisms of these games so that St. Petersburg™

@ St. Petersburg™ stochastically dominates St. Petersburg @ St. Petersburg. In this

3 According to Statewise Dominance, a prospect is better than another prospect if it gives a
better outcome in all states.
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case, the results of the two St. Petersburg games depend on the outcome of flipping
a dime. And, the results of the two St. Petersburg™ games depend on the outcomes

of flipping the dime and a penny (see table 7):

Correlated St. Petersburg Games: A dime is flipped until it comes

up heads, and a penny is flipped once.

Near and Far St. Petersburg ~ Give 2" happy lives, where n is the num-

ber of coin flips with the dime.

Near St. Petersburg~ Gives one happy life if the penny comes up

heads. Otherwise, it gives twice as much as St. Petersburg minus one.

Far St. Petersburg~  Gives one happy life if the penny comes up tails.

Otherwise, it gives twice as much as St. Petersburg minus one.

TABLE 7

CORRELATED ST. PETERSBURG (GAMES

Qutcome H1 H?2 H3 .. T.1 T,2 1T,3

Probability 1/4 1/8 1/16 .. 1/4 1/8 1/16

Near St. Petersburg 2 4 8 ... 2 4 8

Far St. Petersburg 2 4 8 ... 2 4 8

Near St. Petersburg~ 1 1 1 ... 3 7 15

Far St. Petersburg~ 3 7 15 ... 1 1 1
‘H’ and “I” indicate the outcome of flipping the penny, and

‘15 2} ... indicate the number of coin flips with the dime.

Note that both the Near and the Far St. Petersburg games give the same proba-

bilities of the same outcomes as the St. Petersburg game in table 6. Similarly, both
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the Near and the Far St. Petersburg™ games give the same probabilities of the same
outcomes as the St. Petersburg™ game in table 6. Thus, Near St. Petersburg @ Far
St. Petersburg should be better than Near St. Petersburg™ @ Far St. Petersburg™.

However, as seen in table 8, Near St. Petersburg @ Far St. Petersburg gives
the same probabilities of the same outcomes as Near St. Petersburg™ @ Far St.
Petersburg™. In every state, they result in the same number of happy lives. So,
Near St. Petersburg @ Far St. Petersburg is stochastically equivalent to Near St.
Petersburg™ @ Far St. Petersburg™. By Stochastic Dominance, each prospect is at
least as good as the other. Therefore, they are equally good.

TABLE 8
MIXED ST. PETERSBURG (GAMES

Outcome H1 H2 H3 .. T,1 T,2 T3
Probability 1/4 1/8 1/16 ... 1/4 1/8 1/16
St. Petersburg @ St. Petersburg 4 8 16 ... 4 8 16
St. Petersburg™ @ St. Petersburg~ 4 8 16 ... 4 8 16

‘H’ and “I” indicate the outcome of flipping the penny, and
‘1, 2 ... indicate the number of coin flips with the dime.
‘Near’ and ‘Far” have been omitted from the prospects’ names.

Here is a recap of the argument: Stochastic Dominance tells us that St. Peters-
burg is better than St. Petersburg™. Separability then tells us that Near St. Peters-
burg @ Far St. Petersburg is better than Near St. Petersburg™ @ Far St. Petersburg™.
However, Near St. Petersburg @ Far St. Petersburg is stochastically equivalent to

Near St. Petersburg™ @ Far St. Petersburg™. So, they must be equally good. But

Near St. Petersburg @ Far St. Petersburg cannot both be better than and equally as
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good as Near St. Petersburg™ @ Far St. Petersburg™. Thus, Stochastic Dominance
and Separability are jointly inconsistent. Either St. Petersburg is not better than
St. Petersburg ™, even though it stochastically dominates it. Alternatively, Near St.
Petersburg @ Far St. Petersburg is not better than Near St. Petersburg™ @ Far St.
Petersburg™, even though Separability tells us so.

To summarize, Stochastic Dominance and Simple Separability imply Proba-
bility Fanaticism. However, Stochastic Dominance and a generalization of Simple

Separability are jointly inconsistent.*

Moreover, whatever the justification of Sim-
ple Separability is should also apply to Separability. As Russell (2021, pp. 14-15)
writes: “What would the motivation be for it [Simple Separability] that is not also
motivation for the unrestricted principle [Separability]? It can’t be simply the idea
that if what is going on in distant space and time is the same for both of two options,
then it is irrelevant to which is better. That idea supports full-fledged Separability.
So is there something special about simple prospects that makes their value insen-
sitive to what is going on in distant space and time?” Unless there is some unique
justification for Simple Separability that does not also apply to the generalized ver-
sion, one has no reason to accept Simple Separability if one rejects Separability.
And, Stochastic Dominance tells us that Separability is wrong. Thus, for a lack of

a unique justification for Simple Separability, the argument for Probability Fanati-

cism from Stochastic Dominance and Simple Separability does not go through.

35 As before, this argument assumes that the number, and not the location, of happy lives is all
that matters. More generally, Stochastic Dominance, Separability and Positive Compensation are
jointly inconsistent. See Russell (2021) for the full argument.
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3.5 Stochastic Dominance, Negative Reflection and Background

Independence imply Probability Fanaticism

We have seen that Simple Separability and Stochastic Dominance imply Probabil-
ity Fanaticism, but Separability and Stochastic Dominance are jointly inconsistent.
This section shows that Stochastic Dominance, together with two other plausible
6

principles, implies Probability Fanaticism.’

Consider the following prospects:
Safe* vs. Risky*:
Safe* Certainly gives a good outcome (utility v).
Risky*  Gives a tiny probability p > 0 of a great outcome (utility V).

It can be shown that for some background prospect B, which is probabilistically
independent of both Safe* and Risky*, Risky* @ B stochastically dominates Safe*
@ B.* For this to happen, we need Risky* @ B to have at least as high a probability
as Safe* @ B of resulting in at least utility u, for all possible utilities u. Choose any
utility u < V. Safe* certainly gives utility v, so the probability that Safe* @& B gives

at least utility u is the probability that B gives at least utility w — v (area r + s in

This argument is from Wilkinson (2022), and the presentation follows closely Russell (2021).

3Wilkinson (2022, §VI). See also Tarsney (2020). Tarsney (2020) explores the idea that Stochas-
tic Dominance is a sufficient principle of rationality. Prospects that give a higher expected utility
but would not otherwise stochastically dominate their alternatives can become stochastically domi-
nant given sufficient background uncertainty. However, background uncertainty generates stochas-
tic dominance much less readily when the prospect involves tiny probabilities of huge payofs. So,
Tarsney (2020) argues that Stochastic Dominance as a sufficient principle of rationality can vindi-
cate the intuition that we are often permitted to decline gambles like Pascal’s Mugging or the St.
Petersburg game. However, as the following argument shows, Stochastic Dominance sometimes
demands that we make fanatical choices.
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the graph below). Risky* @ B, in turn, gives at least utility w if either Risky* gives a
great outcome (utility V' > u) or if B gives at least utility u. Denote the probability
that B gives at least utility u by s (see area s in the graph below). So, the probability

that Risky* @ B gives at least uis p + (1 — p)s.

PROBABILITY DISTRIBUTION OF B

Probability
\
\\
\
\\
'Q \
3
®» |/

U—v U
Possible Outcomes of B
(ordered by utility)

It can be shown that this (the probability that Risky* & B gives at least u) will
be greater than the probability that Safe* @ B gives at least u if the area r is less than
or equal to the area ¢ multiplied by p.*® So, if the area r is small enough compared
to area ¢, then Risky* @ B gives an at least as high probability of u as Safe* @ B
does. For this to happen with all u, the interval between u and u — v needs to be

tiny enough. And for that to happen, the probabilities in B must go down slowly

38
pt+s(l—p)=r+s

< s+p(l—s)>r+s
= plg+r)>r
< r<pq+pr
< r(l—p)<pq

pq

—= r< T , for which r < pq is a sufficient condition.
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enough as we approach —oo and rise and fall quickly enough as we pass the peak of
the curve. There are some probability distributions with this property.®® So, with
some background prospect B, Risky* @ B is better than Safe* @ B by Stochastic
Dominance.

Next, consider the following principle:*°

Negative Reflection: For prospects X and Yand a question @), if X
is not better than Y conditional on any possible answer to (), then X

is not better than Y unconditionally.

Given that Risky* @ B is better than Safe* & B (by Stochastic Dominance), Nega-
tive Reflection tells that B must have some possible outcome b such that Risky* &
b is better than Safe* @ b.

Finally, consider the following principle:*!

Background Independence: For any near prospects X and Y and

any far outcome a, X > Yifandonlyif X ®a > Y @ a.

¥Wilkinson (2022, §VI) and Tarsney (2020).
#0Russell (2021, p. 19). Compare Negative Reflection to the following related principle (Russell,
2021, p. 23):

Positive Reflection: For prospects X and Yand a question @, if X is at least as
good as Y conditional on any possible answer to (), then X is at least as good as Y
unconditionally.

Both reflection principles are related to the Sure Thing Principle due to Savage (1972, pp. 21-22):
The Sure Thing Principle: For all prospects X and Y if an agent would not prefer
X over Yif they learnt that some event E has happened, or if they learnt that E
has not happened, then the agent does not prefer X over Y. Moreover, if the agent

would prefer Yto X if they learnt that E has happened, and they would not prefer
X to Yif they learnt that I has not happened, then the agent prefers Y'to X.

“'wilkinson (2022, p. 467) and Russell (2021, p. 28).
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Background Independence is similar to Separability. But unlike Separability, it re-
quires that the ‘background prospect’ involves no uncertainty.*> Given that Risky*
@ b is better than Safe* @ b (by Stochastic Dominance and Negative Reflection),
Background Independence implies that Risky* is better than Safe*. This means that
Probability Fanaticism is true.

To conclude, three plausible principles, Stochastic Dominance, Negative Re-
flection and Background Independence, imply Probability Fanaticism. Thus, to
deny Probability Fanaticism, one must reject Stochastic Dominance, Negative Re-

flection or Background Independence.

3.6 Stochastic Dominance and Negative Reflection imply Prob-

ability Fanaticism is false

We just saw how Stochastic Dominance, Negative Reflection and Background In-
dependence imply Probability Fanaticism. However, if Probability Fanaticism is
true, then two of the premises of the previous argument—Stochastic Dominance
and Negative Reflection—are jointly inconsistent.*> Thus, the argument cannot be
sound.

To see why Stochastic Dominance and Negative Reflection are jointly incon-
sistent if Probability Fanaticism is true, consider the following versions of the St.

Petersburg game:

#2Background Independence is related to the Egyptology objection to the Average View in pop-
ulation ethics. See McMahan (1981, p. 115) and Parfit (1984, p. 420).

#3This argument is from Russell (2021, §3) and Russell and Isaacs (2021). Also see Chalmers
(2002) and Beckstead and Thomas (2020, §4).
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St. Petersburg Games: A fair coin is flipped until it comes up heads.

St. Petersburg  Gives 2" happy lives, where n is the number of coin

flips.

St. Petersburg™  Gives 2™ + 1 happy lives, where n is the number of

coin flips.

The outcomes of St. Petersburg™ are better than the outcomes of St. Petersburg. So,
by Stochastic Dominance, St. Petersburg™ is better than St. Petersburg.

However, if Probability Fanaticism is true, then none of the outcomes of St.
Petersburg™ are as good as the prospect St. Petersburg. This is because St. Peters-
burgand St. Petersburg™ are better than any possible finite payoffs. So, any possible
payoff of St. Petersburg™ is worse than the prospect St. Petersburg. Negative Reflec-
tion, therefore, implies that St. Petersburg™ is not better than St. Petersburg. Con-
ditional on any way St. Petersburg™ could turn out, St. Petersburg™ is not better
than St. Petersburg, so St. Petersburg® cannot be better than St. Petersburg. How-
ever, St. Petersburg™ is better than St. Petersburg by Stochastic Dominance. So,
if Probability Fanaticism is true, either Stochastic Dominance or Negative Reflec-
tion needs to go. They are jointly inconsistent. Thus, Stochastic Dominance and
Negative Reflection imply that Probability Fanaticism is false.*

Suppose that Probability Fanaticism keeps Stochastic Dominance (and gives

up Negative Reflection). In that case, it is dynamically inconsistent and vulnera-

*Stochastic Dominance and Negative Reflection imply that Probability Fanaticism is false. They
cannot, therefore, be used in an argument for Probability Fanaticism. However, a principle that is
related to Negative Reflection, together with Stochastic Dominance and Background Independence,
implies that Positive Fanaticism or Negative Fanaticism is true. See Russell (2021, pp. 37-38).
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ble to money pumps.** Consider for example the following case: You start with
St. Petersburg™. Once the result of St. Petersburg™ is known, you can pay $100 to
exchange the outcome St. Petersburg™ for the prospect St. Petersburg. Because any
possible finite payoff of St. Petersburg™ is worse than the prospect St. Petersburg,
you would accept this trade. But before finding out the result of St. Petersburg™,
you can pay $50 to simply keep the prospect St. Petersburg™ and receive no further
offers. You know that if you do not pay this $50, you will end up with prospect St.
Petersburg and with $100 less in your wallet. But if you do pay this $50, then you
will end up with prospect St. Petersburg™, and you will only have paid $50. There-
fore, by Stochastic Dominance, you should pay $50 to avoid any further offers. But
you have then been money pumped, as you have paid for something that you could
have kept for free had you refused all the offers.*® So, Probability Fanaticism com-
bined with Stochastic Dominance is vulnerable to money pumps.

To conclude, this section has discussed arguments for and against Probabil-
ity Fanaticism. §3.1 showed that Anti-Timidity and transitivity imply Probability
Fanaticism. Then, §3.2 showed that More is Better and Simple Separability im-
ply Probability Fanaticism. §3.3 showed that Stochastic Dominance and Simple

Separability imply Probability Fanaticism. However, §3.4 showed that Stochastic

“5This argument is from Russell and Isaacs (2021, p. 4 n. 5). Russell and Isaacs (2021) show that
Probability Fanaticism violates Countable Independence, which is similar to Negative Reflection.

“If Probability Fanaticism rejects both Stochastic Dominance and Negative Reflection, then
St. Petersburg™ is not better than St. Petersburg. However, you are still permitted to pay to keep
St. Petersburg™ and receive no further offers. In fact, you are permitted to pay any finite amount
to receive no further offers; whichever finite sum you pay, you will face a prospect with infinite
expected utility. Thus, Probability Fanaticism still permits you to make a series of trades that results
in a sure loss.
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Dominance and (generalized) Separability are jointly inconsistent. §3.5 showed
that Stochastic Dominance, Negative Reflection and Background Independence
imply Probability Fanaticism. But §3.6 showed that Stochastic Dominance and
Negative Reflection imply that Probability Fanaticism is false. §3.6 also showed
that Probability Fanaticism is vulnerable to exploitation by money pumps. The de-
bate between proponents and opponents of Probability Fanaticism is inconclusive,
as there are strong arguments for and against it. However, as Russell (2021, p. 5)
writes, “Whatever the truth of the matter, the ethics of huge numbers is deeply

weird and full of surprises.”

4 Bounded utilities

The rest of the sections discuss alternatives to Probability Fanaticism. This section
explores the idea that utilities are bounded above and below.

Boundedness of utilities has been discussed as a possible alternative to Prob-
ability Fanaticism.*” If utilities are real valued, then Boundedness means the fol-
lowing:

Boundedness: There is some M € R such that for all outcomes =z,

In other words, Boundedness rules out arbitrarily and infinitely good outcomes.
The following discussion focuses on Boundedness in the context of Expected

Utility Theory. As discussed in Chapter 1 of this thesis, standard axiomatizations

47See Beckstead and Thomas (2020, §2.1) and Chapter 1 of this thesis.
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of expected-utility maximization require utilities to be bounded.*® Bounded util-
ities are, therefore, the standard in decision theory. However, bounded utilities
seem troubling from the point of view of ethics. It seems odd that, for example,
additional happy lives matter less the more happy lives there already are or that ad-
ditional headaches matter less the more headaches (or other negative experiences)
there already are. Also, bounded utilities imply that it is better to save some (very
large) number n of lives for sure than to save any number of lives with a probabil-
ity of almost one.*” This happens when the value of n happy lives is close to the
upper bound of utilities as then additional happy lives do not contribute much to
expected utility.

Boundedness gives ethically even more untenable prescriptions. Consider for

example the following prospects (see table 9):

Happy Lives vs. Headaches: A fair coin is flipped.

Prospect A Gives some large number m of happy lives with heads,

and one person gets a headache with tails.

Prospect B Gives some much larger number M of happy lives with

heads, and two people get headaches with tails.

Suppose that the values of m and M happy lives are close to the upper bound of
utilities. In that case, the additional happy lives in B may not contribute enough to

B’s expected utility to outweigh the disvalue of the possible additional headache.

“8See Kreps (1988, pp. 63-64), Fishburn (1970, pp. 194, 206-207), Hammond (1998,
pp- 186-191) and Russell and Isaacs (2021).
*?More generally, Boundedness violates Anti-Timidity. See Beckstead and Thomas (2020, §2.1).
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Then, Boundedness (from above) implies that A is better than B—which seems

wrong from an ethical point of view.*

TABLE 9

Happy L1VES vsS. HEADACHES

Heads Tails

A Many happy lives One headache
B Very many happy lives Two headaches

Next, consider the following prospects (see table 10):

Unhappy Lives vs. Lollipops: A fair coin is flipped.

Prospect C' Gives some large number m of unhappy lives with heads,

and one person gets a lollipop with tails.

Prospect D Gives a much larger number M of unhappy lives with

heads, and two people get lollipops with tails.

For similar reasons as explained above, D may be better than C'if utilities are
bounded below.>® The implications of Boundedness is ethically untenable; the
possibility of one additional lollipop should not compensate for an equally likely

chance of many additional unhappy lives.

9This argument is from Beckstead and Thomas (2020, §3.3).
>1See Beckstead and Thomas (2020, §3.4).
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TABLE 10

UNHAPPY LIVES vS. LOLLIPOPS

Heads Tails

C Many unhappy lives One lollipop
D Very many unhappy lives Two lollipops

Boundedness also implies that sometimes one should choose a small proba-
bility of a mediocre payoff instead of a high probability of a great payoff—which
violates More is Better. To see how this violation happens, consider the following

prospects (see table 11):>?

Great vs. Mediocre Past:

Great  Gives some great payoff (such as very many happy lives) if hu-
manity’s past was great (high probability p); otherwise, nothing hap-

pens.

Mediocre Gives some mediocre payoff (such as a few happy lives) if
humanity’s past was mediocre (small probability 1 — p); otherwise,

nothing happens.

In this case, Boundedness implies that Mediocre might be better than Great. If
humanity’s past was great (in which case the value of the world is near the up-
per bound of utilities), then the great payoft does not contribute much to utility.
However, if humanity’s past was mediocre, then the mediocre payoff makes a large

contribution to utility. Thus, Boundedness implies that one should choose a small

>2This argument is from Beckstead and Thomas (2020, §3.5).

35



probability of a mediocre payoff (and otherwise nothing) instead of a high proba-

bility of a great payoff (and otherwise nothing). This is a violation of More is Better.

TABLE 11

GREAT VS. MEDIOCRE

Great past Mediocre past
Probability P l—p<p
Great Many happy lives Nothing
Mediocre Nothing A few happy lives

We have seen that Boundedness has ethically worrying implications. Chap-
ter 1 of this thesis shows another troubling feature of Boundedness. It shows that
decision theories on which utilities are bounded, such as Expected Utility Theory,
violate Ex Ante Pareto if combined with an additive axiology, such as Total Utili-
tarianism. According to Total Utilitarianism, a population is better than another
just in case the total quantity of well-being it contains is greater. Ex Ante Pareto, in

turn, states the following:

Ex Ante Pareto: For all prospects X and Y, if X is at least as good as

Yfor everyone, and X is better than Y for some, then X is better than
Y.

The combination of Expected Utility Theory and Total Utilitarianism violates Ex
Ante Pareto because the total quantity of well-being might be infinite or arbitrarily
large. Thus, there must be a non-linear transformation from the total quantity of

well-being into utilities used in decision-making. This non-linear transformation
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is required if one has a non-zero credence in the possibility that an infinite or ar-
bitrarily large number of individuals exist. But it is also required if one wishes to
avoid Probability Fanaticism. However, such a transformation leads to violations
of Ex Ante Pareto. So, the reconciliation of Expected Utility Theory and Total Util-
itarianism prescribes prospects that are better for none and worse for some. Chap-
ter 1 also discusses how this relates to a well-known result in this area, namely,
Harsanyi’s social aggregation theorem.

Chapter 2 of this thesis is somewhat related to the discussion of Bounded-
ness. It points out that standard axiomatizations of Expected Utility Theory violate
Statewise Dominance with prospects that involve possible states of zero probability.

Statewise Dominance says the following:

Statewise Dominance: If the outcome of prospect X is at least as
good as the outcome of prospect Yin all states, and the outcome of X
is better than the outcome of Y'in some possible state, then X is better

than Y.

Atleast at first glance, Expected Utility Theory tells us to be indifferent between two
prospects when they are otherwise the same, except that one gives a better outcome
than the other in a possible state of zero probability. But as some have suggested,
Expected Utility Theory might be supplemented with dominance reasoning to get
the verdict that the dominating prospect is better than the dominated one. How-
ever, Chapter 2 shows that if Expected Utility Theory is supplemented with domi-

nance reasoning in this way, it will violate the Continuity axiom of Expected Utility
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Theory. So, if an expected-utility maximizer wishes to retain Statewise Dominance
even in cases that involve possible states of zero probability, they must adopt some
axiomatization of Expected Utility Theory that does not have Continuity as one of
the axioms.

To conclude, bounded utilities have been proposed as an alternative to Proba-
bility Fanaticism. Boundedness follows from standard axiomatizations of Expected
Utility Theory, so it is the orthodox view in decision theory. However, Bounded-
ness is troubling from an ethical point of view. For example, if utilities are bounded,
it is better to save some (very large) number n of lives for sure than to save any
number of lives with a probability of almost one. Also, it sometimes implies that
the possibility of a very large number of additional happy lives cannot compensate
for the disvalue of an equally likely additional headache. Similarly, it sometimes
implies that the possibility of a single additional lollipop can compensate for the
disvalue of an equally likely possibility of a very large number of unhappy lives.
Also, Boundedness sometimes implies that one should choose a small probability
of a mediocre outcome over a high probability of a great outcome. Furthermore,
Chapter 1 of this thesis shows that decision theories on which utilities are bounded
violate Ex Ante Pareto if combined with an additive axiology. Also, as shown in
Chapter 2, standard axiomatizations of Expected Utility Theory violate Statewise

Dominance in cases that involve possible states of zero probability.
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5 Probability Discounting

This section discusses another alternative to Probability Fanaticism: discounting

small probabilities.>®

5.1 Discounting small probabilities

In response to cases that involve very small probabilities of huge payoffs, some
have argued that we should discount very small probabilities down to zero—let’s
call this Probability Discounting. For example, Monton (2019) argues that small
probabilities should be discounted down to zero, while Smith (2014b) argues that
one is rationally permitted, but not required, to do so.>* Probability Discounting
avoids the counterintuitive implication that you should pay the stranger in Pas-
cal’s Mugging because it tells you to discount the tiny probability of the mugger
telling the truth. Similarly, Probability Discounting allows one to value the St. Pe-
tersburg game at a reasonable price. In fact, Probability Discounting was originally

proposed by Nicolaus Bernoulli as a solution to the St. Petersburg paradox.> He

5*Note that, unlike here, ‘discounting’ typically does not mean ignoring altogether or bringing
all the way down to zero. For example, ‘temporal discounting’ does not typically mean disvaluing
positive outcomes in the future altogether, but instead, holding them less valuable than similar
outcomes in the present.

>*Smith argues that discounting small probabilities allows one to get a reasonable expected util-
ity for the Pasadena game (see [Nover and Héjek 2004]). See Héjek (2014), Isaacs (2016) and Lund-
gren and Stefansson (2020) for criticisms of discounting small probabilities. There is a related dis-
cussion on de minimis principles, on which a risk can be ignored or treated very differently from
other risks if the risk is sufficiently small. See for example Peterson (2002) and Lundgren and Ste-
fansson (2020).

>>Monton (2019) calls discounting small probabilities ‘Nicolausian discounting’ after Nicolaus
Bernoulli. Other proponents of Probability Discounting include, for example, Buffon and Con-
dorcet. See Hey et al. (2010) and Monton (2019, pp. 16-17).
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writes: “[T]he cases which have a very small probability must be neglected and
counted for nulls, although they can give a very great expectation.”>®

There are many ways of cashing out Probability Discounting. On one of the
simplest versions of this view (i.e., Naive Discounting), one should conditionalize
on very-small-probability outcomes not occurring and then maximize expected
utility. On this view, there is some threshold probability such that outcomes whose
probabilities are below this threshold are ignored. A slightly more complicated ver-
sion (i.e., Lexical Discounting) uses very-small-probability outcomes as tiebreakers
in cases where the prospects would otherwise be equally good. Both of these ver-
sions ignore outcomes associated with tiny probabilities. Instead, one could ignore
states of the world that have tiny probabilities of occurring (as State Discounting
does). Chapter 4 of this thesis discusses these and other versions of Probability

Discounting in more detail. It explores what the most plausible version of Proba-

bility Discounting might look like and what are some problems such theories face.

5.2 Implications of Probability Discounting

Two chapters of this thesis examine the implications of Probability Discounting
for population ethics and the value of the far future. These implications are briefly

outlined below.

PopuLATION ETHICS. The Repugnant Conclusion, introduced by Parfit, states:>’

“For any possible population of at least ten billion people, all with a

Pulskamp (2013, p. 2).
>7Parfit (1984, p. 388).
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very high quality of life, there must be some much larger imaginable
population whose existence, if other things are equal, would be better

even though its members have lives that are barely worth living”

The Repugnant Conclusion is a consequence of standard Total Utilitarianism. The
Repugnant Conclusion strikes many as an unacceptable consequence, and various
attempts at constructing an alternative population axiology to Total Utilitarianism
have been made.”® Nebel (2019) argues for the Repugnant Conclusion via the “In-
trapersonal Repugnant Conclusion”, on which certainty of a mediocre life is better
for individuals than a sufficiently small chance of an excellent life. In Chapter 3
of this thesis, I deny that acceptance of the Intrapersonal Repugnant Conclusion
leads us to the Repugnant Conclusion. I point out that on many views which avoid
the Repugnant Conclusion, we should discount small probabilities down to zero to
avoid an implausibly reckless decision theory. If we do, then Nebel’s crucial premise
of Ex Ante Pareto fails because discounting at the individual level can fail to match
up with discounting at the population level. Thus, Probability Discounting helps

us avoid the Repugnant Conclusion.

VALUE OF THE FAR FUTURE. Chapter 6 of this thesis discusses the implication of

Probability Discounting for

Longtermism: In the most important decision situations, our acts’
expected influence on the value of the world is mainly determined by

their possible consequences in the far future.>

>8For an overview, see Greaves (2017).
*MacAskill (2019) and Greaves and MacAskill (2021).
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According to Longtermism, morally speaking what matters the most is the far fu-
ture. The case for Longtermism is straightforward: Given the enormous number
of people who might exist in the far future, even a tiny probability of affecting how
the far future goes outweighs the importance of our acts’ consequences in the near
term. But if we discount very small probabilities down to zero, we may have an
objection to Longtermism provided that its truth depends on tiny probabilities of
vast value. Contrary to this, Chapter 6 argues that discounting small probabilities
does not undermine Longtermism. However, Probability Discounting might have

implications for what longtermists should focus on.*

5.3 Problems with Probability Discounting

Probability Discounting might allow us to reject Probability Fanaticism and escape
the Repugnant Conclusion. But it also faces some serious problems, as outlined

below.

THRESHOLD. One obvious problem with Probability Discounting is where the ‘dis-
counting threshold” is located. When are probabilities small enough to be dis-

counted? Some have proposed possible thresholds. For example, Buffon suggested

0For example, Probability Fanaticism might imply that ‘effective altruists’ should accept Pascal’s
Wager. See footnote 4. They would have then made a full circle: Donate 10% of your income to
your local church, mosque or synagogue. Or Probability Fanaticism might imply something weirder
(see for example Wilkinson [2022, pp. 445-446]). In contrast, Probability Discounting allows one
to escape this implication, provided that one’s credence in heaven is low enough. Beckstead and
Thomas (2020, §5) show that Probability Fanaticism leads to Infinity Obsession:

Infinity Obsession: Any non-zero probability, no matter how small, of an infinite
payoff is better than any finite payoft for sure.
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that the threshold should be one-in-ten-thousand. And Condorcet gave an amus-
ingly specific threshold: 1in 144,768. Buffon chose his threshold because it was the
probability of a 56-year-old man dying in one day—an outcome reasonable people
usually ignore.®! Condorcet had a similar justification.> More recently, Monton
(2019, p. 17) has suggested a threshold of 1 in 2 quadrillion—significantly lower
than the thresholds given by the historical thinkers. Monton (2019, §6.1) thinks
that the threshold is subjective within reason: There is no single objective thresh-
old for everybody.

However, there seems to be no way of choosing the discounting threshold such
that Probability Discounting rules out all and only the objectionable choices.®* For
example, suppose the discounting threshold is just below 1 in 2 quadrillion. In
that case, a prospect that gives any finite payoff for sure, no matter how good, is
worse than a 1 in 2 quadrillion probability of some other finite payoft (assuming
unbounded utilities). But a prospect with a 1 in 2 quadrillion probability does
not seem less objectionable than a prospect with a slightly lower probability. So,
Probability Discounting does not solve the problem it was meant to solve, as it still
implies objectionably fanatical choices. However, this problem might be somewhat

mitigated by letting the discounting threshold be vague.5*

INDIVIDUATION PROBLEM. Another problem with Probability Discounting comes

®'Hey et al. (2010, p. 257). See Monton (2019, pp. 8-9) for a discussion of Buffon’s view.

©2Condorcet’s justification for his threshold is that 1 in 144,768 was the difference between the
probability that a 47-year-old man would die within 24 hours and the probability that a 37-year-
old man would, and that difference would not keep anyone awake at night. See Monton (2019,
pp- 16-17).

3This point is raised by Beckstead and Thomas (2020, §3.5).

4Beckstead and Thomas (2020, p. 20). See also Lundgren and Stefansson (2020, p. 911).
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from individuating outcomes and states. The problem is that if we individuate out-
comes/states very finely by giving a great deal of information about them, then all
outcomes/states will have probabilities below the threshold. As discussed later in
this thesis, one possible solution is to individuate outcomes by utilities. The idea
is that outcomes/states are considered the “same” outcome/state if their associated

utilities are the same.

DOMINANCE VIOLATIONS. One problem for some versions of Probability Discount-
ing is that they violate dominance.®> Imagine a lottery that gives you a tiny prob-
ability of some prize (and otherwise nothing), and compare this to a lottery that
surely gives you nothing. The former lottery dominates the latter, but some versions
of Probability Discounting say they are equally good. One can solve this dominance
violation by considering very-small-probability outcomes/states as tiebreakers in
cases where the prospects are otherwise equally good. However, this is not enough
to avoid violating dominance because the resulting views still violate dominance

in more complicated cases (as discussed in Chapter 4).

MoNEY Pumps. Some versions of Probability Discounting, such as Tail Discount-
ing, avoid the above mentioned dominance violations. According to Tail Discount-
ing, one should first order all the possible outcomes of a prospect in terms of bet-
terness. Then one should ignore the ‘tails, that is, the very best and the very worst
outcomes. Tail Discounting solves the problems with individuating outcomes and

dominance violations. But it also has one big problem: It can be money pumped

®saacs (2016), Smith (2016), Monton (2019, pp. 20-21), Lundgren and Stefdnsson (2020,
pp- 912-914) and Beckstead and Thomas (2020, §2.3) also discuss Probability Discounting and
dominance violations.
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(as discussed in Chapter 4). So, someone with this view would end up paying for
something they could have kept for free, which makes Tail Discounting less plau-
sible as a theory of instrumental rationality.

In fact, vulnerability to exploitation by money pumps may be one of the most
challenging problem for all versions of Probability Discounting. One money pump,
in particular, presents a difficult challenge. Probability discounters are vulnerable
to this money pump as a result of violating the Independence axiom of Expected
Utility Theory. The basic problem for Probability Discounting is that by mixing
gambles, one can arbitrarily reduce the probabilities of different states or outcomes
within the compound lottery until these probabilities end up below the discount-
ing threshold. Therefore, mixtures of gambles can end up being valued differently
than the gambles that are mixed together. How probability discounters can avoid
exploitation by money pumps is discussed in Chapter 4 and, in more detail, in

Chapter 5.

Ex ANTE PARETO. As discussed in Chapter 3, accepting Ex Ante Pareto and en-
gaging in Probability Discounting gets one in trouble. Consider, for example, the

following case:

Celebratory Gunfire: Someone shoots into the air in an area full of
people during a celebration, which causes people to feel excitement
for a few seconds. The probability of any particular individual being
hit by the bullet when it falls is negligibly small, but there is a high

probability that someone is hit by it.
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We may suppose that the value of everyone feeling excitement is not enough to
outweigh the badness of the likely injury. However, the prospect of shooting into
the air is ex ante better than not shooting for everyone; each individual feels excite-
ment, and the probability of being hit by the bullet is rationally negligible. Thus, Ex
Ante Pareto tells us that shooting into the air is right, even though the bullet will al-
most certainly hit someone. So, if one accepts Probability Discounting, one should
reject Ex Ante Pareto, or one would permit the infliction of arbitrarily severe harms

for little or no benefits.

EacH-WE DiLEMMAS. Another problem Probability Discounting faces is Each-We
Dilemmas, which will be discussed in Chapter 6. According to Parfit (1984, p.91),a
theory faces Each-We Dilemmas if “there might be cases where, if each does better
in this theory’s terms, we do worse, and vice versa” Each-We Dilemmas arise for
Probability Discounting for the same reason as violations of Ex Ante Pareto arise:
Probabilities can accumulate. If many individuals discount a tiny probability of
some event happening, and the probabilities are sufficiently independent for the
different agents, then the total discounted probability can be high. This can result

in catastrophic outcomes. Consider, for example, the following case:

Asteroid: An asteroid is heading toward the Earth and will almost
certainly hit unless stopped. There are multiple asteroid defense sys-
tems, and (unrealistically) each has a tiny probability of hitting the
asteroid and preventing a catastrophe. However, the probability that

one of them succeeds is high if enough of them try. Attempting to stop
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the asteroid involves some small cost e.

If agents discount the probability of them successfully stopping the asteroid and
consequently do nothing, then the asteroid will almost certainly hit the Earth. But
this outcome could be prevented almost certainly if enough agents attempt to do so.
To solve these kind of cases, probability-discounting agents would need to some-
how take into account the choices other people face and consider whether the col-
lective has a non-negligible chance of making a difference. However, this solution
leads us to another problem: violations of Separability.

SEPARABILITY. Probability Discounting violates Separability if the choices other
people face can affect what you ought to do, even when the other agents are far
away and you cannot influence what goes on near them. The solution to Each-We
Dilemmas asks us to change our actions depending on what choices other agents
face. For example, if there was only a single asteroid defense system, then Probabil-
ity Discounting would recommend that the agent operating it not attempt to stop
the asteroid. However, if there are multiple asteroid defense systems, then this ap-
proach would recommend attempting to stop the asteroid because the probability
that someone successfully stops it is non-negligible.

Earlier it was shown that Stochastic Dominance and Separability are jointly in-
consistent. In Russell’s (2021, pp. 13-14) words: “This looks like very bad news
for Separability” Since violating Separability is a problem for all theories (on pain
of violating Stochastic Dominance), violating Separability may not seem especially
worrying for Probability Discounting. However, it was only shown that Stochas-

tic Dominance and Separability are inconsistent in a case where the outcomes (of
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the near and far prospects) are correlated. In contrast, Probability Discounting vio-
lates Separability even when the outcomes are probabilistically independent for the
different agents. We might think that probabilistic independence makes violating
Separability even worse.

To summarize, I have discussed some problems Probability Discounting faces.
These include choosing the discounting threshold, individuating outcomes/states,
violating dominance, vulnerability to money pumps, violating Ex Ante Pareto, fac-
ing Each-We Dilemmas and violating Separability. These problems will be dis-
cussed in more detail in the following chapters of this thesis. The next section

discusses some alternative approaches to tiny probabilities of vast value.

6 Alternatives

This section discusses other approaches suggested in response to cases that involve

tiny probabilities of huge payofts.

6.1 Conditionalizing on knowledge

One possibility is to conditionalize on one’s knowledge before maximizing expected
utility—let’s call this Knowledge-Based Discounting.%® It might be argued that, in
Pascal’s Mugging, you know that the mugger will not deliver a thousand quadrillion

happy days in the Seventh Dimension. And, possibly, you also know that you will

See Hong (n.d.) and Francis and Kosonen (n.d.) on Knowledge-Based Discounting.
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not gain a great payoff with the St. Petersburg game.®” Thus, conditionalizing on
knowledge before maximizing expected utility could solve at least some cases with
tiny probabilities of huge payofts.

But Knowledge-Based Discounting is vulnerable to some of the same problems
Probability Discounting faces, such as money pumps.®® Consider, for example, the

following lotteries:

Ticket A Gives a great payoff if you guess all seven lottery numbers

correctly (and otherwise it gives nothing).

Ticket B Gives a modest positive payoff if you guess at least five lot-

tery numbers correctly (and otherwise it gives nothing).

Suppose you know that ticket A wins nothing, but you do not know that ticket
B wins nothing. If it is possible to have knowledge in lottery cases, then there
must be some (possibly vague and context-dependent) threshold probability for
when a probability is high enough to count as knowledge. We may suppose that
the probability of not winning with A is above this threshold, but the probability
of not winning with B is below this threshold. Consequently, B is worth some
positive amount, while A is worthless (or at most better than nothing). The setup

is as follows: You currently have B. If you guess at least five lottery numbers right,

7This claim is more contested. It is often argued that one cannot have knowledge in lottery
cases, as it seems that one does not know that one’s lottery ticket will not win, even though it is
very unlikely to win. For a discussion of lottery cases, see for example Smith (2014a). See Hong
(n.d.) for a defense of Knowledge-Based Discounting in the context of the St. Petersburg paradox.
If Knowledge-Based Discounting is to avoid Probability Fanaticism in all cases, then it must be
possible to have knowledge in lottery cases, such as the St. Petersburg paradox.

68See Francis and Kosonen (n.d.).
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then you will be offered A in exchange for B. But if you learn that you guessed five
lottery numbers right, you no longer know that you did not guess all seven numbers
right. In that case, you would only need to have guessed two more numbers right,
and for all you know, you might have. So, you then would prefer A to B and happily
accept the trade.

This is unfortunate. Right now, you know that you will not win anything with
A. Soitwould be better to keep B. However, you also know that if you win anything
with B, you will accept the trade and end up with A. Luckily, you are offered a
chance to avoid this situation: If you pay some amount, you will not be offered A
in exchange for B in case you guess at least five numbers right. And, given that B
is worth some positive amount while A is worth nothing, you accept this offer. But
you have then paid for something you could have kept for free.

More generally, Knowledge-Based Discounting gets you in trouble if there can
be cases where you know that P, but some evidence would make you lose the
knowledge that P and you do not know that such evidence will not arise.** In
this case, although you know that A wins nothing, this belief loses the status of
knowledge if you guess at least five lottery numbers right. And you do not know
that you will not guess at least five lottery numbers right.

To summarize, Knowledge-Based Discounting advises one to conditionalize

®Knowledge-Based Discounting might escape this problem if one accepts the KK Principle: If
one knows that P, then one also knows that one knows it. If the KK principle is true, then either
you do not know that you will not guess seven numbers correctly (so A is worth some positive
amount), or you know that you will not guess at least five numbers correctly (so neither A nor B is
worth any positive amount). But you cannot know that you will not guess seven numbers correctly
and be uncertain about whether you might lose this knowledge.
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on one’s knowledge before maximizing expected utility. Similarly to Probability Fa-
naticism and Probability Discounting, Knowledge-Based Discounting is diachron-

ically inconsistent and thus vulnerable to money pumps.

6.2 Assigning zero probability

It seems that every approach to tiny probabilities of huge payofts has serious short-
comings. In order to escape the paradoxes with non-simple lotteries, one might
be tempted to assign a zero probability to the possibility of the St. Petersburg game
(and its variants).”® The idea is that one can accept Expected Utility Theory and es-
cape the paradoxical results discussed earlier in this chapter, such as money pumps.

However, this solution seems ad hoc. Assignments of probability should only
respond to epistemic reasons. They should not respond to instrumental reasons,
such as getting money pumped.”! Yet, arguments for Bayesianism often rely on
such instrumental reasons: Unless one uses conditionalization to update credences,
one will get Dutch Booked. However, something else might be going on in these ar-
guments. Succumbing to a Dutch Book is an indication that one’s beliefs about the
world are inconsistent. So, the argument for conditionalization is not that failing

to conditionalize gets one Dutch Booked, and that is instrumentally bad. Instead,

"%Various people have suggested this (personal correspondence). Note that this proposal does
not avoid Probability Fanaticism—its only purpose is to make Expected Utility Theory behave well
with non-simple lotteries. But it says nothing about cases such as Pascal’s Mugging.

"I'This is controversial. For example, in epistemology, there is a view that rejects the claim that
only epistemic reasons should influence beliefs:

Pragmatic Encroachment: A difference in pragmatic circumstances can consti-
tute a difference in knowledge.

See Ichikawa and Steup (2018, §12).
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the argument is that getting Dutch Booked is a symptom of having inconsistent
beliefs.”? So, Dutch Book arguments need not rely on the idea that beliefs (or cre-
dence assignments) should respond to instrumental reasons. However, similarly,
one might insist that getting money pumped because one accepts Probability Fa-
naticism is a symptom of having inconsistent beliefs. The money pump shows that
there is something wrong with St. Petersburg-style probability and utility assign-

ments. But it is hard to see why that would be the case.

7 Conclusion

Cases that involve tiny probabilities of vast value present a puzzle as it seems that
all approaches have implausible implications. The main approaches discussed were
Probability Fanaticism, Boundedness and Probability Discounting. First, the chap-
ter discussed two arguments for maximizing expected utility: the long-run argu-
ment and representation theorems. Next, it explored Probability Fanaticism, on
which tiny probabilities of large positive or negative payoffs can have enormous
positive or negative expected utility (respectively). We saw that there are strong
arguments for and against Probability Fanaticism. Then, the chapter discussed the

possibility that utilities are bounded. Boundedness will be discussed in more de-

"2This is, in fact, what Lewis (1999, pp. 404-405) argues: “Note also that the point of any Dutch
book argument is not that it would be imprudent to run the risk that some sneaky Dutchman will
come and drain your pockets. After all, there aren’t so many sneaky Dutchmen around; and any-
way, if ever you see one coming, you can refuse to do business with him. Rather, the point is that
if you are vulnerable to a Dutch book, whether synchronic or diachronic, that means that you have
two contradictory opinions about the expected value of the very same transaction. To hold contra-
dictory opinions may or may not be risky, but it is in any case irrational”
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tail in Chapters 1 and 2 of this thesis. Finally, the chapter investigated Probability
Discounting, on which tiny probabilities should be ignored in practical decision-
making. Probability Discounting will be the focus of Chapters 3-6. Some other
approaches were also discussed briefly. To conclude, paradoxes concerning tiny
probabilities of vast value show that some intuitively compelling principles of ra-

tionality must be given up.
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CHAPTER 1

Bounded Utilities and Ex Ante Pareto®

ABSTRACT: This chapter shows that decision theories on which utilities are
bounded, such as standard axiomatizations of Expected Utility Theory, vi-
olate Ex Ante Pareto if combined with an additive axiology, such as Total
Utilitarianism. A series of impossibility theorems point toward Total Util-
itarianism as the right account of axiology, while money-pump arguments
put Expected Utility Theory in a favorable light. However, it is not clear how
these two views can be reconciled. This question is particularly puzzling if
utilities are bounded (as standard axiomatizations of Expected Utility The-
ory imply) because the total quantity of well-being might be infinite or arbi-
trarily large. Thus, there must be a non-linear transformation from the total
quantity of well-being into utilities used in decision-making. This non-linear
transformation is also required if one wishes to avoid Probability Fanaticism.
However, such a transformation leads to violations of Ex Ante Pareto. So, the
reconciliation of Expected Utility Theory and Total Utilitarianism prescribes

prospects that are better for none and worse for some.

*I wish to thank Gustav Alexandrie, Tomi Francis, Andreas Mogensen and Teruji Thomas for
valuable feedback on this chapter.
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This chapter investigates the compatibility of two standard theories: Total Utilitar-
ianism and Expected Utility Theory with a bounded utility function. Let’s call the
combination of these views Bounded Expected Totalism. Unfortunately, this chap-
ter argues that Bounded Expected Totalism violates Ex Ante Pareto, the principle

that what is ex ante better for everyone is better overall.!*?

This principle is often
used by utilitarians to justify their theory in opposition to others, such as priori-
tarianism and egalitarianism.

Insofar as Expected Utility Theory is the dominant theory of choice under un-
certainty, this argument could be seen as undermining Total Utilitarianism. How-
ever, I ultimately take the lesson to be different. As I explained in the introduc-
tory chapter, considerations of Probability Fanaticism motivate either the use of
a bounded utility function or some form of Probability Discounting (or perhaps
some third option). So, I take the arguments in this chapter to speak differen-
tially in favor of Probability Discounting. Actually, as I will explain in Chapter 3,
Probability Discounting also leads to violations of Ex Ante Pareto. So, to put the
point more accurately, the plausibility of Ex Ante Pareto does not favor Bounded

Expected Utility Theory over Probability Discounting.

The chapter proceeds as follows. I will first define Bounded Expected Total-

"There is no inconsistency with Harsanyi’s social aggregation theorem. As will be explained
later, a bounded expected totalist must reject Harsanyi’s conclusion, so they cannot accept all his
premises.

2This chapter focuses on the compatibility of Expected Utility Theory and Total Utilitarianism,
but the problem with Ex Ante Pareto arises for, for example, Critical-Level Utilitarianism in exactly
the same way. The problem also arises for Average Utilitarianism and many other theories if indi-
vidual utilities are unbounded. See for example the argument in Goodsell (2021), which applies to
any axiology that is utilitarian in same-number cases. This chapter shows that, even if utilities are
bounded, Total Utilitarianism combined with Expected Utility Theory violates Ex Ante Pareto.
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ism more formally and explain why this is a prima facie attractive view. I will then
proceed to illustrate why this view must violate Ex Ante Pareto. A background is-
sue, which is laid out in §2.2, is how the well-being of a single individual can be
traded off between different states of nature. The question is essentially whether
the personal value of prospects is risk-averse with respect to well-being. I will give
separate examples of Ex Ante Pareto violations that involve risk-neutrality (§3) and
risk-aversion (§4). §5.2 gives a general argument for why Bounded Expected To-
talism must violate Ex Ante Pareto. I conclude in §6 by sketching how my examples
relate to the classic result in this area, namely, Harsanyi’s social aggregation theo-

rem.

1 Background

This section introduces some background. First, it explains Total Utilitarianism
and Expected Utility Theory. Then, it discusses the idea that utilities are bounded
and why this follows from standard axiomatizations of Expected Utility Theory.
Lastly, it discusses bounded utilities as a possible way of getting intuitively right

recommendations in cases that involve tiny probabilities of huge payofts.

1.1 Total Utilitarianism and Expected Utility Theory

A series of impossibility theorems point toward Total Utilitarianism as the right

account of axiology, while money-pump arguments put Expected Utility Theory
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in a favorable light.> The former view states that a population is better than an-
other just in case the total quantity of well-being it contains is greater, while the
latter states that a prospect is better than another just in case its expected utility is
greater.! Let X >~ Y mean that X is at least as good as Y. Also, let W(A) denote
the total quantity of well-being in the state of affairs A and let w(S;) denote the
well-being of individual .S;. Then, more formally, Total Utilitarianism states the

following:

Total Utilitarianism: For all states of affairs A and B (in which n
and m individuals exist, respectively), A 7~ Bif and only if W (4) >

W (B), where

W(A)=> w(S,) and W (B) = iw(Si).S

i=1 =1

Next, let EU (X) denote the expected utility of prospect X, p (E;) the probability of
event I, and u (z;) the utility of outcome x; (which results from event £,). Then,

Expected Utility Theory states the following:®

3See for example Arrhenius (2000) and Gustafsson (forthcoming). The impossibility theorems
point toward Total Utilitarianism because they show that we cannot escape the Repugnant Con-
clusion without being forced to accept even more unpalatable conclusions. See also Zuber et al.
(2021).

*In the case of Total Utilitarianism, ‘better’ is used in an axiological sense; in the case of Ex-
pected Utility Theory, ‘better’ is concerned with instrumental rationality.

>To cover cases in which an infinite number of individuals exist in state of affairs A, we may
extend Total Utilitarianism as follows:

T am assuming that prospects can be countably infinite, that is, assign a non-zero probability
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Expected Utility Theory: For all prospects X and Y, X = Yifand
only if EU (X) > EU (Y)), where

EU(X) = > p(B)u ().
=1

Combining Total Utilitarianism and Expected Utility Theory with a bounded util-

ity function, we get Bounded Expected Totalism:

Bounded Expected Totalism: Total Utilitarianism and Expected Util-

ity Theory with a bounded utility function are both true.

1.2 Boundedness

What does it mean for utilities to be bounded? If utilities are real-valued, then

boundedness means the following:

Boundedness: There is some M € R such that for all outcomes z,

In other words, Boundedness rules out arbitrarily and infinitely good outcomes.
Standard axiomatizations of expected utility maximization require utilities to
be bounded.” Consider, for example, the von Neumann-Morgenstern axiomatiza-

tion of Expected Utility Theory.® Let X > Y'mean that X is better than Y. Also, let

to countably infinite number of outcomes. This assumption is needed because some of the cases
discussed in this chapter involve such prospects.

’See for example Kreps (1988, pp. 63-64), Fishburn (1970, pp. 194, 206-207), Hammond (1998,
pp- 186-191) and Russell & Isaacs (2021).

8The following axioms together entail Expected Utility Theory: Completeness, Transitivity, In-
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XpYbe arisky prospect with a p chance of prospect X obtaining and a 1 —p chance
of prospect Yobtaining. Then, if prospects are compared by their expected utilities,

Boundedness follows from the following von Neumann-Morgenstern axiom:

Continuity: If X > Y > Z, then there are probabilities p and g €

(0,1) such that XpZ > Y > XqZ.

To see why Continuity implies Boundedness (assuming that prospects are com-
pared for their expected utilities), let’s consider the two ways in which Boundedness
might be false.” First, Boundedness might be false because there is an infinite se-
quence of prospects A, Ay, A, ... such that A, is at least twice as good as A, A,
is at least twice as good as A,, and so on, with respect to some baseline. Let A be

a mixed prospect that assigns probability 1/2¥ to prospect A,. Then, we have that

EU(A) = ZP(Ai) u(A;) = oo.

dependence and Continuity. See von Neumann & Morgenstern (1947), Jensen (1967, pp. 172-182)
and Hammond (1998, pp. 152-164).

“Boundedness is false if Limitedness or Finiteness is false:

Limitedness: There is no infinite sequence of prospects X, X5, X, ... such that
X, is at least twice as good (bad) as X ;, X is at least twice as good (bad) as X,
and so on, with respect to some baseline Z.

Finiteness: No prospect is infinitely better (worse) than another good (bad)
prospect.

Limitedness is from Russell & Isaacs (2021, p. 12). Limitedness, unlike Finiteness, allows infinite
utilities (as long as there are no series of at least twice as good prospects with infinite expected util-
ity). Russell & Isaacs (2021) show that Countable Independence rules out violations of Limitedness
(via St. Petersburg-style cases). However, Countable Independence does not rule out unbounded
utilities, as some prospects might still be infinitely better than other prospects. Given St. Petersburg-
style cases, Finiteness implies Limitedness.
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Next, choose some prospects B and C'such that co > EU (B) > EU (C) > —o0.
Then, we have that A is better than B, which is better than C. However, for all
probabilities ¢ € (0,1), EU (AgC) = oo. Therefore, AqC'is better than B for all
probabilities ¢ € (0, 1). This is a violation of Continuity.'”

Secondly, and more generally, Boundedness is false if some prospect A is in-
finitely better than another (good) prospect B. This leads to a violation of Conti-
nuity because the mixed prospect ApC (where C certainly gives nothing) is better
than B for all probabilities p € (0, 1). So, the supposition that Boundedness is false
leads to violations of Continuity. Thus, it follows from Continuity that Bounded-

ness is true.!!

1.3 Probability Fanaticism

Boundedness has been discussed as a possible alternative to Probability Fanati-
cism.!? Probability Fanaticism is the idea that tiny probabilities of large positive or
negative payoffs can have enormous positive or negative expected utility (respec-

tively):!?

Probability Fanaticism:

i Positive Probability Fanaticism For any probability p > 0, and

10This is a modified argument from Kreps (1988, pp. 63-64).

These arguments show that Continuity implies an upper bound on utilities. One can give
similar arguments to show that Continuity implies a lower bound on utilities.

12Gee for example Beckstead & Thomas (2020).

Bwilkinson (2022, p. 449). For discussions related to Probability Fanaticism, see Beckstead
(2013, ch. 6), Beckstead & Thomas (2020), Goodsell (2021), Russell & Isaacs (2021), Russell (2021)
and Wilkinson (2022).
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for any finite utility u, there is some large enough utility U such
that probability p of U (and otherwise nothing) is better than

certainty of u.'

ii Negative Probability Fanaticism For any probability p > 0, and
for any finite negative utility —u, there is some large enough neg-
ative utility —U such that probability p of —U (and otherwise

nothing) is worse than certainty of —u.

If utilities are bounded, then sufficiently small probabilities of even very good (or
very bad) outcomes do not contribute much to the expected utility of a prospect.
For a given probability, there is an upper/lower bound on the contribution to ex-
pected utility from outcomes associated with that probability. If the probability gets
smaller, this bound also shrinks proportionally so that small enough probabilities
cannot help but contribute only a small amount of expected (positive or negative)
utility.

For any tiny probability of a great outcome, there is still some certain modest
positive outcome that is worse. However, it is not the case that for any certain mod-
est positive outcome, an arbitrarily small probability of a sufficiently great outcome
is better. If the probability of the great outcome is small enough, increases in the
payoft can no longer compensate for decreases in its probability. So, Boundedness
prevents such outcomes from dominating the expected utility calculations, and

thus, it escapes Probability Fanaticism (assuming fixed upper and lower bounds

4Tn this context, ‘otherwise nothing’ means retaining the status quo or baseline outcome.
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on utilities).
Let’s call a case fanatical if tiny probabilities of enormous positive or negative
outcomes dominate the expected utility calculations in that case. One example of

a fanatical case is Pascal’s Mugging:'®

Pascal’s Mugging: A stranger approaches Pascal and claims to be
an Operator from the Seventh Dimension. The stranger promises to
perform magic that will help quadrillions of orphans in the Seventh

Dimension if Pascal pays the mugger ten livres.

Pascal thinks that the mugger is almost certainly lying. However, if utilities are
unbounded, the mugger can always increase the payoft until the offer has positive
expected utility—at least if Pascal assigns some non-zero probability to the mug-
ger being able and willing to deliver any finite quantity of utility for Pascal.!® Then,
with some number of orphans, the expected-utility-maximizing act is to pay the
mugger ten livres. Moreover, the mugger can also ask for more money and in-
crease the payoff accordingly. So, someone who maximizes expected utility with
an unbounded utility function would be willing to pay any sum, provided that the
payoft is sufficiently large.

In contrast, Bounded Expected Totalism has upper and lower bounds on util-

ities. Consequently, there is an upper limit to how much a bounded expected to-

15Bostrom (2009). The case presented here is a slightly modified version of Bostrom’ case. In
Bostrom’s case, the mugger promises to give Pascal an extra thousand quadrillion happy days and
help many orphans in the Seventh Dimension. The case is based on informal discussions by various
people, including Eliezer Yudkowsky (20075).

1Contrary to this, see Hanson (2007), Yudkowsky (2007a) and Baumann (2009).
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talist would be willing to pay the mugger (assuming fixed upper and lower bounds
on utilities). Bounded Expected Totalism does not escape the mugging entirely
because, for any payoft offered by the mugger, there is some amount a bounded ex-
pected totalist would pay. After all, a tiny chance of obtaining the upper or avoid-
ing the lower limit of utilities is worth something. But at least a bounded expected
totalist would not lose all their money.!” So, Bounded Expected Totalism helps
avoid the worst instances of Probability Fanaticism (again assuming fixed upper
and lower bounds on utilities).

However, this chapter shows that, under some circumstances, Bounded Ex-
pected Totalism violates Ex Ante Pareto: It prescribes prospects that are better for

no one and worse for some.

Ex Ante Pareto: For all prospects X and Y, if X is at least as good as
Y for everyone, and X is better than Y'for some, then X is better than

Y.

Bounded Expected Totalism violates Ex Ante Pareto if there is a non-zero prob-
ability that an infinite or arbitrarily large number of individuals exist. But it also

violates Ex Ante Pareto if it avoids Probability Fanaticism (as [ will explain shortly).

2 Bounded Expected Totalism

This section presents Bounded Expected Totalism in more detail and discusses the

cardinal structure of well-being.

7This may not be true if the mugger repeatedly returns with the same offer.
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2.1 The social transformation function

Let well-being refer to how good some outcome is for an individual. And, let social
utility refer to how good some outcome is overall, from an axiological point of
view. Also, let expected individual utility represent how good some prospect is for
an individual, and let expected social utility represent how good some prospect is
overall. In the context of Expected Utility Theory, I will denote these by EUy, 4 and
EUy,., respectively. In general, I will use individual betterness to refer to betterness
from an individual’s point of view. Similarly, I will use overall/impersonal betterness
to refer to betterness from a moral point of view.

To combine Total Utilitarianism and Expected Utility Theory, we need a so-
cial transformation function that takes the total quantity of well-being as input and
gives social utilities as output. This transformation function must be non-linear if
an infinite or arbitrarily large number of happy individuals might exist, as then the
total sum of individuals’ well-being might be infinite or arbitrarily large (and simi-
larly for negative well-being).!® But Bounded Expected Totalism requires expected
social utilities to be bounded. So, the expected social utilities assigned to prospects
that might result in an infinite or arbitrarily large number of happy individuals

must be bounded.’

18Note that the total quantity of well-being is not necessarily infinite if an infinite number of
individuals exist. For example, suppose that for each individual & € {1, 2, ...}, k’s well-being
measure takes a value in the interval (0, 2%). Then, an infinite number of individuals exist but the
total quantity of well-being is bounded. However, this can be ruled out by requiring the individual
well-being measures to have the same range.

YBeckstead & Thomas (2020, p. 9) write that Boundedness conflicts with the most natural un-
derstanding of utilitarianism as an evaluative theory on which improving n lives by a given amount
improves the world by n times as much as improving one life. Similarly, they point out that Total
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One might object that the total quantity of well-being cannot be infinite or ar-
bitrarily large because there is an upper limit to how many individuals might exist.
This upper limit might be due to, for example, the Universe being finite. How-
ever, this may not be true, so we need a decision theory that can also handle these
possibilities.? If there is even a tiny probability that an infinite or arbitrarily large
number of individuals exist, then the transformation function must be non-linear
for utilities to be bounded. Consider for example the following versions of Pascal’s

Mugging:

Pascal’s Mugging (infinite orphans): The mugger promises to per-
form magic that will help an infinite number of orphans in the Seventh

Dimension if Pascal pays the mugger ten livres.

Pascal’s Mugging (St. Petersburg case): The mugger promises to
perform magic that gives a 1/2 probability of helping two orphans, a
1/4 probability of helping four orphans, a 1/8 probability of helping

eight orphans, and so on if Pascal pays the mugger ten livres.

Suppose Pascal has a non-zero credence in the mugger telling the truth. In that
case, he needs to assign some expected social utility to the possibility of helping

an infinite or arbitrarily large number of orphans. And, if utilities are bounded,

Utilitarianism and its variants put unbounded value on creating good lives.

20 As Branwen (2009) put it: “Scientists have suggested infinite universes on multiple occasions,
and we cannot rule the idea out on any logical ground. Should our theory of rationality stand
or fall on what the cosmologists currently think?” Also, Bostrom (2011, p. 10) writes that recent
cosmological evidence suggests that the world is probably infinite, which means that it contains an
infinite number of galaxies, stars and planets. And, Bostrom writes, if there are an infinite number
of planets, then there is, with probability one, an infinite number of people.
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then the utility assigned cannot be infinite. Thus, the social transformation func-
tion must be non-linear. Moreover, anyone could be confronted with these kind of
offers. So, we need a theory that can handle cases such as these.

In the previous two cases, the mugger promises to help an infinite number of
orphans in expectation, which forces the social transformation function to be non-
linear.?! However, even if the mugger does not promise to help an infinite number
of individuals in expectation, Bounded Expected Totalism does not avoid Prob-
ability Fanaticism if the social transformation function is linear and there is no
upper limit to how many individuals might exist. For example, the mugger can
always promise to help a greater number of orphans and thus increase the payoft

arbitrarily high:

Pascal’s Mugging (any number of orphans): The mugger promises
to perform magic that will help n number of orphans, where n is finite

but arbitrarily large.

If social utilities are linear with the total quantity of well-being, then Bounded
Expected Totalism recommends paying the mugger any sum of money, provided
that the number of orphans is sufficiently high. That is, for any tiny probability p
of the mugger telling the truth, and for any sum of money z, there is some finite
number of orphans n, such that Pascal ought to pay the mugger z if the mugger

promises to help n orphans. Thus, Bounded Expected Totalism does not avoid

2'We might object that Total Utilitarianism is not intended to apply in infinite cases. After all,
in infinite cases, the total quantity of well-being is not well-defined. So, we might think that Total
Utilitarianism does not make sense if there might be an infinite number of individuals.
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Probability Fanaticism if there is no upper limit to how many individuals might
exist and the social transformation function is linear.

Lastly, even if we were certain that there is an upper limit to how many in-
dividuals might exist, the total quantity of well-being might still be very large. In
that case, Bounded Expected Totalism could do with a linear social transformation
function, as the requirement for utilities to be bounded would already be satisfied.
However, if Bounded Expected Totalism is to avoid fanatical prescriptions in cases
that involve tiny probabilities of huge payoffs, then the upper and lower bounds
cannot be very high or very low (respectively). So, if a very large number of indi-
viduals exist, then the transformation function must be non-linear—or Bounded
Expected Totalism does not avoid Probability Fanaticism in an intuitively adequate
way.

Bounded Expected Totalism would, technically, avoid Probability Fanaticism
if there is an upper limit to how many individuals might exist (and individual util-
ities are bounded). This is because then it would not be true that, for any certain
modest outcome, an arbitrarily small probability of a sufficiently great outcome is
better (and similarly for negative outcomes). However, Bounded Expected Total-
ism would still prescribe what might be considered fanatical choices in cases that
involve tiny probabilities of huge outcomes, even if there is an upper limit to how
many individuals might exist. This happens because the values of those outcomes
can be very high (or very low) and, thus, dominate the expected utility calculations.
For example, Bounded Expected Totalism might advise Pascal to pay a too high a

price to the mugger.
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So, there are three reasons to adopt a non-linear social transformation func-
tion: First, in expectation, an infinite number of individuals might exist, and these
possibilities must be assigned a bounded expected social utility. Secondly, arbi-
trarily many individuals might still exist, in which case Bounded Expected Total-
ism does not avoid Probability Fanaticism if the social transformation function is
linear. Lastly, even if there is an upper limit to how many individuals might exist,
the number of possible individuals might still be very large. In that case, Bounded
Expected Totalism would prescribe fanatical choices in cases that involve tiny prob-
abilities of huge outcomes.

Suppose that the social transformation function is non-linear. It will also have
the following qualities: First, more well-being is always better, so the social trans-
formation function must be strictly increasing with the total quantity of well-being;
it must assign greater utilities to outcomes that contain more well-being. Secondly,
because utilities are bounded above, similar increases in well-being must (after
some point at least) matter less and less. Consequently, the social transforma-
tion function must be strictly concave on some subset of its domain. Furthermore,
because utilities are also bounded below, similar increases in negative well-being
must (after some point at least) matter less and less. Thus, the social transformation
function must be strictly convex on some subset of its domain. Lastly, for utilities to
be bounded, the social transformation function must be sufficiently concave with
positive total well-being and sufficiently convex with negative total well-being; the
contribution of additional (positive or negative) well-being to social utility must

tend to zero.
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Let f be this transformation function. Also, let p(E;) denote the probability
of event F;, W(A,) the total quantity of well-being in state of affairs A, (which
results from event £;) and w(.S; ;) the well-being of individual S; in state of affairs

A,. Then, we can state Bounded Expected Totalism formally as follows:**

Bounded Expected Totalism: For all prospects X and Y, X = Yif

and only if EUg . (X) > EUg,.(Y), where

BUsee (X) = > p(B)f (W (4)) = D p(E)f [ D w(s,)

Bounded Expected Totalism is the view that outcomes are ranked by their total
quantity of well-being, and prospects are ranked by expected social utility, where
social utility is some bounded function of the total quantity of well-being. On

Bounded Expected Totalism, when calculating the value of a prospect, one first

22This chapter discusses what might be called Ex-Post Bounded Expected Totalism. However,
there is another way Bounded Expected Totalism can deal with risk. This view—let’s call it Ex-Ante
Bounded Expected Totalism—first calculates the total quantity of well-being in every possible state
of the world. Then, it multiplies the total quantity of well-being of each state with the probability
of that state and sums these up. Finally, it transforms the expected well-being of a prospect into its
expected social utility. Formally, Ex-Ante Bounded Expected Totalism states the following:

Ex-Ante Bounded Expected Totalism: For all prospects X and Y, X = Yifand
only if EUg  (X) > EUg,(Y), where

BUq (X) = f (Z p(EJW(An) — (i p(Ei>w<si>> .

Ex-Ante Bounded Expected Totalism violates Continuity. For example, let A be a St. Petersburg-
style lottery (with the outcomes being total quantities of well-being), B a prospect that certainly
gives a modest good outcome and C' a prospect that certainly gives nothing. The expected total
well-being of the mixed prospect ApC'is infinite forall p € (0, 1). Thus, the expected social utility
of ApC' equals the upper bound of utilities, which is greater than the expected social utility of B.
So, A is better than B, which is better than C, but ApC'is better than B for all p € (0, 1)—which
is a violation of Continuity.
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calculates the total quantity of well-being in every possible state of the world. Then,
one transforms each state’s total quantity of well-being into social utilities. Finally,
to get the expected social utility of a prospect, one multiplies the social utility of

each state with that state’s probability and sums these up.

2.2 The cardinal structure of well-being

As mentioned above, the social transformation function takes the total quantity of
well-being as input. To make sense of ‘total quantity of well-being, we need well-
being to have a ‘cardinal structure, which allows us to make statements about how
much more well-being an individual has in some outcome compared to another
outcome.?

Where does this structure come from? There are two ways of deriving the car-
dinal structure of well-being. First, the cardinal structure of well-being might be
understood in a ‘primitivist’ sense, according to which it can be defined indepen-
dently of the individual betterness relation on gambles.** Alternatively, the cardinal
structure of well-being might be understood in a technical sense as, for example,
von Neumann-Morgenstern utilities. On the technical understanding, if the in-
dividual betterness relation satisfies a set of axioms, it can be represented by an

expectational utility function.

Broome suggests that the meaning of our quantitative notion of good (i.e., well-

ZNote that in order to talk of ‘negative utilities) a cardinal structure is not sufficient; for that,
well-being must have a ratio structure—which the von Neumann-Morgenstern axioms cannot de-
liver. Total Utilitarianism requires a meaningful zero level of well-being, which a merely inter-
val/cardinal scale does not provide.

24Greaves (2015).
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being) must be determined in this way. He proposes that ‘utility’ embodies the
results of weighing good across states of nature.”> Broome (1991, p. 147) writes:
“To say that two differences in good are the same may mean nothing more than that
they count the same when weighed against each other; they are evenly balanced in
determining overall good. This would mean that two differences in good are the
same whenever the corresponding differences in utility are the same. And that
would be enough to ensure that utility is an increasing linear transform of good.
Utility, then, would measure good cardinally. [...] In brief, the suggestion is that
our metric of good may be determined by weighing across states of nature”*

If von Neumann-Morgenstern utilities represent the cardinal structure of well-
being, then individual betterness is, by definition, risk-neutral with respect to well-
being. It might still be risk-averse with respect to money or happy years of life. But
it cannot be risk-averse with respect to well-being because well-being just is the

quantity whose expectation the betterness relation can be represented as maximiz-

ing. This view satisfies the following principle:*’

Bernoulli’s hypothesis: One alternative is at least as good for a per-

son as another if and only if it gives the person at least as great an

2>Broome (1991, p. 146). Note that we need not equate utility with how much the agent values
those gambles (i.e., their preferences). Utilities tell us which gambles are better and worse for a
person relative to a given probability assignment, and—especially since the probability assignment
at issue need not be the agent’s own—this need not coincide with what the agent prefers.

26Broome (1991, p. 148) also concedes that we might find a metric of well-being in some other
way. For example, instead of weighing up across the dimension of states of nature, he writes that
this metric might be found by weighing up across a different dimension, such as the dimension of
time.

2’Broome (1991, p. 142). I have replaced ‘good’ with ‘well-being’
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expectation of their well-being.

Bernoulli’s hypothesis implies risk-neutrality about well-being.?® It also tells us that
utility represents well-being cardinally.

This chapter focuses mostly on lifetime well-being. But many of the same issues
arise when we aggregate intrapersonal well-being over time.?® Let momentary well-
being mean how good things are for a person at some time. At least in theory, an
agent can live infinitely or arbitrarily long at a given level of bliss. Therefore, for
well-being/utilities to be bounded, momentary well-being must have diminishing
marginal well-being/utility. Additional happy years of life must contribute less the
more happy years the agent already has (and similarly for unhappy years of life).

If Bernoulli’s hypothesis is false, then individual betterness might be risk-averse
with respect to well-being. For example, agents might be represented as maximiz-

ing risk-weighted expected utility.*® Alternatively, well-being could be understood

BBroome (1991, pp. 124 and 203).
29See Broome (1991, p. 226) on the Intertemporal Addition Theorem:

Intertemporal Addition Theorem: If a person’s overall betterness relation and
their momentary betterness relations obey the axioms of Expected Utility Theory,
and the overall betterness relation satisfies a temporal version of Pareto, then the
person’s overall betterness relation can be represented by an expectational utility
function that is the sum of expectational utility functions representing their mo-
mentary betterness relations.

The temporal version of Pareto says that if two alternatives are equally good for a person at every
time, they are equally good for them. And, if one alternative is at least as good as another for the
person at every time and definitely better for them at some time, it is better for them. See Broome
(1991, p. 225). The Intertemporal Addition Theorem is a variation of Harsanyi’s social aggregation
theorem discussed in §6 of this chapter.

3See for example Quiggin (1982), Buchak (2013) and Buchak (2017). Risk-weighted expected
utility theory (a member of rank-dependent theories) does not avoid fanatical prescriptions in the
prudential case unless individual utilities are bounded. Similarly, (impersonal) risk-weighted ex-
pected utility theory does not avoid Probability Fanaticism unless social utilities are bounded. See
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in a primitivist sense. The primitivist view requires that quantities of well-being
have meaning independently of how much they count when evaluating uncertain
prospects.’! But if such a metric of well-being is available, then individual bet-
terness might be risk-averse with respect to this (non-technical) well-being. Note
that this view is compatible with Expected Utility Theory (but not with Bernoulli’s
hypothesis).

Let an agent’s transformation function be a function that takes that person’s well-
being levels as input and outputs their individual utilities (to be used in decision-
making under risk). If individual betterness over prospects is sufficiently risk-
averse with respect to well-being, such that the agent’s transformation function ap-
proaches asymptotically some upper bound with more well-being, then well-being
itself can be unbounded without leading to unbounded utilities.

Finally, individual betterness might be risk-neutral with respect to well-being.
And, happy days of life might not contribute less to well-being the more happy
days the agent already has (and similarly for unhappy days). Given that individu-
als might live arbitrarily long at a constant positive well-being level, this view im-
plies that both well-being and utilities are unbounded. This leads to a prudential

analogue of Probability Fanaticism:

Prudential Fanaticism:

i Positive Prudential Fanaticism For any probability p > 0, and

for any finite individual utility u, there is some large enough in-

Monton (2019, §5.7) and Beckstead & Thomas (2020, p. 12).
31Broome (1991, p. 217).
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dividual utility U such that probability p of U (and otherwise
nothing) is prudentially better than the certainty of u for some

individual S.

ii Negative Prudential Fanaticism For any probability p > 0, and
for any finite negative individual utility —u, there is some large
enough negative individual utility —U such that probability p of
—U (and otherwise nothing) is prudentially worse than the cer-

tainty of —u for some individual S.

To summarize, social utilities might be bounded if the total quantity of well-
being is itself necessarily bounded. However, this is not true; therefore, Bounded
Expected Totalism requires a social transformation function that takes the total
quantity of well-being as input and outputs social utilities. To recap, this social
transformation function must be non-linear for three reasons: First, in expecta-
tion, an infinite number of individuals might exist, so the total quantity of well-
being might be infinite in expectation. But Bounded Expected Totalism requires
expected social utilities to be bounded. Secondly, arbitrarily many individuals
might exist. In that case, the social transformation function must be non-linear
or Bounded Expected Totalism does not avoid Probability Fanaticism. Lastly, even
if there is an upper limit to how many individuals might exist, the number of in-
dividuals might still be very large. In that case, the social transformation function
must be non-linear or Bounded Expected Totalism prescribes fanatical choices in

cases that involve tiny probabilities of huge outcomes.
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The social transformation function uses the ‘total quantity of well-being’ as in-
put. To make sense of this notion, well-being must have a cardinal structure. This
structure could be primitive, that is, given independently of individual betterness
relation on gambles. Alternatively, it could be defined using Bernoulli’s hypothe-
sis. If the cardinal structure is defined using Bernoulli’s hypothesis, then individual
betterness is risk-neutral. But if it is primitive, or defined in some other way, then
it is at least initially an open question whether individual betterness is risk-neutral,
risk-averse, or what, with respect to well-being. Next, I will show that Bounded
Expected Totalism violates Ex Ante Pareto if individual betterness is risk-neutral
with respect to well-being. §4 shows that Bounded Expected Totalism violates Ex

Ante Pareto if individual betterness is risk-averse with respect to well-being.

3 The risk-neutral case

This section shows that Bounded Expected Totalism violates Ex Ante Pareto if in-
dividual betterness is risk-neutral with respect to well-being.

Let well-being levels be represented by real numbers. As argued above, the
social transformation function f must be strictly concave on some subset of its
domain. For the sake of argument, let’s suppose it is strictly concave at 1. Then,
there must be some positive constants § and € such that f(1) — f(1—9) > f(1+
d+€)— f(1). This is because the smaller benefit (¢) contributes more when added
to a population at a lower well-being level than the greater benefit (§ + €) when

added to a population at a higher well-being level.
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Next, consider the following prospects:

The Risk-Neutral Case:

Risky Gives a 0.5 probability of a well-being level of 1 4 § + ¢; oth-

erwise, it gives a well-being level of 1 — 4.

Safe Surely gives a well-being level of 1.

Suppose that the betterness relation of some agent, Alice, is risk-neutral with re-
spect to her well-being. Then, Risky is better than Safe for Alice, as Risky gives a
higher expectation of well-being than Safe does.

But is Risky also better than Safe impersonally? The answer is no. Given that
the constants ¢ and € are such that f(1) — f(1—0) > f(1+d+¢€) — f(1), Safe is
impersonally better than Risky (even though Risky is still better than Safe for Alice,
given that it gives a higher expectation of her well-being for all positive values of §

and €). The situation is illustrated by the following graph:*

32Gustafsson (2022) presents this case to illustrate that Ex-Post Prioritarianism violates Ex Ante
Pareto, a fact that goes back at least to Rabinowicz (2002). For an overview of this topic, see for
example Fleurbaey (2018). See also Broome (1991, Ch. 9). Bounded Expected Totalism coincides
with Ex-Post Prioritarianism in one-person cases. So, we can appeal to the standard fact that Ex-
Post Prioritarianism violates Ex Ante Pareto. Ex-Post Prioritarianism states the following:

Ex-Post Prioritarianism: For all prospects X and Y, X = Y if and only if
EUSOC(X) > EUSoc(Y)) where

EUs, (X) = ip(Ez) (if(w(sijD) ‘
i=1 =1

Ex-Post Bounded Expected Totalism differs from Ex-Post Prioritarianism because it first sums up
everyone’s well-being and then converts this sum into social utilities. In contrast, the latter view first
converts individuals’ well-being levels and then sums up the converted well-being levels. Ex-Post
Bounded Expected Totalism applies the transformation function to the total quantity of well-being;
Ex-Post Prioritarianism applies it to the well-being of individuals. On Ex-Post Prioritarianism, so-
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A VIOLATION OF EX ANTE PARETO:

Risk-NEUTRAL CASE

Alice
1
1/2 1+6+€
1/2 1—94

Here, the square represents a choice node, while the circle represents a chance node.
Going up at the choice node means accepting Safe, and going down at the choice
node means accepting Risky. Thus, if we go up, Alice gets a well-being level of 1.
On the other hand, if we go down, there are two possible states of the world, each
with a 0.5 probability. In state 1, Alice gets a well-being level of 1 + § + €. And, in
state 2, Alice gets a well-being level of 1 — 6.

The expected social utility of going up is EUg,(Safe) = f(1). And, the ex-
pected social utility of going down is EUg,(Risky) = £ - f(14+d+¢€)+3- f(1—9).
Given that f(1) — f(1 —9d) > f(1 + 6+ €) — f(1), EUg, (Risky) is less than
EUj,(Safe).” Thus, going up is impersonally better than going down, according
to Bounded Expected Totalism. However, going down is better than going up for

Alice (and equally good for everybody else). Thus, we have a violation of Ex Ante

cial utilities are unbounded because the sum of converted well-being levels can be arbitrarily high,
given that arbitrarily many individuals might exist. On Ex-Post Bounded Expected Totalism, social
utilities are bounded because, although the sum of everyone’s well-being can be arbitrarily high,
the total quantity of well-being has diminishing marginal utility. Similarly, Ex-Ante Bounded Ex-
pected Totalism differs from Ex-Ante Prioritarianism because the former applies the transforma-
tion function to the total expected well-being of a prospect, while the latter applies it to the expected
well-being of individuals.

3By rearranging f(1) — f(1 —6) > f(1+d+¢€)— f(1),weget f(1)+ f(1) > fF(1+5+
€) + f(1 — 8). Next, by dividing both sides by 2, we get f(1) > - f(1+ 5+ ¢€) + % - f(1—9).
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Pareto.**

To summarize, Bounded Expected Totalism violates Ex Ante Pareto if individ-
ual betterness is risk-neutral with respect to well-being. This happens because the
social transformation function is concave on some subset of its domain.*> Conse-
quently, Bounded Expected Totalism is at least sometimes risk-averse with respect

to (positive) well-being.

4 'The risk-averse case

This section shows that Bounded Expected Totalism violates Ex Ante Pareto even

if individual betterness is risk-averse with respect to well-being.*®

341f individual utilities are unbounded above while social utilities are bounded above, then
Bounded Expected Totalism violates Ex Ante Pareto in the following case as well:

Unbounded individual utilities:

Risky*  Gives a tiny probability p of a very high positive well-being level w; (and
otherwise nothing).

Safe*  Surely gives a modest positive well-being level w,,.

Suppose individuals maximize unbounded expected utility, but social utilities are bounded. Then,
with some values of p, w; and w,, Risky* is better than Safe* for individuals, but Safe* is im-
personally better than Risky*. This is a violation of Ex Ante Pareto. This happens because, in the
impersonal case, the additional well-being in w- is insufficient to compensate for the tiny prob-
ability of obtaining it; however, for individual agents, it is sufficient. Bounded Expected Totalism
violates Ex Ante Pareto in a similar case (changing what needs to be changed) if individual utilities
are unbounded below while social utilities are bounded below.

3>The same argument can be applied, changing what needs to be changed, as long as the social
transformation function is concave on some subset of its domain—it need not be concave specifi-
cally at 1.

Tt is already known that individual risk attitudes incompatible with Expected Utility Theory
can cause tensions with Ex Ante Pareto. See for example Nebel (2020) and Mongin & Pivato (2015).
However, the violation of Ex Ante Pareto discussed in this section happens even if the risk aversion
is of the kind that is compatible with Expected Utility Theory.

84



If individual betterness is risk-averse with respect to well-being, then it may
no longer be true that Risky is better than Safe for Alice. So, Bounded Expected
Totalism might not violate Ex Ante Pareto in the way discussed earlier. If Alice’s
transformation function corresponds to the social transformation function when
Alice is the only person who exists, then Risky is at least as good as Safe for Alice
if and only if Risky is at least as good as Safe impersonally (and vice versa). So,
Bounded Expected Totalism avoids violating Ex Ante Pareto in the earlier case.

However, how much Alice’s well-being contributes to social utility depends on
how many individuals exist and what their well-being levels are. The greater the
total quantity of well-being, the smaller the contribution of additional well-being
is. Suppose that, when Alice is the only person who exists, Alice’s loss of § would
reduce social utility by = units, and her gain of § 4 € would increase it by more than
2 units. Then, in the one-person case, Risky is better than Safe (both impersonally
and, by Ex Ante Pareto, for Alice).”’

Now change the case; suppose that, besides Alice, there is a large number N of

other, unaffected people.

Aliceand Others: A large number N of other people have very good

lives in state 1 (p = 0.5) and neutral lives in state 2 (p = 0.5).

3"Note that this step requires the following version of Ex Ante Pareto:

Weak Ex Ante Pareto: For all prospects X and Y, if X is at least as good as Y for
everyone, then X is at least as good as Y-

Also, this step assumes Completeness. Without Completeness, Weak Ex Ante Pareto does not entail
that Risky must be better than Safe for Alice if Risky is better than Safe impersonally—they could
be incomparable for her.
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Risky  Gives Alice a well-being level of 1 + J + € in state 1 and a

well-being level of 1 — ¢ in state 2.

Safe Gives Alice a well-being level of 1 in states 1 and 2.

In the state where Alice would lose ¢ (state 2), the other people have neutral lives
(i.e., lives whose addition does not increase or decrease the total quantity of well-
being). It follows that, no matter how large [V is, her loss of § would still reduce
social utility in that state by x units. On the other hand, in the state where Alice
would win § + € (state 1), the N people have very good lives. Let o denote the total
quantity of well-being of the /V people with very good lives. As we increase NN, the
social utility in state 1 approaches the upper limit of utilities until it comes within
2 units of the upper limit. Then, increasing Alice’s well-being by d + € contributes
less than x to social utility in that state. So, the J + € increase in Alice’s well-being
in state 1 is no longer sufficient to compensate for the possible loss of § well-being
(and z units of utility) in state 2. It follows that, with a sufficiently large [V, Safe
is impersonally better than Risky. This contradicts Ex Ante Pareto since Risky is
better than Safe for Alice, and Safe and Risky are equally good for each of the N

additional people.
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TABLE 1

ALICE AND OTHERS

State 1 State 2
P 0.5 0.5
Risk Alice: 1 +0 +¢ Alice: 1 —9¢
4 Others: « Others: 0
Alice: 1 Alice: 1
S
afe Others: « Others: 0

As can be seen from the graph below, Alice’s loss of d (with Risky) reduces social
utility by x units, from u(1) to u(1 — ). However, her gain of § + € (with Risky)
increases social utility by less than x units, from u(1 + o) to u(1 + d + € + ).
Thus, Safe is impersonally better than Risky. But we have assumed that Alice’s gain
of 6 + e increases her own utility by more than z units. So, Risky is better than Safe

for Alice, and we have a violation of Ex Ante Pareto.
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ALICE AND OTHERS

Utility 14a
Au<w 14+ éteta
...... Rlsky
—— = Safe
1
Au==c
1-96

Well-Being

A VIOLATION OF EX ANTE PARETO:

Risk-AVERSE CASE
Alice  Others

1/ 1 a
12 1 0
1/2 1+d0+€¢ «
L2 1-6 0

To summarize, Bounded Expected Totalism violates Ex Ante Pareto even if in-

dividual betterness is risk-averse with respect to well-being.
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5 Bounded above and below

This section gives a general argument for why Bounded Expected Totalism must
violate Ex Ante Pareto if social utilities are bounded above and below. This argu-
ment shows that a violation of Ex Ante Pareto must happen regardless of whether
individual utilities are bounded or unbounded and whether individual betterness is
risk-neutral, risk-averse or risk-seeking. But first, to introduce some background,
I will discuss a case that shows how Bounded Expected Totalism violates Ex Ante
Pareto if individual well-being is unbounded and both individual and social utili-

ties are bounded above and below.

5.1 Unbounded individual well-being

Assuming that overall betterness can be represented with an expectational util-
ity function, social utilities must be bounded above and below in order to avoid
both Positive and Negative Probability Fanaticism. Similarly, to avoid Positive and
Negative Probability Fanaticism in the prudential case, individual utilities must be
bounded above and below. This will lead to a violation of Ex Ante Pareto if indi-

vidual well-being is unbounded. Consider the following prospects:
Risky** vs. Safe**:

Risky**  Gives a 0.5 probability of § additional well-being; otherwise,

it decreases well-being by —d.

Safe**  Does not increase or decrease well-being.
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As explained before, if utilities are bounded above, then (at least at some point)
Alice’s transformation function is concave with positive well-being; additional well-
being matters less the happier Alice already is. This means that, at least sometimes,
Alice’s betterness relation is risk-averse with respect to her well-being. On the other
hand, if utilities are bounded below, then (at least at some point) Alice’s transforma-
tion function is convex with negative well-being; additional unhappiness matters
less the unhappier Alice already is. This means that, at least sometimes, Alice’s
betterness relation is risk-seeking with respect to her ill-being.

In expectation, neither Risky** nor Safe** affects Alice’s well-being. So, which
of Risky** and Safe** is better for Alice can depend on whether Alice is overall
happy or unhappy (see the graph below). With some positive background well-
beinglevel w, Safe** is better than Risky** for Alice. In contrast, with some negative

background well-being level —w, Risky** is better than Safe** for Alice.
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RIskY** vs. SAFE**

Utility
(Alice) w w+ 6
EUInd(RiSkY) I TP/
EUInd(Safe) = Cw—§
—‘w w Well-Being

(Alice)

Next, to avoid Positive and Negative Probability Fanaticism, social utilities must
also be bounded above and below. If social utilities are bounded above, then (at
least at some point) the social transformation function is concave with a positive
total quantity of well-being. This means that, at least sometimes, the overall better-
ness relation is risk-averse with respect to well-being. On the other hand, if social
utilities are bounded below, then (at least at some point) the social transformation
function is convex with a negative total quantity of well-being. This means that,
at least sometimes, the overall betterness relation is risk-seeking with respect to
well-being. So, with some positive total quantity of well-being W, Safe** is imper-
sonally better than Risky**. On the other hand, with some negative total quantity

of well-being —W, Risky** is impersonally better than Safe**.
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But now consider the following cases:

Alice and Others*:  Alice’s well-being will increase, decrease or stay
the same depending on the choice and result of Risky** and Safe**

(and nobody else is affected).

Sad Alice in a happy world:  Alice has a baseline well-being level of
—uw. The total quantity of well-being in the world is W (includes Alice’s

well-being).

Happy Alice in a sad world:  Alice has a baseline well-being level of

w. The total quantity of well-being in the world is —W.

RiskY** vs. SAFE**:

ALICE AND OTHERS

Utility

(social) %% W +96
EUSOC(Risky) N EEREEERRyY &
EUg,.(Safe) = —— W_s
—W W Well-Being

(total)
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When Alice’s baseline well-being level is —w, but the total quantity of well-
being in the world is W, Safe** is impersonally better than Risky**, but Risky** is
better than Safe** for Alice. On the other hand, when Alice’s baseline well-being
level is w but the total quantity of well-being in the world is —W, Risky** is imper-
sonally better than Safe**, but the reverse is true for Alice. Consequently, Bounded
Expected Totalism violates Ex Ante Pareto if both individual and social utilities are

bounded above and below but individual well-being is unbounded.

A VIOLATION OF EX ANTE PARETO:

SAD A H W
AD ALICE IN A 1APPY ORLD AliCC TOtal

1/2 —w+d6 WS
1/2 —w—8 W-—=9§

A VIOLATION OF EX ANTE PARETO:

H A SAD Wi
APPY ALICE IN A SAD WORLD Alice Total

w W
1/2 w+6 —W-+9
1/2 w—0>8 —-W-—94

5.2 The general argument

Next, I will give a general argument which shows that Bounded Expected Totalism

must violate Ex Ante Pareto, regardless of whether individual utilities are bounded
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or unbounded and whether individual betterness is risk-averse, risk-neutral or
risk-seeking. The general argument goes as follows: Fix any 6 > 0. The follow-

ing two claims are true:

(1) If Risky** is impersonally at least as good as Safe** no matter
how much total well-being there is in the background popula-

tion, then social utility is unbounded above.

(2) If Safe** is impersonally at least as good as Risky** no matter
how much total well-being there is in the background popula-

tion, then social utility is unbounded below.

If social utility is bounded above and below, there must be a counterexample to Ex
Ante Pareto. Suppose, for example, that Risky** is at least as good as Safe** for Al-
ice. This could be because Alice’s betterness relation is risk-neutral with respect to
her well-being and Risky** is therefore equally as good as Safe** for Alice. Alterna-
tively, Alice’s betterness relation might be risk-seeking. Either way, if social utilities
are bounded above, then (1) shows that Risky** cannot be impersonally at least as
good as Safe** no matter how much total well-being there is in the background
population. So, with some total quantity of well-being, Safe** is impersonally bet-
ter than Risky**—which contradicts Ex Ante Pareto.

Similarly, suppose that Safe** is at least as good as Risky** for Alice. Again,
this might be because Alice’s betterness relation is risk-neutral with respect to her
well-being. Alternatively, it could be because her betterness relation is risk-averse.

However, given that social utilities are bounded below, (2) shows that Safe** cannot
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be impersonally at least as good as Risky** no matter how much total well-being
there is in the background population. So, with some total quantity of well-being,
Risky** is impersonally better than Safe**, contrary to Ex Ante Pareto.

Proof of (1) goes as follows: Consider background populations with total well-
being levels of 0, 6, 26, 30, and so on. Letx = f(d) — f(0). If Risky** is imperson-
ally at least as good as Safe** with respect to all these background populations, then
the difference between f(nd) and f((n — 1) d) is at least as great as the difference
between f((n —1)d) and f((n — 2)d), for each n > 2. It follows that f (nd) is at
least as great as nz. Thus, f is unbounded above. One can give a similar proof for
(2). So, if social utilities are bounded above and below, there must be a counterex-
ample to Ex Ante Pareto, regardless of whether individual utilities are bounded or
unbounded and whether individual betterness is risk-averse, risk-neutral or risk-
seeking.

To summarize, this section first showed that Bounded Expected Totalism vio-
lates Ex Ante Pareto if both individual and social utilities are bounded above and
below. Next, this section presented a general proof to the effect that Bounded Ex-
pected Totalism must violate Ex Ante Pareto regardless of whether individual bet-
terness is risk-neutral, risk-averse or risk-seeking and whether individual utilities

are bounded or unbounded.
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6 Harsanyi’s social aggregation theorem

This section discusses how the earlier examples relate to a famous result in this area,
namely, Harsanyi’s social aggregation theorem.

Harsanyi’s social aggregation theorem shows that if both individual and social
betterness relations can be given an expected utility representation, and the overall
betterness relation satisfies Ex Ante Pareto, then social utilities are weighted sums
of individual utilities.”® Let me explain Harsanyi’s premises in more detail. The
first premise says that each individual’s betterness relation obeys the von Neumann-
Morgenstern axioms.” So, the individual betterness relation can be represented by
an expectational utility function. The second premise says that the overall better-
ness relation obeys the von Neumann-Morgenstern axioms. So, overall betterness
can also be represented by an expectational utility function. The third premise is

Ex Ante Pareto.’ The conclusion of Harsanyi’s theorem is that social utilities are

*¥Harsanyi (1955). Harsanyi (1955) uses individual utilities to describe individual preferences.
But we may reinterpret them as describing individual betterness instead of individual preferences.
See Broome (1991).

*Harsanyi (1955) uses Marschak’s (1950) versions of the von Neumann & Morgenstern (1947)
axioms. Marschak’s (1950, p. 117) Postulate II states:

Postulate II (Continuity): If X > Y > Z, then there is a probability p € (0, 1)
such that Y ~ XpZ.

This postulate implies, in a similar way as shown before, that utilities must be bounded.

“0Harsanyi (1955) uses Pareto Indifference in the original formulation of the theorem, while
Harsanyi (1977, p. 65) uses Weak Ex Ante Pareto:

Pareto Indifference: For all prospects X and Y, if X and Y are equally good for
everyone, then X and Y are overall equally good.

Weak Ex Ante Pareto: For all prospects X and Y if X is at least as good as Y for
everyone, then X is overall at least as good as Y.
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weighted sums of individual utilities. Thus, overall betterness can be represented
as maximizing the expectation of a weighted sum of individual utilities. If, in addi-
tion, we assume equal weighting for all individuals, then this theorem shows that
the social utility function must be a sum of individual utilities.*!

Harsanyi’s theorem shows, in other words, that if individual and overall bet-
terness relations are represented by expectational utility functions, then in order
to satisfy Ex Ante Pareto, the social utility function must be a linear combination
of individual utilities. Earlier in this chapter, I showed that Total Utilitarianism

combined with Bounded Expected Utility Theory violates Ex Ante Pareto.** There-

Using Weak Ex Ante Pareto instead of Pareto Indifference guarantees that positive individual well-
being contributes non-negatively to social utilities. Using Ex Ante Pareto instead of Weak Ex Ante
Pareto guarantees that positive individual well-being contributes positively to social utilities. See
Weymark (1994) on Harsanyi’s theorem with different Pareto principles.

“'Broome (1991, §10) argues that Harsanyis social aggregation theorem, together with
Bernoulli’s hypothesis, leads to utilitarianism.

2 As mentioned in footnote 40, the original argument by Harsanyi (1955) uses Pareto Indiffer-
ence instead of Ex Ante Pareto. Bounded Expected Totalism also violates this condition if individual
betterness satisfies the von Neumann-Morgenstern axioms. Consider the following prospects:

Alice and Bob:

Risky  Gives Alice and Bob a well-being level of 1 in state 1 (p = 0.5) and a well-
being level of 0 in state 2 (p = 0.5).

Safe Instate 1 (p = 0.5), Alice gets a well-being level of 1 and Bob a well-being
level of 0. In state 2 (p = 0.5), Alice gets a well-being level of 0 and Bob a well-being
level of 1.

Risky and Safe are equally good for both Alice and Bob. So, by Pareto Indifference, Risky and
Safe are impersonally equally good. Next, recall that the social transformation function must be
strictly concave on some subset of its domain if social utilities are bounded above (for the reasons
discussed in §2.1). We may suppose it is strictly concave on the interval [0, 2]. Consequently,
Safe is impersonally better than Risky. This violation of Pareto Indifference happens because when
the social transformation function is strictly concave, it is impersonally better to spread the total
quantity of well-being across different states than to have it all in one state. But individual betterness
is indifferent to how the well-being of different individuals is spread across states.
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fore, if one accepts Bounded Expected Totalism, that premise of Harsanyi’s theorem
fails. The reason that led to its failure was that a non-linear social transformation
function is needed because the number of individuals might be infinite or arbi-
trarily large. In fact, it is unsurprising that one of Harsanyi’s premises must be
rejected; if the number of individuals might be infinite or arbitrarily large, then
social utilities cannot be weighted sums of individual utilities because this could

lead to unbounded social utilities.**>** So,

given that a bounded expected totalist
rejects Harsanyi’s conclusion, they cannot accept all his premises.

This is worrying because Harsanyi’s theorem is often considered one of the best
arguments for utilitarianism. The conclusion of Harsanyi’s theorem is that, for any
fixed and finite population, social utility is an affine (or linear) function of total
individual utility. However, once we consider the possibility of an infinite or ar-
bitrarily large population, we find that social utility must be non-linear if social
utilities are bounded and additive with individual utilities.** And this leads to vi-
olations of Ex Ante Pareto.

All this can be taken to support Average Utilitarianism, namely, the view that
one population is better than another if and only if the average well-being it con-

tains is greater.*¢ Alternatively, these cases might be taken to undermine Bounded-

#3See Blackorby et al. (2007) for an extension of Harsanyi’s social aggregation theorem to vari-
able populations.

44 As mentioned earlier, this need not be true. See footnote 18 on p. 70.

#SHarsanyi (1977, p. 60) himself discusses what he calls the ‘boundary problem for the society,
namely, whose utility functions ought to be included in our social-welfare function. He considers
whether to include, for example, higher animals, distant future generations, robots or the inhab-
itants of other planets. However, he does not mention the possibility that doing so might lead to
infinite or arbitrarily large populations.

46Average Utilitarianism does not require a non-linear social transformation function; if indi-
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ness (and Continuity). One might accept, for example, Unbounded Expected Total-
ism, namely, the view that combines Total Utilitarianism and Expected Utility The-
ory with an unbounded utility function. However, this view cannot be supported
by a version of Harsanyi’s theorem that relies on the von Neumann-Morgenstern
axiomatization of Expected Utility Theory, as this axiomatization has Continuity as
one of its axioms. But one might attempt to justify Unbounded Expected Totalism
with a Harsanyi-style argument that does not rely on Continuity.*” Finally, as men-
tioned earlier, the arguments in this chapter might be taken to support Probability
Discounting indirectly. As I will explain in Chapter 3 of this thesis, Probability Dis-
counting also leads to violations of Ex Ante Pareto.*® But given that both theories
violate Ex Ante Pareto, the plausibility of Ex Ante Pareto does not favor Bounded

Expected Totalism over Probability Discounting.

7 Conclusion

This chapter has shown that Bounded Expected Totalism violates Ex Ante Pareto.

Separate examples of Ex Ante Pareto violations were given for risk-neutrality and

vidual utilities are bounded, then the average of those must also be bounded. So, Average Utili-
tarianism avoids violating Ex Ante Pareto. However, Average Utilitarianism has other implausible
implications, such as the Sadistic Conclusion (Arrhenius 2000, p. 251):

The Sadistic Conclusion: 'When adding people without affecting the original peo-
ple’s welfare, it can be better to add people with negative well-being rather than pos-
itive well-being.

47Fleurbaey (2009) gives such an argument using statewise dominance and anonymity instead
of the von Neumann-Morgenstern axioms. Relatedly, McCarthy et al. (2020) show that one can
argue for Expected Utility Theory with an unbounded utility function from Pareto and anonymity.

48See also Kosonen (2021).
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risk-aversion. A general argument to the effect that Bounded Expected Totalism
must violate Ex Ante Pareto was also given. Lastly, the implications of these cases
for Harsanyi’s social aggregation theorem were discussed.

The violations of Ex Ante Pareto happen because there is a non-zero probabil-
ity that an infinite or arbitrarily large number of individuals exist. These Ex Ante
Pareto violations also happen if one wishes to avoid Probability Fanaticism. Since
Bounded Expected Totalism cannot avoid Probability Fanaticism without violat-
ing Ex Ante Pareto, these violations of Ex Ante Pareto undermine the plausibility
of Bounded Expected Totalism as an alternative to Probability Fanaticism.

To conclude, combining Total Utilitarianism and Expected Utility Theory with
a bounded utility function results in violations of Ex Ante Pareto: The combina-
tion of these views implies that a prospect can be impersonally better than another

prospect even though it is worse for everyone who is affected by the choice.
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CHAPTER 2

Expected Utility Theory and
Possible States of Zero Probability*

ABSTRACT: At least at first glance, Expected Utility Theory tells us to be
indifferent between two prospects when they are otherwise the same, except
that one gives a better outcome than the other in a possible state of zero prob-
ability. But as some have suggested, Expected Utility Theory might be sup-
plemented with dominance to get the verdict that the dominating prospect
is better than the dominated one. However, I will show that if Expected Util-
ity Theory is supplemented with dominance in this way, it will violate the

Continuity axiom of Expected Utility Theory.

Consider the following principle of rationality:

Statewise Dominance: If the outcome of prospect X is at least as
preferred as the outcome of prospect Yin all states, then X is at least

as good as Y. Furthermore, if in addition the outcome of X is strictly

*I wish to thank Tomi Francis, Andreas Mogensen and Teruji Thomas for valuable feedback and
discussions.
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preferred to the outcome of Y'in some possible state, then X is strictly

better than Y.

Hajek (2014, pp. 556-558) presents a case in which Expected Utility Theory violates
Statewise Dominance when the principle is formulated in this way.! This domi-
nance violation happens because, although we tend to think of probability zero as

meaning impossible, this is not strictly true. Consider the following prospects:
ing impossible, this is not strictly true. Consider the following prospect

Prospect A A fair coin is tossed an infinite number of times. If the
coin lands heads on every toss, then the agent goes to heaven; other-

wise, nothing happens.

Prospect B As above, but the agent goes to hell if the coin lands heads

on every toss; otherwise, nothing happens.

In this case, A statewise dominates B. However, Expected Utility Theory assigns
the same expected utility to both prospects because the probability that the coin
lands heads on every toss is zero. Consequently, Expected Utility Theory permits
the choice of a statewise-dominated prospect.

To avoid violating Statewise Dominance in this way, Héjek (2014, p. 556) argues
that decision-makers should sometimes consider states of probability zero. He ar-

gues that there is more to the machinery of decision theory than just Expected

Let EU (X) denote the expected utility of prospect X and let X = Y mean that X is at least
as good as Y. Also, let O be the set of possible outcomes, p x (0) the probability of outcome o in
prospect X and u (o) the utility of o. Then, Expected Utility Theory states the following:

Expected Utility Theory: For all prospects X and Y, X = Y if and only if
EU(X) > EU(Y), where

EU(X) = Z px(0)u(o).

ocO
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Utility Theory, and he goes on to suggest that Expected Utility Theory can be sup-
plemented with dominance.> He argues, following Easwaran (2014), that there is
no conflict between dominance and Expected Utility Theory in this case because
Expected Utility Theory should not be interpreted as telling us that prospects with
tied expected utilities must be treated with indifference. Instead, he argues that it
should be interpreted as failing to tell us anything in such cases. So, without con-
flicting with what Expected Utility Theory tells us, we may choose on some other
basis. As Easwaran (2014, p. 14) writes, in cases where the expected utility of a bet
is the same as the status quo, some non-numerical feature may serve as a tiebreaker.
Haéjek (2014, p. 557) suggests that dominance may serve as a tiebreaker between A
and B. However, I will show that expected utility theorists cannot use Statewise
Dominance to argue that A is better than B, at least if they wish to keep standard

axiomatizations of Expected Utility Theory.

1 A violation of Continuity

Let X > Y mean that X is better than Y. Also, let XpY be a risky prospect with
a p chance of prospect X obtaining and a 1 — p chance of prospect Y obtaining.

Then, using Statewise Dominance to argue that A is better than B would result in

2Héjek (2014, p. 557). Russell (2021, p. 12-13 n. 9) also suggests that a prospect that spares a
child from malaria if an ideally sharp dart hits a particular point (and otherwise nothing happens)
may be better than the prospect of certainly getting nothing, even though it gives a probability
zero of a positive outcome. Russell suggests that what is best may depend on what features of its
outcomes are sure, which can come apart from what is almost sure.
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a violation of the following axiom of Expected Utility Theory:*

Continuity: If X > Y > Z, then there are probabilities p and

q € (0,1) such that XpZ > Y » XqZ.

To see why using Statewise Dominance would result in a violation of Continu-

ity, consider the following case (see table 1).

Prospect A* A fair coin is tossed an infinite number of times. The
agent gets $10 if the coin lands heads on every toss; otherwise, nothing

happens.

Prospect B*  As above, but the agent gets $1 if the coin lands heads

on every toss; otherwise, nothing happens.

Prospect C' Certainly gives —$10 (the agent loses $10).

By Statewise Dominance, A* is better than B*, which is better than C.

Next, consider the following mixed prospect:

Prospect A*pC' Gives A* with probability p and C' with probability
1—p.
In this case, A*pC' is worse than B* for all probabilities p € (0,1). This is so
because A*pC gives a probability p of nothing and a (non-zero) probability 1 — p

of losing $10, while B* gives a probability one of nothing. Suppose the utility of

money equals the monetary amount. Consequently, the expected utility of A*pC

3Jensen (1967, p. 174). Note that strictly speaking Statewise Dominance is undefined in the
framework of decision theory under risk, as this notion pertains to decision theory under uncer-
tainty, where there is an explicit underlying state space.
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is EU(A*pC) < 0, and the expected utility of B* is EU(B*) = 0.* So, now we
have that A* is better than B*, which is better than C, but A*pC'is worse than B*
for all probabilities p € (0, 1)—which is a violation of Continuity.”

TABLE 1

A VIOLATION OF CONTINUITY

Probability 0 D 1—0p
A*pC $10 $0 —$10
B* $1 $0 $0

2 Conclusion

To conclude, standard axiomatizations of Expected Utility Theory are incompatible
with using Statewise Dominance in cases that involve possible states of probability

zero because doing so would result in a violation of the Continuity axiom.°

*EU(A*pC) = (1—p) x (—10) = —10 + 10p < O for all probabilities p € (0, 1).

>Some might insist that the probability that the coin lands heads on every toss is not zero but
infinitesimal. See for example Lewis (1980, p. 270) and Hajek (2014, p. 556 n. 19). It is unclear how
infinitesimal probabilities figure in the decision-making process. If they can only serve as tiebreak-
ers in cases where the prospects are otherwise equally preferable, then A*pC'is still worse than B*
for all probabilities p € (0, 1). So, using infinitesimal probabilities does not help avoid violating
Continuity. On the other hand, utilities associated with infinitesimal probabilities might do some-
thing more than merely serve as tiebreakers. But it is unclear what their role would be. Any positive
or negative contributions to utility would depart from Expected Utility Theory. Note that those who
appeal to infinitesimal probabilities might weaken Continuity to accommodate non-Archimedean
probabilities. See for example Hammond (1994). See Williamson (2007) for an argument against
the appeal to infinitesimals.

®Note that if we define Statewise Dominance not in terms of possible states but in terms of
states that have non-zero and non-infinitesimal probabilities (as is typically done), then Expected
Utility Theory does not violate Statewise Dominance:

Statewise Dominance (Non-Zero and Non-Infinitesimal Probabilities:) If the
outcome of prospect X is at least as preferred as the outcome of prospect Y'in all
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CHAPTER 3

Probability Discounting Solves
the Intrapersonal Addition Paradox*

ABSTRACT: Nebel (2019) argues for the Repugnant Conclusion via the “Intraper-
sonal Repugnant Conclusion’, on which certainty of a mediocre life is better for indi-
viduals than a sufficiently small chance of an excellent life. In this chapter, I deny that
accepting the Intrapersonal Repugnant Conclusion leads us to the Repugnant Con-
clusion. I point out that on many views which avoid the Repugnant Conclusion, we
should discount small probabilities down to zero to avoid an implausibly reckless de-
cision theory. But if we do, then Nebel’s crucial premise of Ex Ante Pareto fails because
discounting at the individual level can fail to match up with discounting at the popu-

lation level.

*T wish to thank Tomi Francis, Johan Gustafsson, Andreas Mogensen, Teruji Thomas, two anonymous
reviewers of Ethics and the audience of the Slippery Slope Normativity Summit 2020 for valuable feedback
and discussions. A version of this chapter was published in Ethics. See Kosonen (2021).
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The Repugnant Conclusion, introduced by Parfit, states:'

“For any possible population of at least ten billion people, all with a very high
quality of life, there must be some much larger imaginable population whose
existence, if other things are equal, would be better even though its members

have lives that are barely worth living”

More generally, the Repugnant Conclusion is that for any population wherein each indi-
vidual has very high positive welfare, there is some much larger population wherein each
individual has very low positive welfare, which is better.> The Repugnant Conclusion is a
consequence of Total Utilitarianism, which states that one population is better than another
just in case the total quantity of welfare it contains is greater. The Repugnant Conclusion
strikes many as an unacceptable consequence, and various attempts at constructing an al-
ternative population axiology to Total Utilitarianism have been made.” However, a series
of impossibility theorems have shown that no axiology can satisfy simultaneously all intu-
itively compelling principles that have been identified.*

In An Intrapersonal Addition Paradox, Nebel argues for the Repugnant Conclusion via
an intrapersonal analogue of it.> In this chapter, I deny that accepting the Intrapersonal
Repugnant Conclusion leads us to the Repugnant Conclusion. My argument is that on
many views which avoid the Repugnant Conclusion, we should discount small probabilities

down to zero to avoid an implausibly reckless decision theory. But if we do, then Nebel’s

IParfit (1984, p. 388).

2 Arrhenius (2000, p. 248).

3For an overview, see Greaves (2017).
4 Arrhenius (2000).

>Nebel (2019, pp. 309-343).
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crucial premise of Ex Ante Pareto fails because discounting at the individual level can fail
to match up with discounting at the population level. The structure of this chapter is as
follows: §1 presents Nebel's argument. §2 explores the idea that we should discount small
probabilities down to zero. §3 responds to Nebel's argument. §4 argues that those who

discount small probabilities must reject Ex Ante Pareto. §5 concludes.

1 Nebel’s argument

This section presents Nebel's argument. His argument proceeds in two stages. The first
stage is an argument for the Intrapersonal Repugnant Conclusion, and the second stage is
an argument from the Intrapersonal Repugnant Conclusion to the Repugnant Conclusion.

I will begin by discussing the first stage of the argument.

1.1 The Intrapersonal Repugnant Conclusion
Nebel’s Intrapersonal Repugnant Conclusion states:’

Intrapersonal Repugnant Conclusion: For any person S, there exists some
probability p such that any prospect in which S would have a wonderful life
with probability p or less, and would otherwise never exist, is worse for S than

certainty of a life that is barely worth living.”

Nebel (2019, p. 314). There is another—distinct—claim that could also be naturally described as the
Intrapersonal Repugnant Conclusion: For any life lived by S at a very high welfare level for n years, there is
some much longer life that would be better for .S in which her welfare is barely above the zero level at each
point in time. Temkin (2012, p. 119) calls this the Single Life Repugnant Conclusion. See also McTaggart
(1927, pp. 452-453).

"The sense of ‘worse’ at issue here is ‘ex ante worse. And, the sense of ‘betterness’ that is now used belongs
to ex ante axiology, as opposed to ex post axiology, which is at issue in standard discussions of population
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When arguing for the Intrapersonal Repugnant Conclusion, Nebel considers a couple that
is planning to conceive a child by injecting a single sperm into a single egg.® Suppose that
only one person could possibly originate from this pair of gametes—call her Sally. Sally’s
parents have three different ways they can do this injection: A, £ and A+ (see table 1).
A will give Sally a very happy life at welfare level a if state 1 obtains, but she will not exist
if state 2 obtains. £ will give Sally a low positive life at welfare level z in both outcomes.
Lastly, A+ will give Sally welfare level a+ (slightly above a) if state 1 obtains and welfare
level z— (slightly below z) if state 2 obtains.

TABLE 1

THE INTRAPERSONAL ARGUMENT

State 1 (p) State 2 (1 — p)

A a
A+ a+ 22—
Z z z

Nebel argues that A+ is better than A for Sally because Sally’s welfare is higher if state
1 obtains, and her life would be worth living if state 2 obtains. This is supported by the

following principle:’

Probable Addition Principle: If, in every state of the world in which a per-
son S would exist in Y; S would be better oft in X, and if, in every other state,

S’s life would be worth living in X, then X is better than Y for S.1°

axiology.
$Nebel (2019, p. 313).
9Nebel (2019, p. 315).

%One could object that if A is chosen and state 2 obtains, then Sally does not exist, and therefore there
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Next, Nebel argues that £ must be better than .4+ when the probability of state 1 is
very small. Suppose that it is one-in-a-googolplex. Then, it would be irresponsible for
Sally’s parents to choose .4+ instead of <, as A+ has such a small probability of resulting
in a better outcome (a+ instead of z) and a very high probability of resulting in a worse

outcome (z— instead of z). This is supported by the following principle:!!

Minimal Prudence: No matter how good some life would be!?, there is some
small probability and some pair of mediocre lives such that certainty of the bet-
ter mediocre life would be better for some person S than a gamble that might

yield the very good life but would almost certainly yield the worse mediocre

life.

Next, if A+ is better than A (by the Probable Addition Principle), and 2 is better than
A+ (by Minimal Prudence), it follows by transitivity that £ must be better than .4 for
Sally—which is the Intrapersonal Repugnant Conclusion.!* So, accepting the Probable Ad-
dition Principle, Minimal Prudence and the transitivity of better than leads to the Intrap-
ersonal Repugnant Conclusion. This conclusion is not repugnant, but Nebel argues that
accepting it leads to the Repugnant Conclusion. Next, I will summarize the second stage of

his argument.

is no one for whom it would have been better had .4+ been chosen instead. Thus, it is not the case that A+
must be better than .4 for Sally. Nebel (2019, §V) discusses similar concerns, but I will not address them here
as my argument does not rely on them.

UNebel (2019, p. 316).

12 An exception here could be an infinitely good life. An agent who maximizes expected value would prefer
a gamble with any probability of an infinitely good outcome.

B3This argument is structurally analogous to Parfit's Mere Addition Paradox and Huemer’s Benign Addi-
tion Paradox. See Parfit (1984, ch 19) and Huemer (2008, pp. 899-933).
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1.2 From intrapersonal to interpersonal Repugnant Conclusion

Nebel considers a simplified case to show the derivation of the Repugnant Conclusion from

its intrapersonal analogue. Consider these two outcomes (see table 2):
The Repugnant Conclusion:
A,: Ann has a very happy life at welfare level a.
Z: Bob, Cat and Dan have mediocre lives at welfare level 2.

Suppose that the Intrapersonal Repugnant Conclusion is true and that (unrealistically) a
1/3 chance of having a very happy life at welfare level a is worse for a person than certainly
having a mediocre life at welfare level z.!* Nebel argues that this will lead to the conclusion

that Z is better than A, (i.e., the Repugnant Conclusion).

TABLE 2

THE REPUGNANT CONCLUSION

Ann Bob Cat Dan

A, a
Z z z z

Nebel considers three prospects: A, A* and Z (see table 3). Prospect A certainly results
in outcome A, (Ann has a very happy life at welfare level a), while prospect Ax results in
either Bob, Cat or Dan getting a very happy life at welfare level a, each with a 1/3 probability.
Nebel argues that A and Ax are equally good, given that they are egalitarian prospects that

guarantee equally good outcomes.!® Both prospects result in one person existing at welfare

4Nebel's argument can be generalized to more realistic instances of the Intrapersonal Repugnant Conclu-
sion with probabilities smaller than 1/3. Nebel (2019, p. 323).

I5Nebel (2019, p. 319).
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level a, and the probabilities in A* do not favor anyone over the others.!¢ If the outcomes

are equally good, and no one is unfairly advantaged in either prospect, then the prospects

must be equally good.
TABLE 3
To THE REPUGNANT CONCLUSION
State 1 (1/3) State 2 (1/3) State 3 (1/3)

Ann Bob Cat Dan Ann Bob Cat Dan Ann Bob Cat Dan

A a a a
Ax a a a
A z z z z z z z z z

Nebel argues that A and Ax are equally good, and that Z is better than Ax.

Next, compare prospect A* to prospect Z, which guarantees outcome Z (Bob, Cat and
Dan all have mediocre lives at welfare level z). As we have already assumed that a 1/3
chance of existing with a very happy life is worse for a person than certainly existing with a
mediocre life, it follows that Ax is worse than Z for each Bob, Cat and Dan. Consequently,

it must be overall worse, Nebel argues. This is supported by the following principle:

Weak Pareto for Equal Risk: For any egalitarian prospects X and Y, it X
is better than Y for each person who might exist in either prospect, then X is

better than Y.'”

16 According to some person-affecting views, these options might be incomparable in value because differ-
ent people exist in their outcomes. For a discussion of the narrow person-affecting principle, see Parfit (1984,
ch 16 and 18).

7Fleurbaey (2010, p. 656) and Nebel (2019, p. 320). ‘Egalitarian’ here should be understood in either ex
ante or ex post sense amongst those who will exist—otherwise A* would not be egalitarian.
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This principle states that a prospect is overall better than another prospect if it is better for
everyone who might exist in either prospect—at least when there is no risk of unfairness.

Nebel offers an inductive argument in favor of this Pareto principle.'® First, he argues
that if only a single person might exist, and X is better than Y for that person, then X must
be overall better than Y. Because X is better than Yfor that person, we ought to prefer X for
the sake of that person. And because we ought to prefer X for the sake of the only person
who might exist, from an impartial perspective, we ought to prefer X. Thus, the Pareto
principle is true for all prospects in which only a single person might exist.

Then Nebel considers egalitarian prospects X and Y'in which any number n of people
might exist. He argues that if X is better than Yfor n number of people, then X must also
be better than Y'for n + 1 number of people. It cannot be the case that the addition of one
more person (for whom X is also better than Y) suddenly reverses the betterness relation
between X and Y—if X is better than Y for the additional person (and everyone else), then
X must remain better than Y. Nebel argues that if this inductive step was unjustified, it
should be for some reason having to do with some relation between the (n + 1)th person
and the others. If there was any risk of inequality, then the relational fact that some might
be worse off than others could be blamed—but there is no such risk as the prospects are
egalitarian. Therefore, Nebel argues that it is hard to see why the principle should be true
for n but not for n + 1. So, Weak Pareto for Equal Risk is true when only a single person
might exist, and by the inductive step, it is also true when two people might exist, and again
by the inductive step, it is true when three people might exist, and so on. No matter how

many people might exist, if X is better than Yfor each of those people, then X is better than

18Nebel (2019, p. 321).
YNebel (2019, p. 322).
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Nebel’s inductive argument for Weak Pareto for Equal Risk requires us to think that the
principle fails even when only a single person might exist or that the difference between its
true and false instances lies in the addition of only a single possible person whose existence
will not generate a trade-off between different people’s interests.? Nebel argues that neither
of these possibilities seems very plausible, and thus, he concludes that we ought to accept
Weak Pareto for Equal Risk.

The derivation of the Repugnant Conclusion from the Intrapersonal Repugnant Con-
clusion thus goes like this: Certainly existing with a mediocre life is better for a person
than a 1/3 chance of existing with a very happy life (by the Intrapersonal Repugnant Con-
clusion). Thus, Z is better than Ax for each person who might exist in either prospect.
By Weak Pareto for Equal Risk, Z is therefore overall better than Ax. Furthermore, Ax is
equally good as A because they are egalitarian prospects that guarantee equally good out-
comes. Consequently, as A and Ax are equally good, and Z is better than A%, Z must be
better than A. Lastly, because Z guarantees outcome Z and A guarantees outcome A, and
Z is better than A, outcome Z must be better than outcome A,—and we have arrived at the
Repugnant Conclusion.?!

Nebel considers the second stage of his argument to be more compelling than the ar-
gument for the Intrapersonal Repugnant Conclusion, so he focuses on possible responses

to the latter.”> He discusses how Parfit’s Perfectionism could respond. Perfectionism states

that “even if some change brings a great net benefit to those who are affected, it is a change

20Nebel (2019, p. 322).
ZNebel (2019, p. 323).
22Nebel (2019, p. 324).
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for the worse if it involves the loss of one of the best things in life.”** Perfectionism could re-
spond that, even if some prospect brought a great net benefit to a person, it is worse for her
if it lowers her probability of enjoying the best things in life. Perfectionism would therefore
deny that 2 is better than .4+ for Sally. However, Nebel argues that it is irrational to prefer
prospects that will almost certainly be worse for us in the pursuit of arbitrarily small chances
of enjoying the best things in life—this would be an absurdly reckless decision theory.**

In this chapter, I will argue that Perfectionism (and other population axiologies) can
respond to Nebel's challenge without being absurdly reckless by discounting small prob-
abilities.?>*2® However, first I will discuss an independent motivation for this kind of dis-

counting.

2 Discounting small probabilities

According to orthodox decision theory, a rational agent always maximizes expected utility.
However, doing this would lead one to make highly counter-intuitive choices when pre-
sented with options that have a small probability of a huge payoff. One such case is the St.

Petersburg paradox, a version of which was originally proposed by Nicolaus Bernoulli in

ZParfit (2004, p. 19).
24Nebel (2019, p. 324).

25 As noted by an anonymous reviewer, someone might argue that we should not draw axiological conclu-
sions from normative arguments about how we should treat very small probabilities. However, if this is true,
then Nebel’'s argument never gets off the ground because we should not draw axiological conclusions from
the value of prospects when such normative arguments are relevant to their value.

26Pparfit regarded ignoring tiny chances as one of the five mistakes in ‘moral mathematics. He (1984, p. 75)
writes: “When the stakes are very high, no chance, however small, should be ignored. The same is true when
each chance will be taken very many times. In both these kinds of cases, each tiny chance should be taken to
be just what it is, and included in the calculation of the expected benefit. We can usually ignore a very small
chance. But we should not do so when we may affect a very large number of people, or when the chance will
be taken a very large number of times.” See Parfit (1984, pp. 73-75).
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1713.%7-2® The modern version of the game is played by flipping a fair coin until it lands on
heads. The prize is then $2", where n is the number of coin flips. This game has infinite
expected monetary value, so an agent who maximizes expected monetary value would pay
any finite amount to play it. However, this seems counter-intuitive. As Nicolaus Bernoulli,
agreeing with his friend Gabriel Cramer, writes: “[T]here is no person of good sense who
wished to give merely 20 coins.”*’

Daniel Bernoulli (cousin of Nicolaus Bernoulli) argues that we should not be willing
to pay any finite sum to play the St. Petersburg game because of the diminishing marginal
utility of money.*® He argues that the expected utility of the game is finite even though it
has infinite expected monetary value. However, one can change the game slightly to bypass
this objection by changing the prize from money to something that has no diminishing

marginal utility, such as (possibly) days of life.*!-**> When the payoffs are utilities, the game

?’The game was then simplified by Gabriel Cramer in 1728 and published by Daniel Bernoulli in 1738.
See Pulskamp (2013) and Bernoulli (1954).

28Bostrom (2009) presents another case that involves a very small probability of a huge payoff.
2Pulskamp (2013, p. 6).

3More specifically, he argues that the utility of money equals the logarithm of the monetary value. See
Bernoulli (1954). Cramer (Pulskamp, 2013, p. 4) also came close to suggesting that money has diminish-
ing marginal utility: “One asks the reason for the difference between the mathematical calculation and the
common value. I believe that it comes from this that the mathematicians value money in proportion to its
quantity, and men of good sense in proportion to the usage that they may make of it”

*Monton (2019, p. 2). Relatedly, Menger (1967, pp. 217-218) shows that if utilities are unbounded, one
can always create a Super St-Petersburg game, in which the payofts grow sufficiently fast so that the expected
utility of the game is infinite. See also Samuelson (1977, §2).

32 Although one could argue that the longer one has lived, the less valuable extra days of life are. Temkin
writes: “I believe that in many cases, though certainly not all, once people have experienced certain kinds of
events ‘enough’ times in their lives, there will be a diminishing marginal value to subsequent similar expe-
riences” See Temkin (2008, p. 208). One could also add that at some point, it is not even possible to have
new valuable experiences that are different enough from one’s past experiences such that this diminishing
marginal utility does not happen—at some point everything worth experiencing has been experienced.
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has infinite expected utility.® Nevertheless, few would sacrifice the rest of one’s days as
a payment to play the game in the hopes of living longer (though almost certainly dying
soon), and this reluctance seems rational. Furthermore, if the game has infinite expected
utility and we value gambles at their expected utilities, then we value the St. Petersburg
game more than any of its possible (finite) payoffs—which seems clearly irrational **
Nicolaus Bernoulli, in turn, argues that in order to solve this paradox, we ought to
discount very small probabilities down to zero—let’s call this Probability Discounting. He
writes: “[T]he cases which have a very small probability must be neglected and counted for
nulls, although they can give a very great expectation.”*> More recently, Smith and Monton
have argued for the same idea.** Monton argues that in order to avoid the fate of the ex-
pected utility maximizers, we need to either limit the high utility numbers or discount the
small probability numbers in cases that involve very small probabilities of huge payoffs.?”
However, he argues that introducing a utility cap would be ethically problematic because
one can always add more agents into the utility calculation and that the utilities of those
individuals matter regardless of how many agents already exist. Thus, bounding utility is
not viable®®, which leaves the only other option: discounting very small probabilities. Mon-

ton then argues that very small probabilities need to be discounted down to zero instead

3 Many decision theorists reject an unbounded utility function. However, even if utility is bounded, the
expected utility of the St. Petersburg game can still be very high if the upper bound of utility is very high.

3*Huemer (2016, pp. 34-35) and Russell and Isaacs (2021).
35Pulskamp (2013, p. 2); the German original von Spief (1975).

36Smith (2014) considers it permissible to discount very small probabilities down to zero, while Monton
(2019) argues that one is rationally required to do so. Smith argues that Probability Discounting is a way of
getting a reasonable expected utility for the Pasadena game. See Nover and Hajek (2004).

3Monton (2019, p. 5).

38Standard axiomatizations of expected utility maximization, such as the von Neumann-Morgenstern util-
ity theorem, require utility to be bounded—or else the continuity axiom is violated. See Kreps (1988, p. 63).
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of merely reducing those probabilities because one can always increase the payoffs of the
games by a sufficient amount to compensate for those reduced probabilities.*

To summarize, orthodox decision theory gives highly counter-intuitive recommenda-
tions in cases that involve very small probabilities of huge payofs. In response to such cases,
some have argued that we ought to discount very small probabilities down to zero.*® Next, I

will argue that Probability Discounting can also solve the Intrapersonal Addition Paradox.

3 A response to Nebel’s inductive argument

In this section, I will argue that the inductive step of Nebel’s inductive argument for Weak
Pareto for Equal Risk is unjustified due to the cumulative nature of probabilities if one en-
gages in Probability Discounting.

Recall that Sally’s parents need to make a choice between A, A+ and Z. For the pur-
poses of this chapter, let’s grant the Probable Addition Principle. Consequently, A+ is better
than A4 for Sally. Also, I accept Minimal Prudence; 2 is better than A+ for Sally when the
probability of state 1 is very small because very small probabilities should be discounted
down to zero. Sally’s parents should ignore the small possibility of Sally getting a life at wel-

fare level a+ and compare the options for their remaining outcomes: a life at welfare level

¥ Monton (2019, p. 5).

40 Although there may also be some more fundamental justification for Probability Discounting. Accord-
ing to Monton, maximizing expected utility is a mistake because “you only live once”, and the prescription
to maximize expected utility does not take seriously the importance of how one’s life actually goes. In con-
trast, Smith’s argument is that decision theory tells us to ignore outcomes with zero probability, and because
decision-making is a practical activity, infinite precision cannot be required. Smith also argues that Proba-
bility Discounting is a way of getting a unique expected value for the Pasadena game. See Nover and Hajek
(2004) on the Pasadena game. For a discussion of other possible justifications, see Monton (2019). For further
discussion of discounting small probabilities down to zero, see Smith (2014, 2016), Héjek (2014) and Isaacs
(2016).
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z— in A+ and a life at welfare level z in 2. Because z is greater than z—, £ is better than
A+ for Sally. Consequently, the argument for the Intrapersonal Repugnant Conclusion
goes through.*! However, I will argue that this does not lead to the Repugnant Conclusion.

I will use the following principle in my argument:

Risky Non-Repugnance: ¢ chance (or greater) of obtaining at least one life
at a high welfare level a is better than certainly obtaining any number of lives
at a low welfare level z, where g is the smallest probability that should not be

discounted down to zero.*>*3

Risky Non-Repugnance states that a non-negligible probability of at least one very good
life is better than certainty of any number of low positive lives. It can be supported with
Perfectionism and some other types of Value Superiority. Value Superiority avoids the Re-
pugnant Conclusion because, according to it, no quantity of low positive lives could ever
be as good as some number of very good lives—very good lives are lexically superior to low
positive lives. Then, one can argue that whatever the smallest probability that should not

be discounted is, one should choose that probability of obtaining at least one very good life

#! Actually, it might not: If one discounts the probability of state 1 down to zero, then the only outcome left
in A is non-existence. Thus, one cannot use the Probable Addition Principle when comparing .4 and A+
because one is comparing existence with non-existence.

42 Alternatively, one could discount anything up to and including some small probability g.

3 A related principle could be called Reckless Risky Non-Repugnance: any non-zero probability of obtaining
one life at a high welfare level a is better than certainly obtaining any number of lives at a low welfare level z.
Risky Non-Repugnance is also similar to what one might call Intrapersonal Risky Non-Repugnance: q chance
of life at a high welfare level a is better for some person S than certainty of life at a low welfare level z.
Another related principle could be called Intrapersonal Risky Welfare-Level Superiority: q chance of a life of
some length ¢ at a high momentary well-being level a is better for a person S than certainty of any length
of life at a low momentary well-being level z. While Risky Non-Repugnance (and its reckless version) are
about the contributive value of lives to the value of a population, the latter two principles are about what is
good for individuals. One can also make reckless versions of them by replacing ‘q chance’ with ‘any non-zero
probability’
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instead of certainty of any number of low positive lives.**

However, one might think Risky Non-Repugnance is implausible because the smallest
probability that should not be discounted down to zero might be very small. Say it is one-
in-a-trillion. Then, according to Risky Non-Repugnance, a one-in-a-trillion chance of one
very good life is better than certainty of any number of low positive lives. A few things
can be said in favor of Risky Non-Repugnance. First, there are cases in which Risky Non-
Repugnance does not seem counter-intuitive: ¢ chance of one very good life is better than
certainty of any number of 10-second-lives consisting of a barely positive emotion. No
quantity of 10-second-lives could ever be as good as one very good life, and ¢ chance of
a very good life is still better than those 10-second-lives. Secondly, ¢ might actually be
higher than one-in-a-trillion. However, by definition, ¢ is a probability that should not be
discounted down to zero—it is a probability that we should pay attention to and consider
non-negligible.

Lastly, finding an intuitively acceptable population axiology is notoriously difficult, and

this task gets even harder when we take risk into account. Finding Risky Non-Repugnance

*Some versions of Value Superiority might accept the following principle instead of Risky Non-
Repugnance:

Weak Risky Non-Repugnance: There is some probability p (less than 1) and some number
n of very good lives such that p chance of n very good lives is better than certainty of any
number of low positive lives.

On these versions of Value Superiority, the value of additional positive lives at some welfare level w diminishes
the more such lives there already are, and their total contributive value approaches some upper bound. As
this bound is higher for very good lives than for low positive lives, some number of very good lives is better
than any number of low positive lives. However, the probability of obtaining very good lives might have to be
high for that prospect to be better than certainty of any number of low positive lives. Lazar and Lee-Stronach
(2019) defend this kind of approach in the context of limited aggregation and risk. They argue against an
infinitist approach (such as Risky Non-Repugnance), which posits an infinite value difference between higher
and lower considerations.
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counter-intuitive is not a decisive reason for rejecting it if one must bite the bullet anyway
and the alternatives are even worse. Consider, for example, this implication of Expected

Total Utilitarianism:

Risky Very Repugnant Conclusion: For any number of very good lives that
could be obtained for certain, there is a prospect that certainly gives many very
bad lives together with a small probability that in addition there will exist some
very large number of barely good lives, which is better, provided that the quan-

tity of barely good lives is sufficient.

The quantity of barely good lives would, of course, have to be enormous for this to be true,
as the goodness of those mediocre lives must be enough to outweigh the badness of the
very bad lives and the risk introduced. Nevertheless, the world would almost certainly be
arbitrarily bad. And, in the best-case scenario, it would only contain very bad and barely
positive lives—yet Expected Total Utilitarianism would still recommend that option. In
comparison, Risky Non-Repugnance does not seem counter-intuitive.*’

Now, recall that Weak Pareto for Equal Risk states that we ought to prefer prospects
that are better for everyone. Next, I will argue that—contrary to the inductive step—the
addition of only a single possible person can make the difference between the true and false
instances of Weak Pareto for Equal Risk. I will illustrate my argument using the choice
Sally’s parents have to make, and for simplicity, I will compare A and 2 (instead of A+ and

Z). Consider the following situation:

*However, views that imply Risky Non-Repugnance might have other—even more counter-intuitive—
implications than Risky Non-Repugnance. Ultimately, we must compare complete theories against one an-
other.
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Iterated Sally’s Parents’ Choice: A great number of couples face the choice
between A and Z, and the probability of obtaining a very good life is indepen-

dent every time if .4 is chosen repeatedly.

If A is chosen repeatedly, the probability of obtaining at least one very good life accumu-
lates. Thus, with some k& number of choices of A, the probability of obtaining at least one
very good life is less than the threshold for Probability Discounting (and thus should be
discounted down to zero). But with £ + 1 number of choices, that probability is above or
equal to the threshold (and thus should not be discounted down to zero). If A is chosen
enough times, the probability that at least one person gets a very good life is greater than
or equal to g—a prospect that is better than certainty of any number of low positive lives,
according to Risky Non-Repugnance.

The inductive step of the inductive argument for Weak Pareto for Equal Risk is unsound.
Certainty of k individuals obtaining low positive lives is better than the prospect of them all
having p chance of getting a very good life because the cumulative probability of obtaining
at least one very good life is still rationally negligible. The former prospect is also better for
each individual who might exist because the probability of them obtaining a very good life
is also rationally negligible. However, certainty of £ 4 1 individuals obtaining low positive
lives is worse than them all having a p chance of getting a very good life. This is because
the cumulative probability of obtaining at least one very good life is no longer rationally
negligible, and Risky Non-Repugnance judges that prospect to be better than k£ 4 1 indi-

viduals obtaining low positive lives for certain.*® So, Weak Pareto for Equal Risk is true for

46 A weaker principle than RNR would be sufficient here, as the principle only needs to state that a g chance
of a very good life is better than certainty of k£ + 1 low positive lives.
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k individuals, but it is not true for k + 1 individuals. The accumulation of probabilities is
the relational fact that renders the inductive step false.*” Consequently, the value of a series
of choices is not just an aggregation of the value of each individual choice.*®*

It is worth pointing out that those who accept a probability-discounting version of Ex-
pected Total Utilitarianism must also reject the inductive step. Consider the case of Sally
again. Say that the very good a-life is sufficiently good such that the expected value of ob-
taining one such life with probability g is higher than the value of certainly obtaining £ 4 1
lives at welfare level z. As before, with up to £ number of choices, .4 is judged overall worse
than 2 because the possibility of getting at least one very good life is rationally negligi-
ble. However, with £ + 1 number of choices, A is judged overall better than £ because ¢
chance of at least one very good a-life has a higher expected value than certainty of k + 1
lives at welfare level z. Thus, the addition of a single possible person can make the differ-
ence between the true and false instances of Weak Pareto for Equal Risk if one accepts a
probability-discounting version of Expected Total Utilitarianism.

Lastly, the probabilities (of getting a very good life) are not independent in the second

stage of Nebel's argument because either Bob, Cat or Dan would have a very good life for

#0One could object that it is implausible that a very small difference in probabilities (from just below g to
just above it) can make all the difference. One possible response is that the threshold ¢ might be vague.

#There is also the question of what decision-makers should do when they know they face a series of
choices involving a very small probability of a huge payoft. Should they refrain from discounting in the last
choice of the series, even if they would discount in a similar one-off choice? To deal with iterated choices,
probability discounters could accept Resolute Choice. A resolute agent chooses according to any plan they
have adopted earlier as long as nothing unexpected has happened since then. Probability discounters can
then form a plan to not discount in any of the choices in the series, even if they would discount in a similar
one-off choice. See McClennen (1990) on Resolute Choice. However, Probability Discounting in combination
with Resolute Choice leads to untenable results. See §3.2 in Chapter 5 of this thesis.

4 As noted by an anonymous reviewer, other views on which the value of conjunction of acts is different
from the sum of the value of the individual acts can also block Nebel’s argument. For a discussion of this
possibility in the context of limited aggregation and risk, see Tadros (2019).
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certain if Ax were chosen. However, my argument provides a justification for rejecting
the inductive step of Nebel's inductive argument. Next, I will argue that one should reject
Ex Ante Pareto principles such as Weak Pareto for Equal Risk if one discounts very small

probabilities down to zero.

4 An argument against Ex Ante Pareto from discounting
small probabilities

Contrary to Ex Ante Pareto, a prospect can be impersonally better, even if it is worse for ev-
eryone. This happens when the probability of an individual receiving some good (or harm)
is discounted down to zero, but—collectively—the probability that at least one person re-
ceives that good (or harm) is large enough to be taken into account. 2 is better than A
for Sally, but it would be impersonally worse if the choice of 2 over .4 was repeated a great
number of times. Also, Z is better than Ax for all Bob, Cat and Dan, but Ax is imperson-
ally better than Z. In both cases, the probability of obtaining a very good life is rationally
negligible for the individual, but the probability of someone obtaining such a life is non-
negligible.

Accepting Ex Ante Pareto and engaging in Probability Discounting gets one in trouble.

Consider the following case:

Celebratory Gunfire: Someone shoots into the air in an area full of people
during a celebration, which causes people to feel excitement for a few seconds.
The probability of any particular individual being hit by the bullet when it falls

is negligibly small, but there is a high probability that someone is hit by it.

In this case, the prospect of shooting into the air is ex ante better than not shooting for
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everyone; each individual feels excitement for a few seconds, and the probability of any
particular individual being hit by the bullet is rationally negligible. However, the goodness
of everyone feeling excitement is not enough to outweigh the badness of the likely injury.
Consequently, shooting into the air is ex ante impersonally worse than not shooting—which
contradicts Ex Ante Pareto. If one accepts Probability Discounting, one should also hold
that impersonally better prospects are possible, or one would permit the infliction of arbi-
trarily severe harms for little or no benefits.*

I have argued that sometimes we should not choose prospects that are better for ev-
eryone. However, it also seems that sometimes it is permissible to only care about what
is good for particular individuals instead of what would be impersonally best. This seems
appropriate when one attempts to benefit one’s family, friends or oneself. So, it would be
permissible for Sally’s parents to choose £ over A, even if a great number of parents faced
the same choice, because they are concerned with the welfare of their future child instead
of attempting to make the world better overall. This discrepancy between what is ex ante
good for individuals and what is impersonally ex ante good is a price to pay for Probability

Discounting.

5 Conclusion

I have argued that one can solve the Intrapersonal Addition Paradox if one discounts very
small probabilities down to zero. The Repugnant Conclusion does not follow from its in-
trapersonal analogue because we should reject one of the premises of the argument, namely,

Weak Pareto for Equal Risk. First, this principle is not supported by the inductive argument

*Pareto principles have also been challenged before. See for example Sen (1970), Mongin (1995) and
Temkin (2000).
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if one engages in Probability Discounting. This is because the inductive step is unjustified
due to the cumulative nature of probabilities. Secondly, this principle licenses the infliction
of arbitrarily severe harms for little or no benefits if combined with Probability Discount-
ing. This happens when the probability of harming each individual is small, but there is a
high probability that someone is harmed.

Furthermore, we have independent reasons for engaging in Probability Discounting
because it enables one to get intuitively right responses in decision-theoretic problems that
involve very small probabilities of huge payofts. To conclude, in order to avoid ending
up like the expected utility maximizers in these situations, we must discount very small
probabilities down to zero. But then, we must give up Ex Ante Pareto. And then, we can
solve the Intrapersonal Addition Paradox. This argument has implications for other ethical
debates as well, as this solution is somewhat similar to the solution posed to the problem
of aggregation and risk.’! This chapter adds to the idea that this solution has a principled
foundation in a more general claim in decision theory: very small probabilities have no

prudential or moral significance.>?
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CHAPTER 4

How to Discount Small Probabilities*

ABSTRACT: Maximizing expected value leads to counterintuitive choices in
cases that involve tiny probabilities of huge payoffs. In response to such cases,
some have argued that we ought to discount very small probabilities down
to zero. In this chapter, I discuss how exactly this view can be formulated.
I begin by showing that less plausible versions of discounting small proba-
bilities violate dominance. Then, I show that more plausible formulations of
this view avoid these dominance violations, but instead, they violate the ax-
iom of Independence—and in a particularly counterintuitive way. As a result
of this violation, those who discount small probabilities can be exploited by
amoney pump. Lastly, I discuss one possible way of avoiding exploitation by

this money pump.

Orthodox decision theory claims that a rational agent always maximizes expected
utility. However, this seems to imply counterintuitive choices in cases that involve

very small probabilities of huge payofts. In these cases, an option can be great in

*I wish to thank Tomi Francis, Andreas Mogensen, Teruji Thomas and the audience of the

Global Priorities Institute seminar for valuable feedback and discussions.
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expectation, even if the probability of obtaining a valuable outcome is tiny, as long
as this valuable outcome is great enough. One example of such a case is Pascal’s

Mugging:!

Pascal’s Mugging: A stranger approaches Pascal and claims to be
an Operator from the Seventh Dimension. He promises to perform
magic that will give Pascal an extra thousand quadrillion happy days
in the Seventh Dimension if he pays the mugger ten livres—money
that the mugger will use for helping very many orphans in the Seventh

Dimension.

Pascal thinks that the probability of the mugger telling the truth is very low. How-
ever, the potential payoft is so high that Pascal is forced to conclude that the ex-
pected utility of paying the mugger is positive. Furthermore, if Pascal gives a non-
zero probability to the proposition that the mugger can reward him with any finite
amount of utility, then the mugger can always increase the payoff until the offer
has positive expected utility.> Consequently, maximizing expected utility (with un-
bounded utilities) requires paying the mugger—which seems counterintuitive.?
Another case that involves tiny probabilities of huge payoffs is the St. Peters-

burg game, a version of which was originally proposed by Nicolaus Bernoulli.* This

'Bostrom (2009). This case is based on informal discussions by various people, including
Eliezer Yudkowsky (2007b).

ZContrary to this, see Hanson (2007), Yudkowsky (20074) and Baumann (2009).

3This may not hold if utilities are bounded as standard axiomatizations of expected utility max-
imization (such as the von Neumann-Morgenstern utility theorem) require. See Kreps (1988, p. 63).

“The game was simplified by Gabriel Cramer in 1728 and published by Daniel Bernoulli in
1738. See Pulskamp (n.d.) and Bernoulli (1954).

138



game is played by flipping a fair coin until it lands on heads. The prize of this game
is $2™, where n is the number of coin flips. This game has infinite expected mone-
tary value, so agents who maximize expected monetary value would pay any finite
amount to play the game. However, this seems counterintuitive.” Furthermore, if
this game’s (monetary) value is infinite, one would value it higher than any of its
possible finite payoffs, which seems irrational.®

In response to cases like this, some have argued that we ought to discount very
small probabilities down to zero—let’s call this Probability Discounting. Nicolaus
Bernoulli first proposed this idea in response to the St. Petersburg game. He writes:
“[T]he cases which have a very small probability must be neglected and counted
for nulls, although they can give a very great expectation. [...] This is a remark
which merits to be well examined”” Recently, Smith (2014) and Monton (2019)
have also defended the idea of Probability Discounting. Monton (2019) argues that
one ought to discount very small probabilities down to zero, while Smith (2014)

argues that it is rationally permissible—but not required—to do so.®> However, we

>Pulskamp (n.d., p. 6). Daniel Bernoulli (cousin of Nicolaus Bernoulli) argues that, due to the
diminishing marginal utility of money, one should not pay any finite sum to play the St. Petersburg
game. See Bernoulli (1954). However, one can change the game slightly to bypass this objection by
changing the prize from money to something with no diminishing marginal utility, such as perhaps
days of life. See Monton (2019, p. 2). Relatedly, Menger (1967, pp. 217-218) shows that if utilities are
unbounded, one can always create a Super St-Petersburg game, in which the payoffs grow sufficiently
fast so that the expected utility of the game is infinite. See also Samuelson (1977, §2).

®Huemer (2016, pp. 34-35) and Russell and Isaacs (2021).

"Pulskamp (n.d., p. 2). Other proponents of Probability Discounting include, for example,
Buffon and Condorcet. See Hey et al. (2010) and Monton (2019, pp. 16-17).

8Smith argues that discounting small probabilities down to zero is a way of getting a unique
expected value for the Pasadena game. See Nover and Héjek (2004). See Hajek (2014) and Isaacs
(2016) for criticism of discounting small probabilities. Also, see Beckstead (2013, ch. 6), Beckstead
and Thomas (2020), Goodsell (2021), Russell and Isaacs (2021) and Russell (2021) for discussions
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do not yet have a well-specified and plausible theory that tells us how to discount
small probabilities. As Monton writes: “I don’t have a perfectly rational, reasonable
decision theory to hand you just yet (sorry).”

This chapter discusses how Probability Discounting can be formulated and what
the most plausible version of it might look like. §1 discusses a simple version of
Probability Discounting on which one should conditionalize on outcomes associ-
ated with tiny probabilities not occurring. I show that this view faces a problem
with individuating outcomes, and it also violates Statewise Dominance. §2 dis-
cusses a version of Probability Discounting that considers very-small-probability
outcomes as tiebreakers when prospects would otherwise be equally good. I show
that this view also violates Statewise Dominance. §3 discusses a version of Prob-
ability Discounting on which one should conditionalize on very-small-probability
states not occurring. I discuss three ways of specifying this view. I show that one
violates Stochastic Dominance and Acyclicity within choice sets, another violates
Pairwise Acyclicity, Contraction and Expansion Consistency and Stochastic Dom-
inance, and the last violates Statewise Dominance. $§4 discusses more plausible
versions of Probability Discounting that avoid the earlier violations of dominance

and Acyclicity. §5 shows that these views violate the axiom of Independence—and

of related issues, and see Wilkinson (2022) for a defense of Probability Fanaticism:

Probability Fanaticism: For any probability p > 0 and any finite utility u, there
is some large enough utility U such that probability p of U (and otherwise nothing)
is better than certainty of u.

In this context, ‘otherwise nothing’ means retaining the status quo or baseline outcome.
“Monton (2019, p. 15).
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in a particularly counterintuitive way. As a result of this violation, those who dis-
count small probabilities are vulnerable to exploitation by a money pump for Inde-
pendence.!® Lastly, §6 discusses one possible way of avoiding exploitation by this
money pump. I conclude that Probability Discounting faces significant problems

that undermine its plausibility as a theory of instrumental rationality.

1 Naive Discounting

This section discusses a version of Probability Discounting on which one should
conditionalize on outcomes associated with tiny probabilities not occurring. How-
ever, I show that this view faces the Outcome Individuation Problem, and it also vio-
lates Statewise Dominance. Therefore, it is implausible as a theory of instrumental
rationality.

According to Probability Discounting, an agent is rationally required or per-
mitted to discount very small probabilities down to zero. On this view, there is
some discounting threshold ¢ such that probabilities below this threshold are dis-
counted down to zero, but probabilities at least as great as this threshold are not

discounted.!!"1? But when are probabilities small enough to be discounted? Or, as

10Tsaacs (2016) also presents a problem for Probability Discounting in a dynamic context, to
which Smith (2016) and Monton (2019) respond by arguing that relevantly similar choices ought
to be evaluated collectively. This response is not available in the Independence Money Pump I will
discuss later.

1 Alternatively, this threshold probability ¢ and probabilities below it are discounted, while the
probabilities above ¢ are not discounted. Note that this threshold might also be vague.

12Smith (2014) holds that the threshold might not apply to simple prospects, that is, prospects
that assign a non-zero probability to only finitely many outcomes. Also, Smith does not argue for
one universal threshold applicable in all situations. Instead, he maintains that this threshold may
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Buffon writes: “[O]ne can feel that it is a certain number of probabilities that equals
the moral certainty, but what number is it?”!* Some possible discounting thresh-
olds have been suggested. For Buffon and Condorcet, the discounting thresholds
were 1/10,000 and 1/144,768 (respectively), while for Monton, this threshold is ap-
proximately 1 in 2 quadrillion.!* As Monton argues, the discounting threshold is
plausibly subjective. There is no objective answer to Buffon’s question. Instead, it
is up to each individual where the discounting threshold is."

So, on this view, one should discount small probabilities—but small proba-
bilities of what? This chapter discusses versions of Probability Discounting that
ignore very-small-probability outcomes or states.!® 1 will begin with the former
views. There are many ways of ignoring outcomes associated with small proba-
bilities. One way to ignore the very-small-probability outcomes of some prospect

P, would be to treat P, as interchangeable with a prospect 5, which really does

be different in different situations.
BHey et al. (2010, p. 256).

"Buffon’s discounting threshold was the probability of a 56-year-old man dying in 24 hours—an
outcome reasonable people typically ignore. See Monton (2019, pp. 8-9). Condorcet’s discounting
threshold was the difference between the probability that a 47-year-old man would die in one day
and the probability that a 37-year-old man would. See Monton (2019, pp. 16-17). Monton’s dis-
counting threshold is between 1/2°9 and 1/251, as he treats the probability of getting tails at least
50 times in a row (with a fair coin) as rationally negligible. Monton (2019, p. 17).

>The subjectivity of the discounting threshold may be reasonable for individuals’ rational pref-
erences. However, it seems less so in the context of ethics when we are asking which prospects are
better or worse.

16Whether one ignores very-small-probability outcomes or states makes a difference in some
cases; a very-small-probability state might result in some outcome that overall has a non-negligible
probability (when one also considers the other states). If one ignores very-small-probability states,
one would discount down to zero (or at least decrease) the probability of this outcome. In contrast,
if one ignores very-small-probability outcomes, one would not discount down to zero nor decrease
the probability of this outcome.
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assign probability zero to these outcomes.!” However, 7, cannot assign the same
probabilities as /P, to the remaining outcomes. Otherwise, the sum of all the prob-
abilities assigned to outcomes of 7, would be less than one.'® Instead, the proba-
bilities assigned by P, can be obtained from those assigned by 7, by conditional-
izing on the supposition that some outcome of non-negligible probability occurs,
where ‘non-negligible’ means a probability that is at least as great as the discounting
threshold."”

Let X  Y'mean that X is at least as preferred as Y. Also, let EU(X),,; denote
the expected utility of prospect X when tiny probabilities have been discounted
down to zero (read as ‘the probability-discounted expected utility of X, where ‘pd’
stands for ‘probability-discounted’). A prospect is taken to be a situation that may
result in different outcomes with different probabilities. Then, one of the simplest

versions of Probability Discounting—Ilet’s call it Naive Discounting—states:

Naive Discounting: For all prospects X and Y, X = Yif and only
if FU(X),q > EU(Y),q where EU(X),, and EU(Y),,; are ob-
tained by conditionalizing on the supposition that some outcome of

non-negligible probability occurs.?

On Naive Discounting, one should conditionalize on very-small-probability

outcomes not occurring—but what counts as an ‘outcome’? In particular, Naive

17Smith (2014, p. 478).
18Smith (2014, p. 478).
YSmith (2014, p. 478).

**Note that EU (X)), 4 and EU(Y),,, are obtained by conditionalizing, potentially, on differ-
ent events not occurring.
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Discounting faces the following problem:?!

Outcome Individuation Problem: If we individuate outcomes with
too much detail, all outcomes have negligible probabilities. Is there a

privileged way of individuating outcomes that avoids this?

The most obvious non-arbitrary way of individuating outcomes is by their utili-

ties:22

Individuation by Preference: Outcomes should be distinguished as

different if and only if one has a preference between them.

Following this principle, each final utility level that a prospect might result in is
considered a distinct outcome, and the possibilities of these outcomes are ignored
if their associated probabilities are below the discounting threshold. For example,
this view recommends against paying the mugger in Pascal’s Mugging because the
probability of obtaining an outcome as good as a thousand quadrillion happy days
is very unlikely.

However, individuating outcomes by their utilities might result in ignoring all

possible outcomes of some prospect if all its final utility levels are very unlikely.

?1See also Beckstead and Thomas (2020, p. 13).

22If an agent is indifferent between winning $1 and eating an apple, on this view these would
be considered the same outcome. Suppose the total probability of winning $1 and eating an apple
is above the discounting threshold. In that case, these possibilities are not ignored, even if both
winning $1 and eating an apple have negligible probabilities. Contrast Individuation by Preference
with a similar principle presented by Broome (1991, p. 103):

Principle of Individuation by Justifiers: Outcomes should be distinguished as
different if and only if they differ in a way that makes it rational to have a preference
between them.
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In response to such cases, agents might lower their discounting thresholds until at
least some outcomes have non-negligible probabilities. However, in cases where all
outcomes have a zero probability, it is not possible to do so (except, of course, by
not discounting at all).”® Imagine, for example, an ideally shaped dart thrown on
a dartboard, where each point results in a different utility. The probability that the
dart hits a particular point may be zero. But one should not ignore every possible
outcome of throwing the dart. Nevertheless, one might argue that we need not
worry about cases where all outcomes have a zero probability because they are rare
in practice. In all (or near all) cases we care about, some outcomes have non-zero
probabilities.

Some might be satisfied with the above solution to the Outcome Individuation
Problem. However, besides this problem, Naive Discounting also violates domi-
nance. Let X > Y mean that X is strictly preferred (or simply ‘preferred’) to Y.

Then, Naive Discounting violates the following dominance principle:**

Statewise Dominance: If the outcome of prospect X is at least as
preferred as the outcome of prospect Y'in all states, then X = Y. Fur-
thermore, if in addition the outcome of X is strictly preferred to the

outcome of Yin some possible state, then X > Y.

Statewise Dominance is very plausible.””> If some prospect is sure to turn out at

Z3Beckstead and Thomas (2020, pp. 12-13).
24Gavage (1951, p. 58) and Luce and Raiffa (1957, p. 287).

ZRussell (2021, p. 13) writes on (strict) Statewise Dominance: “What if Statewise Dominance
fails? In that case, ’'m not sure what we’re doing when we compare how good prospects are. [...]
[W]hat we ultimately care about is how well things turn out; choosing better prospects is supposed
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least as well as another prospect, but it might turn out better, then that prospect
should be better.
To see why Naive Discounting violates Statewise Dominance, consider the fol-

lowing prospects (see table 1):%

Naive Statewise Dominance Violation:
Prospect A Gives $1,000,000 in state 1 and nothing in state 2.

Prospect B Gives nothing in both states.

Suppose the probability of state 1 is below the discounting threshold. After con-
ditionalizing on the supposition that some outcome of non-negligible probability
occurs, A is substituted by B. One would then be indifferent between A and B,
even though the outcomes of A and B are equally good in state 2, but the out-
come of A is better than the outcome of B in state 1. Therefore, Naive Discounting
violates Statewise Dominance.

TABLE 1
A VIOLATION OF STATEWISE DOMINANCE

State 1 State 2

p < threshold 1—p
A $1,000,000 $0
B $0 $0

to guide us toward achieving better outcomes. In light of this, if dominance reasoning is wrong,
then I don't want to be right. If A is sure to turn out better than B, then this tells us precisely the
thing that betterness-of-prospects is supposed to be a guide to”

2Monton (2019, pp. 20-21) discusses a similar dominance violation. He proposes that Proba-
bility Discounting be supplemented with dominance. On discounting small probabilities and domi-
nance violations, also see Isaacs (2016), Smith (2016), Lundgren and Stefansson (2020, pp. 912-914)
and Beckstead and Thomas (2020, §2.3).
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To summarize, Naive Discounting states that one should conditionalize on not
obtaining very-small-probability outcomes. This view faces the Outcome Individ-
uation Problem, which can be solved by individuating outcomes by their utilities
(except in cases where all outcomes have a zero probability). However, Naive Dis-
counting also faces another problem: It violates Statewise Dominance. This under-

mines its plausibility as a theory of instrumental rationality.?”

2 Lexical Discounting

This section discusses a version of Probability Discounting that treats very-small-
probability outcomes as tiebreakers when prospects would otherwise be equally
good. This view avoids the previous violation of Statewise Dominance. However,
I show that it violates Statewise Dominance in another case.

There is a straightforward solution to the previous case. Probability Discount-
ing can avoid the earlier violation of Statewise Dominance if outcomes whose prob-
abilities are below the discounting threshold are treated as tiebreakers. Then, A is
better than B because A and B have equal probability-discounted expected utility
but, in addition, A gives a negligible probability of a positive outcome (while B

does not). More generally, in tied cases, prospects can be compared by their ex-

%7 As shown in Chapter 2 of this thesis, Expected Utility Theory also violates Statewise Domi-
nance, on pain of violating Continuity. Monton (2019, §7) argues that violations of Statewise Domi-
nance should not count against Probability Discounting, given that Expected Utility Theory violates
Statewise Dominance too. Later in §4, I discuss versions of Probability Discounting that do not vi-
olate Statewise Dominance.
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pected utilities without any discounting (like Expected Utility Theory would do).
On this proposal, prospects are first ranked by their probability-discounted ex-

pected utilities. Then, in cases of ties, these prospects are ranked by their expected

utilities without discounting small probabilities. Formally this view—Ilet’s call it

Lexical Discounting—states the following:

Lexical Discounting: For all prospects X and Y, X = Yifand only
if

« BU(X),q > EU(Y),, or

« EU(X),q =FEU(Y),qyand EU(X) > EU(Y),

where EU(X),,; and EU(Y),, are obtained by conditionalizing on
the supposition that some outcome of non-negligible probability oc-

curs.?®

It is slightly misleading to say that Lexical Discounting is a form of discounting
small probabilities down to zero because small probabilities and their associated
utilities are considered in cases of ties. The outcomes whose probabilities are (at
and) above the discounting threshold just take lexical priority over the very-small-

probability outcomes.*

%% As before, note that EU(X),,4 and EU(Y'),, 4 are obtained by conditionalizing, potentially,
on different events not occurring.

#It might be argued that because some small probabilities are much smaller than others, one
should have multiple discounting thresholds that form probability ranges, where higher probability
ranges take lexical priority over the lower ones. Beckstead and Thomas (2020, p. 24 n. 19) point out
that Probability Discounting faces some of the same problems as Probability Fanaticism if it uses
very-small-probability outcomes as tiebreakers. Having multiple discounting thresholds may help
probability discounters avoid these problems. For brevity, I will only discuss views on which there
is just one discounting threshold.
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However, Lexical Discounting also violates Statewise Dominance. To see how

this violation happens, consider the following case (table 2):

Lexical Statewise Dominance Violation:

Prospect A Gives $10 in states 1 and 2, $100 in state 3, and nothing

in state 4.

Prospect B Gives $10 in state 1, $100 in states 2 and 3, and nothing

in state 4.

The only difference between these prospects is that A gives $10 in state 2, while
B gives $100 in that same state. The probability of states 1 and 4 is 0.49, and the
probability of states 2 and 3 is 0.01. For simplicity, let the discounting threshold be
(implausibly) 0.03. Then, all probabilities below 0.03 should be discounted down
to zero, while probabilities at least as great as 0.03 should not be discounted down

to zero. Let’s also assume that the utility of money equals the monetary amount.

TABLE 2
A VIOLATION OF STATEWISE DOMINANCE

State 1 State 2 State 3 State 4

P 0.49 0.01 0.01 0.49
A $10 $10 $100 $0
B $10 $100 $100 $0

In this case, A gives a 0.5 probability of $10 and a 0.01 probability of $100 (and
otherwise nothing). So, A’s probability-discounted expected utility is EU(A),,4 ~

5.05 after conditionalizing on not obtaining $100 (as its associated probability is
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below the discounting threshold).*® B in turn gives a 0.49 probability of $10 and
a 0.02 probability of $100 (and otherwise nothing). B’s probability-discounted ex-
pected utility is EU(B),; = 5 after conditionalizing on not obtaining $100 with
it.’! Given that the former is greater than the latter, A is better than B according to
Lexical Discounting. However, as mentioned above, the only difference between A
and Bis that A gives $10 in state 2, while B gives $100 in that same state. Therefore,
Lexical Discounting—too—violates Statewise Dominance.

This violation of Statewise Dominance happens because when one condition-
alizes on not obtaining $100 with A (state 3), the probability of state 3 is divided
between states 1, 2 and 4. However, when one conditionalizes on not obtaining
$100 with B (states 2 and 3), the probability of states 2 and 3 is divided between
states 1 and 4. Therefore, the probability of obtaining nothing is greater with B
than with A after ignoring the possibility of obtaining $100.

To summarize, Lexical Discounting states that outcomes whose probabilities
are (at or) above the discounting threshold take lexical priority over very-small-
probability outcomes in determining prospects’ betterness ranking—very-small-
probability outcomes are only treated as tiebreakers. However, like Naive Dis-
counting, Lexical Discounting also violates Statewise Dominance. This makes it

a less plausible candidate for a theory of instrumental rationality.

300.5/(1 —0.01) - 10 ~ 5.05.
310.49/(1 — 0.02) - 10 = 5.
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3 State Discounting

This section discusses a version of Probability Discounting on which one should
conditionalize on very-small-probability states not occurring. Three versions of
this view are presented. I show that one violates Stochastic Dominance and Acyclic-
ity within choice sets, another violates Pairwise Acyclicity, Contraction and Expan-
sion Consistency and Stochastic Dominance, and the last one violates Statewise

Dominance.

3.1 Pairwise and Set-Dependent State Discounting

Again, there is a straightforward solution to the previous violation of Statewise
Dominance. Earlier it was assumed that one should ignore (except in cases of ties)
the possibility of obtaining outcomes associated with tiny probabilities. However,
one might instead ignore very-small-probability states—call this view State Dis-

counting.>* One can also make a lexical version of this view:
State Discounting For all prospects X and Y, X = Yif and only if
« BEU(X),q > EU(Y),q0r
« BU(X),q = FEU(Y),qand EU(X) > EU(Y),

where EU(X),,; and EU(Y'),, are obtained by conditionalizing on

the supposition that no state of negligible probability occurs.

32This view naturally captures the idea that one should ignore very small changes in probabilities
instead of very small (absolute) probabilities. Thus, it allows one to ignore the possibility of making
a difference to some outcome if the probability of doing so is negligible. See §4 in Chapter 6 of this
thesis.
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State Discounting recommends against paying the mugger in Pascal’s Mugging
because the state in which the mugger delivers a thousand quadrillion happy days
is very unlikely to occur. In the previous violation of Statewise Dominance, State
Discounting tells one to ignore states 2 and 3 as their associated probabilities are
below the discounting threshold. Consequently, A and B have equal probability-
discounted expected utility (as they give the same outcomes in states 1 and 4).
However, B has greater expected utility without discounting, so it is better than A
(assuming a lexical version of State Discounting). Thus, State Discounting avoids
the previous violation of Statewise Dominance.*?

However, notice that State Discounting faces an analogous problem to the Out-

come Individuation Problem, namely, the

State Individuation Problem: If one individuates states with too
much detail, all states have negligible probabilities. Is there a privi-

leged way of individuating states that avoids this?

As before, a possible solution is to individuate states by the utilities of their out-
comes.>*

There are different views about how states should be partitioned. On another
version of State Discounting, prospects are always compared two at a time, and the

possible states of the world are partitioned for every pairwise comparison sepa-

33However, as I will show later, one version of State Discounting violates Statewise Dominance
in this case.

3% As before, one problem with this is that, in some cases, all states might have probabilities
below the discounting threshold. One could lower the threshold in such cases. However, this will
not solve the problem in cases where all states have a zero probability.
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rately. Alternatively, one could compare all available options at once and partition
the states for every choice set separately. Let’s call these views Pairwise State Dis-
counting and Set-Dependent State Discounting, respectively (the difference between

these views is illustrated with an example later).

Pairwise State Discounting: States are partitioned by comparing

two prospects at a time.

Set-Dependent State Discounting: States are partitioned by com-

paring all available prospects at once.

Although these views avoid the earlier violations of Statewise Dominance, they

violate the following principle instead:

Acyclicity: If X; > X, > -+ > X,, then it is not the case that

X, = Xj.
To see why these views violate Acyclicity, consider the following case:

Acyclicity Violation: A random number generator returns a num-

ber between 1 and 100.

Prospect A Gives $1000 with numbers 1 and 2 (probability 0.02);

otherwise, it gives nothing.
Prospect B Certainly gives $10 no matter what number comes up.
Prospect C' Gives $1000 with number 1 (probability 0.01) and other-

wise it gives $1.
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Let the discounting threshold be 0.02. First, compare A and B. Individuating states
by the utilities of their outcomes results in two states as shown in table 3. A is bet-
ter than B because neither state has a non-negligible probability, and A’s expected
utility is greater than that of B.>> Next, compare B and C. In this case, individu-
ating states by the utilities of their outcomes results in states shown in table 4. As
the probability of state 1* is below the discounting threshold, one should ignore the
possibility of state 1* occurring. Once one does that, B is better than C, as it gives

a better outcome in state 2* ($10 vs. $1).

TABLE 3 TABLE 4
A 1S BETTER THAN B B 18 BETTER THAN C
State 1 State 2 State 1* State 2%
Output 1or2 (p=0.02) 3to 100 (p=0.98) Output 1 (p=0.01) 2 to 100 (p=0.99)
A $1000 $0 B $10 $10
B $10 $10 C $1000 $1

Now we have that A is better than B, which is better than C. It follows by
Acyclicity that C'is not better than A. However, when we compare A and C pair-
wise, we notice that C is better than A. In this case, individuating states by the
utilities of their outcomes results in states shown in table 5. As states 1** and 2**
have probabilities below the discounting threshold, the agent should ignore the
possibilities of these states. Moreover, when the agent does that, C'is better than A
because it gives a better outcome in state 3**. So, we have a violation of Acyclicity:

A is better than B, which is better than C, which is better than A.

BEU(A),q = 0.02-1000 = 20 and EU(B),,4 = 10.
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TABLE 5
C 1S BETTER THAN A

State 1**  State 2** State 3**
Output 1 (p=0.01) 2 (p=0.01) 3 to 100 (p=0.98)

A $1000 $1000 $0
C $1000 $1 $1

Let’s now go back to Pairwise and Baseline State Discounting. If we partition
states for each pair of options in a way that depends on the particular two options
being compared (in line with Pairwise State Discounting), then State Discounting
violates Acyclicity within choice sets. Consequently, it is not clear what one ought
to choose when all A, B and C'are available, as there is no most-preferred alterna-
tive.’® However, if we partition states in a way that depends on the overall choice
set (in line with Set-Dependent State Discounting), then there is no violation of
Acyclicity within choice sets (see table 6). In this case, states 1*** and 2*** have
probabilities below the discounting threshold, so one should ignore the possibili-
ties of these states. And when one does that, B is the best prospect as it gives the
best outcome in state 3***, and C'is the second-best prospect as it gives a better
outcome than A in that state.

However, Set-Dependent State Discounting violates Acyclicity across choice
sets (as shown in tables 3, 4 and 5). In particular, it was shown that Set-Dependent
State Discounting violates Pairwise Acyclicity, that is, it violates Acyclicity when we

compare two options at a time (when each choice set only includes two options).

36Fishburn (1991, p. 116).
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TABLE 6

NO VIOLATION OF ACYCLICITY

State 1"t State 2+** State 3
Output 1 (p=0.01) 2 (p=0.01) 3to 100 (p=0.98)

A $1000 $1000 $0
B $10 $10 $10
C $1000 $1 $1

It is odd that adding or removing options can influence which events one ig-
nores. For example, when comparing A and B, Set-Dependent State Discounting
does not ignore the possibility of the random number generator outputting number
1 or 2. However, when C'is also available, Set-Dependent State Discounting ignores
these possibilities. Consequently, the value of A decreases significantly when C'is
also available, as one then ignores the possibility of obtaining $1000 with A.

This case shows that Set-Dependent State Discounting violates the following

principles that many find plausible:*’

Contraction Consistency: For all prospects X and Y if it is per-
missible to choose X from the set { X, ..., Y}, then it is permissible to

choose X from any subset of the set {X, ..., Y}.

7Sen (1977, pp. 63-66). More generally, Contraction Consistency implies Acyclicity. Sup-
pose that one violates Acyclicity. Then, there is a sequence of prospects such that X; > X, >
-+ > X, > X;. Suppose that some prospect X is chosen from the choice set that includes all
these prospects. Next, consider the choice set that includes only X, and X, (if X, = X, then
this choice set includes X; and X,,). Given that X, _; > X, one would now choose X, _; (or
X, if X; = X). This is a violation of Contraction Consistency. Thus, if a view does not violate
Contraction Consistency, then it does not violate Acyclicity. See Sen (1977, p. 67).
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Strong Expansion Consistency: For all prospects X, Yand Z, if it
is permissible to choose X from the set {X, ..., Y}, then if it is per-
missible to choose Y from the set {X, ..., Y, ..., Z}, it is permissible

to choose X from theset {X,...,Y, ..., Z}.

Set-Dependent State Discounting violates Contraction Consistency as it is permis-
sible (indeed rationally required) to choose B when all A, B and C are options.
However, when only A and B are options, it is no longer permissible to choose B
(because then one is rationally required to choose A as one no longer ignores the
possibility of obtaining $1000 with A). On the other hand, Set-Dependent State
Discounting violates Strong Expansion Consistency because it is permissible (in-
deed rationally required) to choose A when only A and B are options. But when
A, Band C are options, it is permissible to choose B but not permissible to choose
A.

Next, let X = {z{, py;...; x,,, D, } stand for prospect X that gives non-zero
probabilities p;, py, ..., p,, of outcomes x1, x5, ..., x,,. Then, both versions of State

Discounting violate the following principle:*

Stochastic Dominance: Prospect X = {xy, py;...; Z,,, P, } is pre-

3Buchak (2013, p. 42). More precisely, the definition given here is for first-order stochastic dom-
inance, an idea that was introduced to statistics by Mann and Whitney (1947) and Lehmann (1955),
and to economics by Quirk and Saposnik (1962). The name ‘first-degree stochastic dominance’ is
due to Hadar and Russell (1969, p. 27).
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ferred to prospect Y = {yy, q1;...5 Y,, 4, } if, for all outcomes o,

DO D

{i | z;z0} VAR

and for some outcome u,

X om> D g

{i |z zu} {71 yyzu}

A violation of Stochastic Dominance happens if, for all outcomes, some prospect
X gives an at least as high probability of an at least as great outcome as some other
prospect Y does, and for some outcome, X gives a greater probability of an at least
as great outcome as Y does—yet Y'is judged better than or equally as good as X.
To see why both versions of State Discounting violate Stochastic Dominance,

consider the following case:

Two Coins:

Prospect A Gives $10 if a coin lands on heads (probability 0.5), noth-
ing if it lands on tails (probability 0.49), and $100 if it lands on the edge
(probability 0.01).

Prospect B Gives $10 if another coin lands on heads (probability
0.49), nothing if it lands on tails (probability 0.49), and $100 if it lands

on the edge (probability 0.02).

Let the discounting threshold be 0.03. These prospects give the same probabilities

158



of the same outcomes as the prospects in Lexical Statewise Dominance Violation
(table 2), but instead of four states, we now have nine different states due to having
two coins. Let ‘H’ stand for ‘heads, “T” for ‘tails’ and ‘E’ for ‘edge’. Also, let (X, Y)’
stand for the first coin landing on X’ and the second one on ‘Y. All states in which
either coin lands on the edge have probabilities below the discounting threshold
(given that the probabilities of either coin landing on the edge are alone already
below the discounting threshold). Only four states have probabilities above the

discounting threshold: (H, H), (H, T), (T, H) and (T, T) (see table 7).

TABLE 7
A VIOLATION OF STOCHASTIC DOMINANCE

State 1 State 2 State 3 State 4

H,H H T T,H TT
p* 0.253 0.253 0.247 0.247
A $10 $10 $0 $0
B $10 $0 $10 $0

p*=probability conditional on one of states 1, 2, 3 or 4 occurring.

After conditionalizing on one of these four states occurring, the probability-
discounted expected utility of A is greater than that of B: Now the only difference
between these prospects is that A gives $10 in state 2 (and nothing in state 3), while
B gives $10 in state 3 (and nothing in state 2), and state 2 has a greater probabil-
ity than state 3.* Thus, A is better than B according to both versions of State

Discounting. However, this is a violation of Stochastic Dominance. Before dis-

3 A’s probability-discounted expected utility is EU (A)gy ~ 5.05. B’s probability-discounted
expected utility, in turn, is EU(B)yg = 5.
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IBQQZEBZT )PXFWFS JUEPFT OPU SFDPNNFOEBHBJOTU QE
JTBOPO OFHMJHIJCMFQSPCBCIMJUZPGPCUBJOJOHBO PVU

BUJT UIFGPMMPXJOH GPSNVMB GPS DBMDVMBUJOH UIF QSPCBCJM
QPTJUJWF PVUDPWNFT PREVMISFEBMNOFFOWUP UIF GP SINVNIBULW F © WU BVFFNOFM B U F S
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XIFSE JTUIFHSFBUFTUQPTJUJWF VUIJMJUZ UIBU IBT B*QPO OFHMJHJCM
JTUIFHSFBUFTU QPTJUJWF VYJMRFPHBQRB WFINWIAVX UUJIFQ BFSTFQFOABUFE T JN



UIPVTBOE RVBESJMMJPOIBQQZEBZTGPSTPNFSFBTPO VOSF
AVQQPTF UIBU TPNBQ®PTPGEOMF PVUDPNFT XIPTF WBMVF
NBMMZ EJTUSJCVUFE XJUIBNFBOPG[FSP XIFOUIFPVUDPNI
CFUUFSOFTT "CTPMVUJTU 4UPDIBTUJD %JTDPVOUJOH UFM
JUJWF BOE UIF MPXFTU OFHBUTWF VRMMUB K MFWE R T\VPGT U JL
UIFWBMVFTPGUIFPVUDPNFTJOUIFHSFZBSFEBT TEFFUIF HS
PSBOE$ SFTQFDUJWFMZ GPS QPTJUJWF BBBPBFHBUJWF PVU
BSFUIFCFTUQPTJUJWF BOE UIF XPSTU OFHBUJWF VUJMJUZ
DVNVMBUJWE Q SPTBCENQMFFRVYEPBOFHMJHIJCMF QSPCBC
P& &UJMJUZ FO XIFODBMDVMBUJOHUIFQSPCBCJMJUZ E
PG $ ST TVCTUJWUREIXJUIUIF DPOUSIBOOVMEI PG PG B
VUIMJIUZ URUIF QSPCBCJIMJIUZ EJTDRSOUFE FYQFDUFE VUJI

1?7</./696A62@ <3 1.F<33@ <3

-~ 1SPCBCJMJ

FHBUIWF J/FVUSBM $ 1PTJUJWF
1PTTIJCMF 1BZP T

'PS FYBNQMF BO BHFOU XIP UIJOLT UIFSFJT B OPO OFHMJHJCMF QS
XPVME OPU JHOPSF UIF QPTTJCIJMJUZ PG B HSFBU QBZP JO 1BTDBM T .V
BHFOU XPVME OPUEJTDPVOU TNBMM QSPCBCIJMJUJFTWFSZP FO JGFW
HPJOH UP )FBWFO NBLFTJUUIFDBTFUIBUUIFSFJT B OPO OFHMJHJCMF
MFBBMPVOU PG VUIMIUZGPS BMM QPTIJUIJWF WBMVFT PG

OOFJT OPUTINQMZ JHOPSJOH UIFQPTTIJCIMIJUJFT PG UIF PVUDPNFT
QSPCBCIJMIJUJFTDPOUSIJCVUFUPUIFDVNVMBUJWF QSPCBCIJMJUJFT PG |



FGPMMPXJOH @OED@ODRIOMZ SFTVMU JO QPTJUJWF PS OF
DPNFT SFTQFDUJWFMZ $POTFRVFOUMZ "CTPMVUJTU 4UPC
JHOPSHIJHIFTU QPTJUJWF VIUMRXEBEZWMEMWHBULDB/GE/VUIMIUZ MF
JTFRVIWBMFOUUP TVCTUJUVUIJOHUIF WBMMFHSFFZUIF CFTU
BSFBJOUIF MF JNB$BOEFWMFXNBNMYIFT PG UIF XPSTU OFHBUJW
PG UIFHSFZBSFBJOUIF SIHTSX NESHHOES BIPKXUXBCIFTU
QPTJUIJWF BOE UIF XPSTU OFBB8BJMWH QBDMIWA MEWMFIBTU PEBW
OPO OFHMEHJCMF DVNVMBUJWF QSPCBCJIJMJUJFT
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FHBUOWF IFVUSBM
IPTTJCMF 1BZP T

$BMMUIFWFSTIJPOTPG1SPCBCIMJUZ%JTDPVOUJOHUIBU
TPMVUJTU 4UPDIBAUBDIBIUDBVAHIDIPHFOUCOHMVUITU 4UPDIE
UulJb %JTDPVOUJOH UIFSFJT BOPUIFS XBZ PG VOEFSTUBOE



JTWIFXJTTINIJMBSUP #BTFMJOF4UBUF %JTDPVOUJOHCFD
UPBCBTFMJOF QSPTQFDU#B8TFENUONRI WUW D FBOBUDM %E TDPVOU
UIJTWJFX POFDBMDVMBUFT UIFBNPVOU CZ XIJDIUIF CBTFI
JTJODSFBTFEPSEFDSFBTFECZUIFEJ FSFOUQPTTJCMFPVL
PCUBJO UIFQSPCBCJMJUZ EJTDPVOUFE FYQFDUFE VUJMJU:
MPXFTU QPTTJCMF HBJO J F QPTJUJWF DIBOHF UP UIF CBT
BCJMJUZ PG HBJOJOH BU MFBTU UIBU NVDI /FYU POF BEET
MPXFTUHBJOBOEUIFOFYUMPXFTUHBJO XFJHIUFECZUIFQ
UIFIJHIFSBNPVOU FO POFBEETUIFEJ FSFODF CFUXFFO L
MPXFTU HBJO XFJHIUFE CZUIF QSPCBCJMJUZ PG HBJOJOH E
VOUJM UIF OFYU QSPCBCJMJUZ JT CFMPX UIF EJTDPVOUJOH
UIFSFTUPGUIFQPTTJCMFHBJOT XIPTFQSPCBCJMJUJFTBS
PME -PTTFT JF OFHBUJWFDIBOHFTUPUIFCBTFMJOF B¢
UIFJSFYQFDUBUJPO JT TVNNFE XJUIUIFFYQFDUBUJPO PG H
QSPTQFDU

60OMJLF UIF QSFWJPVT WFSTJPO PG 4UPDIBTUJD %JTDPVO
BHBJOTU QBZJOH UIF NVHHFS JO 1BTDBM T .VHHJOH FWFO .
QSPCBCJMJUZPGHBJOJOHBO FRVBMMZHSFBUQBZP GPSTP
HFS TP FS JTJTTPCFDBVTFPODFPOFIBTATVCUSBDUFE |

OOF DBOBMTP NBLF BWFSTJPO PG 4UPDIBTUJD %JTDPVOUJOH UIBU .
%JTDPVOUJOHJOUIBUJUDPNQBSFTQSPTQFDUT URBUSRKSTBRWBJIMBCMF (
4UPDIBTUJD %0 DPVIOWMJIBEOX POF DPOTJEFSTUIFVUJMJUZEJ FSFODF JOF
QSPTQFDUTBOE JHOPSFTUIF MBSHFTUEJ FSFODFT XIFOUIFDVNVMBUJ
FODFTBUMFBTUUIBUMBSHFIJTOFHMJHIJCMF "HBJO POFEPFTOPUFOL
UIFQSPCBCIJMJUJFTPGUIFTFEJ FSFODFTDPOUSJCVUFUPUIFDVNVMBL



UIFNVHHFS TP FS HBJOTBUMFBTUBTHSFBUBTBUIPVTBOE
BOFHMJHIJCMFDVNVMBUJWFQSPCBCJIJMJUZ

00 CPUI WFSTJPOT PG 4UPDIBTUJD %JTDPVOUJOH UIF Q¢
QFDUFEVUIJMJUZPGQPTIJUJWFPVUDPNFTJTDBMDVMBUFEB
BSFFJUIFSHBJOTJGPOFBDDFQUT#BTFMJOFA4UPDIBTUJD %.
BDDFQUT "CTPMVUJTU 4UPDIBTUJD %JTDPVOUJOH

IPTJUIJWF PVBBBWNRAM QS PMQFIDUHBIUNFT OPO [FSP
QSPCBCIMIJUIJFTPGQPTIJUIJWF PVUDPNFT
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SFDIOJDBMMZ UIJT GPSNVMBUJPO SFRVIJSFTUIFGPMMPXJOH RVBMJ
UIJWF VUIMJUZ MFWFMT BSF OPO OffvHWM J,ikJ G MAFO B MTRION QM Z SEVMNST WP CU B J
UIFQPTJUIJWF VUIMJUJFT XFIJHIUFECZ UIFJS QSPCBCJMJUJFT XJUIPVU
PGQPTJUIJWF VUJMJIUZ MIWWYF VM F Bs<SF OPOMBAFMN G FUIEPDIBTUJD %JTDPV
JOH PSUIFWBMVFPGUIFCBTFMJOF PO"CTPMVUJTU4UPDIBTUJD %JTDT
BTTVNFTUIBU BNPOHTUUIFQPTTJCMFQPTJUIJWFVUJIJMIJUZMFWFMT UIF
OPUBMXBZTCFUSVF $POTJEFSGPSFYBNQMFB4U 1FUFSTCVSH TUZMF
P IBMWFT XJUIFBDIBEEJUJPOBMDPJO JQ JF JUHJIJWFTQSPCBCJIJMJU.
POFVUJIJMJUZ QSPCBCJIMJUZ PG VUIMIJUJFTBOETPPO OOFDBODB
FYQFDUFE VUIMJUZ PG TVDIQSPTQFDUTBTEJTDVTTFE PO Q UuilBuJT
FPSZ XPVME EP XJUIUIF GPMMPXJOH FYDFQUJPO FHSFBUFTUQPTJUJ
IBWF OFHMJHIJCMF DVNVMBUJWF QSPCBCJMJUZ BSF SFQMBDFE CZ UIF |
MFWFMIBTBOPO OFHMJHIJCMFDVNVMBUJWF QSPCBCJMJUZ
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4UPDIBTUJD %JTDPVOUJOHDBOVTFWFSZ TNBMM QSPCBC
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XIFSBTUIFEJTDPVOUJOHUISFTIPME



FSTUPSBOLQSPTQFDUTXJUIFRVBMQSPCBCJIMJUZ EJTDPV(
CFTUBUFEBT GPMMPXT

4UPDIBTUJD %JTRPEFRMIDSBOEFDUTIG BOE

POMZ JG
t .o . PS
t G . .BOE /4

XIFSF GPS BMM RSAFPIMEDWIBU
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FGPMMPXJOHDBTFJIJMMVTUSBUFTUIFEJ FSFODFCFUXFF
%JTDPVOUJOH

"CTPMVUJTUWT #BTFMJOF 4UPDIBTUJD %JTDPVOUJOH

ISPTQFOWFTB QSPCBCIMINEWEKOU MPTFT
BOE PUIFSXJTF

I1SPTQFPRISUBIOMZ HIWFT

-FUUIFEJTDPVOUJOHUISFTIPME CF "CTPMVUJTUBOE#B’
JOHUSFBUUIJTDBTFTIJNIJMBSMZJG UIFBHFOUEPFT OPU IB\
DIPIJDF #PUIWFSTJPOTJIJNQMZ UIBU UIFBHFOU TIPVME JHOI

/IPUFUIBUJOUIJTFYBNQMF QSPTQFDUTBSFEF OFEJOUFSNTPGNPO
UulBO OBMDPOTFRVFODFT TVDIBT XFBMUIMFWFMT



XJOl $POTFRYBODUCMUUF+FCRDBUTFJIJUT QSPCBCJIJMJUZ EJTI

FYQFDUFE VUIJMJUZJTHSFBUFS

IFYU TVQQPTFUIFBHFOU BMSFBEZJQWHITTBTTFQPSPC FO
BCIMJUZ PG FOEJOH VQ XJUI BOE B QSPCBCJIMJUZ PC
8JU+ UIFBHFOUDFSUBJOMZ FOET VQ XJUI #BTFMJOF 4L
USFBUTUIJTDBTF TINJMBSMZ BT UIFDBTF XIFSFUIFBHFOU
UIFJSCBOLBDDPVOU *ODPOUSBTU "CTPMVUJTU 4UPDIBTL
WBMVFTPGUIFTFQSPTQFDUTVTJOHUIFBNPVOUTPGNPOFZ
4P POUIJT WIFX UOPBHIFFROSFRMHAIQPTTICIMJIUZ PG MPTJOH
JGUIFZ MPTF UIFO UIFZ XJMM FOE VQ XJUI PWFSBM
PG FOEJOH VQ XJUI PSNPSFJT 4P BDDPSEJOHUP "CTF
DPVOBIOHKCFUUGERDBOTF CFDBVTFJIJUT QSPCBCJIJMJUZ EJTD
VUIMAUZ JT XIIMF QSPCBCIJMJUZ EJTDPVOUFE FYQFDL
ua o0 .-~

"CTPMVUJTU 4UPDIBTUIJD %JTDPVOUJOHIBTUIF QPTTJCM
BOPCKFDUJWF OFVUSBM VUIJMJUZ MFWFM #BTFMJOF 4UPDI
POFCFDBVTFJUJHOPSFTWFSZ MBSHF DIBOHFT UP UIF CBTF
TBNFQVSQPTFBTUIFPCKFDUIJWFOFVUSBM MFWFM PO UIF B
4UPDIBTUJD JTDPVOUJOHFOUBJMTUIBUTPNFUJNFTPOFN
PGBIVHFMPTTFWFOJGUIFSFJIJTPOMZBUJOZQSPCBCJMJU.
QFO XIFOUIFBHFOUFOETVQ XJUIBQPTJUJWF PVUDPNF SFH

fvb, O““RAE BOBrc , K
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QSPCBCIMIJUZPGPCUBJOJOHBOPVUDPNFUIBUJTBUMFBTU
4INIMBSMZ JU DBOBMTP IBQQFO JG UIF QSPCBCJIJMJUZ PG |
MFWFMJT OPO OFHMJHJCMF GPS TPNF SFBTPO OPU SFMBUF|I
"CTPMVUJTU 4UPDIBTUJD %JTDPVOUJOH TPNFUJNFT MFUT U
EJDUBUFPOF TDPVSTFPGBDUJPO BOETINJMBSMZ GPS QBZ
UVSFUIFNPUJWBUJPO CFIJOE 1SPCBCIJMJUZ %JTDPVOUJOH
%JTDPVOUJOH EPFT

/IPX SFDBMMUIFFBSMIJFSWJPMBUJPOTPGEBEYBUFXJTF BOI
JDBM 4UBUFXJTF %P SBOE®DFVBEBESUIFIPDO T

ISPTQFPDIWFT B QSPCBCIMJUZ PG BOE B QSPCBC
BOEPUIFSXJTF OPUIJOH

ISPTQFDWFT B QSPCBCIJMJIUZ PG BOE B QSPCBC
BOEPUIFSXJTFOPUIJOH

*UJTBMTP XPSUIQPJOUJOHPVUUIFGPMMPXJOHGFBUVSFTPG "CTPM
FHPJTUJD BHFOUT XIPBSFP FSFEUIFITBNFwWwW QSPTQFDUT XIFOPOFJHO
BOE IBWF UIF TBNF EJTDPVOUJOH UISFTIPME DBO SFBDI EJ FSFOU DPOL
CFTU JTDBOIBQQFO XIFOUIFZIBWFEJ FSFOUCBTFMJOF VUJMJUZ MFV
NJHIU FOE VQ XJUI BO PWFSBMM QPTJUJWF VUIJMJUZ MFWFM JO B TUBUF
BOFHBUJWFPOF 4FDPOEMZ JG "CTPMVUJTU 4UPDIBTUJD %JTDPVOUJO
XIBUIBQQFOFEJOUIFQBTUDBOJO VFODF XIBUBMUSVJTUJDBHFOUTOP
MFBSOT UIBU UIF QBTU XBT NVDI CFUUFS UIBO POF UIPVHIU UIFO UIF PW
XPVME CF NVDIIJHIFS $POTFRVFOUMZ POFNJHIUOP MPOHFSJHOPSF T|
MPTTCFDBVTFFWFOJGUIFMPTT PDDVSSFE UIFWBMVFPGUIF XPSME X
oOPO OFHMJHIJCMF QSPCBCIJMJUZ PG PCUBJOJOHBO PVUDPNF UIBUJT BU
UPUIF&HZQUPMPHZPCKFDUJPOUPUIF"WFSBHF7JFXJOQPQVMBUJPOF

BOE 1BS U Q "MTP FWFOJG POFPOMZUBLFTJOUP BDDPVOU G\
GVUVSFMJHIUDPOF XIBUIBQQFOTJOEJTUBOUQMBDFTDBOB FDU XIBL
8JMLJOTPO f TIPXTUIBUWJFXTUIBUSFKFDU1SPCBCJIJMJUZ'BOBUJI

4UPDIBTUJD %PNJOBODF "CTPMVUJTU 4UPDIBTUJID %JTDPVOUJOH WJPN
4UPDIBTUJD %JTDPVOUJOH JHOPSFT CBDLHSPVOE VODFSUBJOUZ BOE
TPNFUIJNFTWJPMBUF 4UPDIBTUJD %PNJOBODF



"HBJO MFUUIFEJTDPVOUJOHUISFTIPME CF 60MJLF UIF
CIMIJUZ %JTDPVOUJOH CPUIWFSTIJPOT P@ACHNIWBHIIID %JIT
ulBlD+ HIWFT B QSPCBCIMJUZPGBUMFBTU BOE B Q

TPJIJUTQSPCBCIJMJUZ EJTOPWOUFE FYRFDUVEYUIMIUZ
HIWFTB QSPCBCIMIJUZPGBUMFBTU BOE B QSPCBC
QSPCBCJMJUZ EJTDPVOUFHE FYQFDUFE VIUIBWIIZ JT BMTP
IBWFFRVBM QSPCBCJMJUZ EJTDPVOUFE FYQFDUFE VUJIJMJU
QBSFECZ UIFJS FYQFDUFE VUIJMJUJFT XJUTPVRUBRIFHDPVOUJ
UIBOBOE CPUIWFSTJPOTPG4UPDIBTUJD %JTDPVOUJOH BWHE
AUBUFXJTFBOE 4UPDIBTUJD %PNJOBODF

5SBIM %JTDPVOUJOH

FSFIJTBTINIJMBS WIFX UP "CTPMVUJTWRB4WMPIBDBYD®BJITDP
JOH'DDPSEJOHUP5BIM %JTDPVOUJOH POFTIPVMEJHOPSF |
AUBJMT PGUIFEJTUSJCVUJPO PG QP XTFOMHRPVRIBDWPWFT PG T
DPNFT BSF PSEFSFE CZ POFTQSFGFSFODF 4VQQPTF UIF Q
QSPTQFDUBSFOPSNBMMZEJTUSJCVUFE XIFOUIFZBSFPSEF
QSFGFSSFE FO 5BIM %JTDPVOUJOHBEWJTFT POF UP JHOF
DVSWF
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8PSTU #FTU
IPTTIJCMFOVUDPNFT

PSEFSFECZQSFGFSFODF

1SPCBCJMJUZ

$BMM UIF PVUDPNFT UIBU GBMM JO UIF NJEEMF PG UIF EJTU S
AOPSNBM PVUDPNFT "OPVUDPNFJT OPSNBMJGBOE POMZ.
QSPCBCIMIJUZ PG HFUUJOHBU MFBTUSBOM BJJNPFVMBJT HOAP E |
UIFOTUBUFTUIFGPMMPXJOH

5BIM %JTDPWGLBINOM QSBDEFDUBTG BOEPOMZ JG

t a . u . PS
t . .. BOI / U
X1 F SIF .. BOE .. BSFPCUBJOFECZDPOEJUJPOBMJ[JO

UIFTVQQPTJUJPOUIBUTPNFOPSNBMPVUDPNFPDDVST

'PS FYBNQMF JO UIF 4U 1FUFSTCVSH HBNF BBISFQBZPNBMQ UP TPNF
XIFSEFQFOETPOPOF TEJTDPVOUJOHUISFTIPME

'"PSNBMMZ UIJTWIJFXTUBUFTUIFGPMMPXJOH

5BIJM % JTDPVOUJOMHPGSEBES BM EFYFGNIOU PSEFSUIFQPT

TICMFPVUDPNFTPGCGBRIRQEPMREDWUP UIFNPTUQSFGFSSFE FO D
EJUJPOBMJ[FPOPCUBJOJOHTPNFPVUDPNFJO UIFNJEEMF QBSU PC
UIBUUIFGPMMPXJOHOFDFTTBSZ DSWIBURBSOOPRMEGPSBEMPVUDP

J FQSPCBCJMJUZPGPCUBJOJOHBO PVBDPBIERWEU JT BU MFBTU B
UIFEJTDPVOUJOHUISFTIPMEBOE

JUIF QSPCBCJMJUZ PG PCUBJOJOH BO PYUDBPCIFWHRBU JT BU NPTU E
UIFEJTDPVOUJOHUISFTIPME

*G TPNF PBGYRNMMT UIFBCPWF OFDFTTBSZDPOEJUJPOT BOE



5BIM%JTDPVOUJOHIBTUIFBEWBOUBHFPWFS"CTPMVUJTL
JU EPFT OPU SFRVJSF BO PCKFDUJWF OFVUSBM MFWFM )P
4UPDIBTUJD %JTDPVOUJOH 5BIM %JTDPVOUJOH SFDPNNFO
bBM T .VHHJOHJG UIFSFJT B OPO OFHMJHJCMF QSPCBCJMJ
MFBTUBTHSFBUBT B UIPVTBOE RVBESIMMJPO IBQQZ EBZT
TBOERVBESIMMJPO IBQQZEBZTGBMMTJO UIFNJEEMF QBSL
PVUDPNFT XIJDIJTOPUJHOPSFE

"HBJO SFDBMMUIFFBSMJFSWJIJPMBUJPOTHT4UBUFXJTFE
JDBM 4UBUFXJTF % P N8BADEEIPINF/ Y RFONESB BHPQ G BJIM %JT
DPVOUJOHBMTPJIJNQMUB® B WHBMOFT OPUIJOH XJUI B QSPCI
CJMJUZ XJul B QSPCBCIJMJUZBOE XJUul B QSPCB
JUT QSPCBCJMJUZ EJTDPVOWEE'TFYQF®D UG B VEONHIWZFIT

t UIFQSPCBCJMJUZ PG PCUBJOJOH SITRWWPPNFIBIBUIJT CFUUFS U
DPVOUJOHUISFTIPME UIFO EFDSFBSWOWFM$FOBROUBNMUZ PG PCU
EJTDPVOUFE QSPCBCJMJUZ PG PVUDBRRVRBRNBWBKSF BU MFBTU B
EJTDPVOUJOHUISFTIPME BOEDPOEJUJPOBMIJ[FUPNBLFTVSFU
CIMJUJFTBEEVQUP BOE

t JGUIFQSPCBCJMJUZPGPCUBJOJGHBORPWRXXBNFEIMBUJIT XPSTF U
DPVOUJOHUISFTIPME UIFO EFDSFBSVWOW F\$FOBROUBMUZ PG PCU
EJTDPVOUFE QSPCBCJMJUZ PG PVUDBRRYVBRMBWBBSF BU NPTU BT |
EJTDPVOUJOHUISFTIPME BOEDPOEJUJPOBMJ[FUPNBLFTVSFU
CJMJUJFTBEE VQUP

OOFNJHIUBMTPNBLFBWFSTIPOPG5BIM %YJTDPVOUJOHTINIJMBS UP #
OO UIJT WIFX % ¥MEBETUFMDBM ¥BJI Wb O FDOPPNOQBI®AHT FWFSZ QSPTQFDU UP B C
QSPTQFDUBT GPMMPXT 'JSTU DBMDVMBUFUIFEJ FSFODFJO VUIMJUJI
XPSME DPNQBSFE UPUIFCBTFMJOF QSPTQFDU FO PSEFS UIFTF EJ F
UP UIFHSFBUFTUHBJO FO JHOPSFUIFSJHIUBOE MF UBJMT PG UIJT E.
"MTP POFDBONBLFBWFSTIJPOPG5BIM %IJTDPVOUJOH TINJMBS UP 1BJ¢
1BJSXJTF 5BIM % 0ODPNOWIAX POF DPNQBSFT QSPTQFDUT QBJSXJTF JO
FWFSZQSPTQFDUUPBCBTFMJOF QSPTQFDU
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OPUIJOH XJUI QSPCBCJIJMJUZ XJUulQSPCBCJIJMJUZ BC
4P JUTQSPCBCJIJMJUZ EJTDPYOWEEFYQF®UFE VUIMJIUZ
BOEIBWFFRVBMQSPCBCIJMJUZ EJTDPVOUFEFYQFDUFE VUJI
DPNQBSFECZUIFJS FYQFDUFE VUJMIUR B F XU BSPAMODE DIWDHEV (
vVuiIMIiwZAXuuBPVU EJTDRPVO CFOUH 6%PBOEOCSBIM % JTDPVOUJOH
BWPJETUIFFBSMJFS WIJPMBUJPOTPG4UBUFXJTFBOE 4UPDI
SP TVNNBSJ[F *IBWFEJTDVTTFEUISFF WFSTJPOT PG 1SP
ulJT TFDUJPO "CTPMVUJTU 4UPDIBTUJD %JTDPVOUJOH TUE
QPTTIJCIMIUZ PG BWFSZIJHI PSBWFSZMPX VUIMIJUZ MFW
UJWF QSPCBCIJMJUZ PG TVDIVUIMIUZ MFWFMTJT CFEMPX UIF
4UPDIBTUJD %JTDPVOUJOH XPSLTTIJNJMBSMZ CVUJUPQFS
PG OBMVUJIJMJUJFT 'JOBMMZ 5BIM %JTDPVOUJOH TUBUFT L
UIFEJTUSJCVUJPO PG QPTTJCMF PVUDPNFT PG TPNF QSPTQ
PSEFSFEGSPNUIFMFBTUUPUIFNPTUQSFGFSSFE "MMUIFT
MBUJPOT PG 4UBUFXJTF BOE 4UPDIBTUJD %PNJOBODF BOE"
XIJMM SBJTFBEJBDISPOJD QSPCMFNGPS UIFTFWJFXT

EJTDPVOUJOH UISFTIPME PG GSPNCPUIUBIJMT PG UIFEJTUSJCVUJIPC
NBLFTVSFUIBUUIFEJTDPVOUJOHUISFTIPME PG JTIJHOPSFEJOUIF S
PG PCUBJOJOH JT TP NFSFMZJHOPSJOH UIFQPTTJCIMJIUZ PG

A QBSU PG UIF SJHIUUBJM .PSFHFOFSBMMZ PO 5BJM %JTDPVOUJOL
AUBJM XJUIFWFSZQSPTQFDU VOUJMUIFEJTDPVOUJOHUISFTIPMEJT J

fv b, 677 68 O%SAE "~"6K



*OEFQFOEFODF

JTTFDUJPOTIPXTUIBU4UPDIBTUJD BOE 5BJM %JTDPVOUJO
QFOEFODB SFTVMUPG UIJTWJPMBUJPO UIFTEFWJFEXTBSF W
CZBNPOFZQVNQ *OUIFOFYUTFDUJPO *EJTDVTT POFQPT
QMPJUBUJPO CZ UIJTNPOFZ QVNQ

"WIPMBUJPO PG *OEFQFOEFODF

#PUI4UPDIBTUJDBOEGS5BJM %JTDPVOUJOHWJPMBUF UIFBYJI
CFBSJTLZQSPTDIBMDWEK.PE 8 BETUGEDUOH HOBE®DF PG
QSPTQFOWBJOJOH FO *OEFQFOEFODFTUBUFTUIBU

*OEFQFOEF®D DK UIFO K GPSBMM QSPCBCJIJMJUJFT

n >

*OGPSNBMMZ *OEFQFOEFODFJTUIFJEFBUIBU FWFSZ PVUD
PGBQSPTQFDUJOBXBZUIBUEPFTOPUEFQFOEPOUIFBMUF

FCBTJD QSPCMFN GPS 1SPCBCIJMJUZ %JTDPVOUJOHJT Ul
DBOBSCJUSBSJMZ SFEVDF UIF QSPCBCJMJUJFT PG EJ FSFO
DPNQPVOE MPUUFSZ VOUJM UIFTF QSPCBCJIJMJUJFT FOE VQ (
PME FSFGPSF NJYUVSFT PG HBNCMFTDBO FOEVQ CFJOHYV
HBNCMFTUIBUBSFNJYFEUPHFUIFS 'PSFYBNQMF DPOTJEF

"TUIFTFWIJIFXTEJ FSGSPN&YQFDUFEG6UIJMJIUZ FPSZ UIFZNVTUWJPI
*O BEEJUJPO UP WJPMBUJOH *OEFQFOEFODF UIFZBMTP WIJPMBUF $POL
UIFTJT

+FOTFO Q



"7JPMBUJPO PG *OEFQFOEFODF
I1SPTQFPRUISUBIJIOMZ HIWFT OPUIJOH
ISPTQFQWFT B QSPCBCIMJUZIPG BOEPUIFSXJTF

I1SPTQFPRISUBIJOMZ HIWFT
/IFYU MFU FO XFIBWFUIFGPMMPXJOHNJYFEQSPTQFDUT

I1SPTQRDWIWFT B QSPCBCIMIJUZPG BOEPUIFSXJTF(

ISPTOQFDWIWFT B QSPCBCJIJMJUZ PG BOE B QSPCE
P @

5./92 %"~
"76<9.A6<;<3*,12=2;12;02

'JSTU DPOTJEFS XIBU4UPDIBTUJD %JTDPVOUJOH TBZT B(
MJOFBOE"CTPMVUJTU4UPDIBTUJD JTDPVOUJOHUSFBU UI
TETTFT OPUIJOH XIFONBLJOHUIJT DIPJDF -FUUIFEJTDPV
0 sHIWFTB QsSspPCBCIMIJUZPG HBJOJOHBU MFBTU BOE
QSPCBCJIJMJUZ EJTDPVOUFB BYQFDUFE VAU JM JUNZSDT
HIWFTB QSPCBCIMJUZPGHBJOJOHBUMFBTU BOEB

FQSPCBCIMJUZPG MPTJOH BU MFBTU JT CF



UISFTIPME TP UIJT QPTTJCIMJIUZIHABIOIMBIRE. EMTDPVOUFE
QFDUFE VWIMBUZ JT 4P BDDPSEJOH UP 4UPDIBTUJD %JTI
+ gJT CFUUBSIUHBWFO UIBU JUT QSPCBCJIJMJUZ EJTDPVOUFE
HSFBURS&TBO

)PXFWFS UIFEJ FSFODF CBWFROFUIBN JTQSIBOBCIJMJUZ P
OPUIJOH+ XdBMWFT B QSPCBCIMJUZPGHBJOJOH BOEB
MPTJOH JOTUFBE DPMVNOT BOEBEJICCEBOMS /PU
UlBlOgOP NBUUFSIPXCBEUIFOFHBUJWF PVUDPNFJT JODPNMN
HPPEPVUDPNF JODPMVNO JTBUMFBTUTMIHIUMZ QPTJUJ

/IFYU DPOTJEFS XIBU 5BJM %YJTDPVOUJOH TBZTBCPVU UIF
EJTDPVOUJOH UISFTIPME CF FO 5BIM %BITTDPVOUJOH B
CFUUF® WIBOFS JHOPSJOH CPUI UBJMT PG UIF EJTUSJCVUJI
DPNF® PGIUQSPCBCIJMJUZ EJTDPVOUWUREFYQFDUFEVUJIJMJUZ
"OEB FSJHOPSJOH UIFUBJIJMT PG UIF EJTUSAIAQVUJIJPO PG QP
QSPCBCJIJMJUZ EJTDPVOUFE BY.QFDUVNE VUR) MBWFZ UIB U
+ gJTCFUU&ESUIBO

4PNF NJHIUDPOTJEFS UIJTJIJNQMIDBUJPO BMSFBEZ XPSS.
BMTPBWIPMBUJPOPG*OEFQFOEFODF%BOEUIFSFJT BNPOF
WIPMBUF *OERKPROBBREEPGDFBTUJD BOE 5 BIMCIJAFDPN®UIOH DP
ulBsO *uJT CFUUFS UP HFU OPUIJOHDFSUBJOMZ UIBO UP UBL
HBJOJOH BOE MPTJOH VT XFIBWFUIF GPMMPXJC

0%...7 0 £ O0%..AE" 0%Y%
0%%7 6 £ 0%.. AE £
4FF(VTUBGTTPO GPSUIDPNJOH f



QFOEFODF
® K +BOEKO sGPSTPNFQSMCBCIMJIUZ

JTSFOEFST4UPDIBTUJDBOESBIM%JTDPVOUJOHWVMOFSB
QVNQ GPS*OEFQFOEFODF

F*OEFQFOEFODF .POFZ 1VNQ

"NPOFZ QVNQ BSHVNFOU JOUFOET UP TIPX UIBU BHFOUT XII
SFRVIJSFNFOUPG SBUJPOBMJUZBSFWVMOFSBCMF UP NBLJC
MFBETUPBTVSFMPTT *GWVMOFSBCIJMJUZUPUIJTLJOEPG |
JuzZz UIFO4UPDIBTUJDBOES5BIM %JTDPVOUJOHBSF VOUFOB!
SBUJPOBMJUZ

$POTIJEFSUIFGPMMPXJOHEFDJTJPO QSPCMEN

552 *:12=2:12:02 .<:2F 1B:=

0 K +BOEBKZ g" Kd g

JTNPOFZ QVNQJT GSPN (VTUBGTTPO Q o© "MTP TFF (VTUBG
f )BNNPOECQQ 0 BOE)BNNB@® o



*OUIJTEFDJTIJPOUSFF UIFTRVBSFT SFQSFTFOUDIPJDF OP
DIBODFOPEFT (PJOHVQBUBDIPIJDFOPEFNFBOTBDDFQUJO
NFBOT SFGVTIHBBHBOBHEHRBSUT XJJBQSPQRFORCIMIUZPG
BOE B QSPCBCIMIJUZ"RXOPEF UIFZBSFP FSFEBUSBEF
+ gUPR’ g’ XIJDIJEFMIAFDFQU UIBU UIMBHIFRRABZ *G UIF
BHFOU UVSOT EPXOC-Ud3FUSEBEF BOBIF BHFOU HPJOH VQ BU U
OPEFUIFBHFOU XJMM CF P-REFEWBBQFSBEF GBBNDIBODF OPEFT
EFQFOEPOUIFTBNFDIBODF FWFOU

"OBHFOUDOBONVXBSE JOESPRTPOBCPVUUIJTDBTF JT NFBH
UIFZDPOTJEFS XIBUUIFZXPVMEDIPPTFBUMBUFS DIPJDF OF
UJPOT JOUP BDDPVOU XIFO NBLJOH DIPJDBTFBBHFEOSMJIFS DI
QSF6RHPTUIFZXPVMEBDDFQUUIFUSBEFBUOPEF FZXPVM
HFUOPUIJOHUIBOUBLFB o HBNCMFCFUXFFO HBJOJOH
FO CZVTJOH CBDLXBSE JOEVDUJPO BU OPEF UIF QSPTQF
USBEF JT FOF®D BOVERME QSPTQFDU PG BYDFQUIMIFQUIF USBEF
UIBUUIFBHFOUWRMVSHFB RSIFSF NVTUCFTPNFQSJDFUIFZ XPVME
JOHUP QBZUP HFU UIF GPSNFS SBUIFS UBBN\PVWORUMPBIUUFS 4F
NPOFZTVDIUIBUUIFBEFPWESFEBSEPSARNRF Z HP VQ
BUOPEF )PXFWFS UIFZ-UIBO FOEOVQMNHIUIFZDPVME IBW
LFQGUgIBEUIFZHPOFEPXOBUCPWBIZODBPNPHOWEGNVQ NPOFZ

3BCJOPXJID] Q
4FMUFO BOE3PTFOUIBM Q

/[PUFUIBUJG POF BDDFQUTBCBTFMJOFPS QBJSXJTFWFSTJPO PG 4UF
UIFGBDUUIBU UIF B QUHIWBNSBUTUVERJ ' P& &8 YBNDPOF IJEGESFE UIFCBTF
MIJOFQSPTQFDU UIFOBDDPSEJOH UPHXxidFJOEDTB-WID O BUWFFSET G2 O P NJQ B SVIEDM



GPSUIFFYQMPJUFS

'VSUIFSNPSF BT UIFDIBODF OPEFTEFQFOE PO UIF TBNF F
HPJOH VQ BUOPEF JTTUBUFXJTF EPNJOBUFECZ UIF QSPTQ
DIPJDF OPEEWE-&HB BOQOFDJ DBUJPOPGBTFRVFODFPGDIPJDF
BOBHFOUBU FBDIDIPJDF OPEFUIBUDBO CF SFBDIFE GSPN L
UlJTTQFDJ DBUJPO 4UPDIBTUJDBOESBIJIM %JTDPVOUJOH BI
UIBUSFTVMUTJOB XPSTFPVUDPNFJOFWFSZTUBUF UIBO BC
WIPMBUJPOPGBTFRVFOUIJBMWFSTIJPOPG4UBUFXJTF %PN.

4FRVFOUJBM 4UBUFXJIGRU%PP RVOBENRPBOPMBO
MFBTUBT QSFGFSSFE BT VOBRMMWDPBITFRTGC BMBOIF PVU
DPNF PG TUSIJDUMZ QSFGFSSBDE UPNFROPPMUDEeMF PG
TUBUF WFO

.PSFPWFS CZDIBPUIOBHFOUIBTQBJEUPHJIJWFVQUIFJS QPX
0 SBUIFSsUWIBGWFDDVST FBHFOUIBTUIFSFGPSF QBJE GPS
GSFFEPNPGDIPIJDFUBLFOBXBZGSPNUIFN

5P TVNNBSJ[F 4UPDIBTUJD BOE5BIJM %JTDPVOUJOH WJPM
BQBSUIJDVMBSMZ DPVGU¥FSROBYVIRPOWIKGXBEFQFOEFODF JT |

JUWURI JOFWFSZTUBUF *O UIlFEBEPEFRIFOIROUXIBIQQFW FORUI @SPTQFDUT SFTV
VT UIFWBMYB®GIBU TUBUFJT [F6ERI BPNQ@BBFEBP QSPCBCJIJMJUZPG
HBJOJOHBNJMMJPO B QSPCBCIMIJUZPG MPTJOH BOEPUIFSXJTF .
QSPCBCJIJMJUZ EJTDPVOIWFIBYQFDUFENQERIQDADUT BSFUIFODPNQBSF
CZUIFJSFYQFDUFE VUIMJUJFT XJUIKRRYU E CFRDRN-SIBBBEPFOTFRVFOUMZ
IBWF BWPJEFEUIF*OEFQFOEFODF WJPMBUJPO IRKEWBSQGUIFBHFOU
TUFBE JTCRAFAEO UIFZ XPVIMEID IPPI BIF SFBTPOTFYQMBJOFE JO UIF NBJ
FZIBWFUIFSFGPSFDIPTFOBEPNJOBUFEQSPTQFDU

3BCJOPXJD] QQ 0
4UPDIBTUJD BOE 5BJM %JTDPVOUJOHBMTP WIJPMBUF UIF GPMMPXJOF



MBSMZ DPVOUFSXOWBYD DPWH CHRSEAVE GROPUNBUUBS | P X
CBEUIFOFHBUJWF PVUDPNF MPTJOH JT *OBEEJUJ
EFSTUIPTF XIPBDDFQUUIFTF WJFXTWVMOFSBCMF UP FYQM
.POFZ1VNQ /FYU *XIJMMEJTDVTTPOFQPTTJCMF XBZPGBW
DBTF

"WPJEJOH FYQMPJUBUJPO JO UIF *OEFC
1VNQ

PTF XIP BDDFQU 4UPDIBTUJD PS 5BIJM %JTDPVOUJOH NJHIU
*OEFQFOEFODF .POFZ 1VNQJG UIFZVTF QPMJDJFT PG EFDJ’
EZOBNJD JODPOTJTUFODZ OOF TVDIEFDJ)PXFWEOEEBEMJIDZ JT 3
*XIMMTIPXUIBUVTJOH3FTPMVUF $IPJDFJOUIF*OEFQFOEF

*OEFQFOEFODF GPS $POPHSBOMMIQ ERPBBI®GIAIVY KFT
z«<vJGBOEROWXY}YGw.D$MFOOFO Q

*OBEEJUJPO UP UIF BBERMOES QBPOQRFORSTUIF GPMMPXJOH QSPTQFDUT

"7JPMBUJPO PG *OEFQFOEFODFGPS $POTUBOUOVUDPNF
ISPTRQ&DUYWIWFT B QSPTBCIMIUWOEGPUIFSXJTF OPUIJOH
I1SPTQ&DU(JWFT B QSPZBCJIMJIUECPKSB QSPCBCIMJIUZ PG

#PUIl 4UPDIBTUJD BOE 5BJM %Xkt DIPTVORU O BSIN (BEDX/WIB UC F U
UFS Wl®O0 'PS FYBNQMF BDDPSEJOH UP AUPZEIBTUIDHIJTAPVOUJOH

7TAED 0 7% .. @Ok cce 0% A THED 0 7% Y% 0
XJUIBEJTDPVOUJOHUISFTIPME PG FSFIJTBMTPBNPOFZ QVNQ BS
MJLFUIJT 4FF(VTUBGTTPO GPSUIDPNJOH f BOE3BJ B QQ o]

#BDLXBSE JOEVDUJPO XBT JOJUJBMMZ QSPQPTFEBT B EFDJTJPO QP
FWFS BT XFTBXFBSMJFS CBDLXBSEJOEVDUJPOHPUPOFJOUSPVCMFJ



VOUFOBCMF SFTVMUT 'VSUIFSNPSF * XJMM BSHVF UIBU FW
JOHFYQMPJUBUJPOJO UIF*OEFQFOEFODF .POFZ1VNQ 4UP|
JOHDBOOPUFTDBQF UIF VOUFOBCMF JIJNQMJDBUJPO UIFZ GE
$IPIJDF JTNBLFTUIFN BOE1SPCBCJIJMJUZ %JTDPVOUJOH NF
TICMFBTUIFPSJFTPGJOTUSVNFOUBM SBUJPOBMJUZ
"SFTPMVUFBHFOUDIPPTFTJOBDDPSEBODF XJUIBOZQMB
BTMPOHBTOPUIJOHVOFYQFDUFEIBTIBQQF®HIE TIODF UIF B
PMVUF $IPJDF WIPMBUFT %FDJTJPO 5SFF4FQBSBCJIJMJUZ X
BUBDIPIJDFOPEFEPFTOPUEFQFOEPOXIBUIBTIBQQFOFE J
UVSF NBUUFST 8JUI3FTPMVUF $IPJDF~ RBRP DBPEBPNNJU UP
PGUIF*OEFQFOEFODF .POFZ1VNQ BOE UIFO TUJDL UP UIBU
BQMBO UIBU POF XGWMBBOROPBSBEFWFO UIPVHI POF XPVME V1
QSFGFSUIFMBUUFS QSPTQFDU PWFS UIFGPSNFS POF #VUL
PW&E RPVME NFBO DIPPTJOH B QSPCBCIMJUZPG MPTJOH
HBJOJOH PWFSDFSUBJOUZPGOPUIJOH /PSFBTPOBCMF W
JPXFWFS TPNFPOFNJHIUPCKFDUUIBUUIFXIPMFQPJOU PC
CZBEIFSJOHUPBQMBO UIFBHFOUNBLFTDIPIJDFTUIBU UIF.
BCMFJGUIFZPDDVSSFEPVUTJEFUIFTDPQFPGUIFQMBOBT
GPSF UIFBHFOUBHSFFT UIBU OP SFBTPOBCMF WIJFX TBODL
IBQQFOT PVUTJEFBQMBO FISWJIFXJTUIBUTVDIBDIPJDF
MIJDFOTFECZBEIFSJOHUPUIFCFTUBWBJMBCMF QMBO )P X

AUSPU] BOE .D$MFOOFO QQ o 4FF 4UFFMF 4UF
(VTUBGTTPO GPSUIDPNJOH f GPSDSJUJDJTNPG3FTPMVUF $IPJDF



JUZ PG MPTJOH BOE PUIFSXJTFHBJOJOH PWFS DFS
ZPOEUIFTDPQF PG XIBUJT SFBTPOBCMFFWFO GPS TPNFPOF
BMTP DIBOHF UIF FYBNQMF TP UIBU POF MPTFT BSCJUSBSJM
'VSUIFSNPSF UIF QSPCBCIJMJUZ PG UIJT MPTT DBO
*UXPVMEOPUCFSBUJPOBMUPDPNNJUUPDIPPTIJOHUIBU
OPUIJOH 4P 3FTPMVUF $IPJDFJTVOUFOBCMFJODPNCJOBU
%JTDPVOUJOHBTBTPMVUIJPOUPUIF*OEFQFOEFODF .POFZ
4UPDIBTUJD BOE 5BIJM %JTDPVOUJOH WIJPMBUF UIF BYJPN
UuJbDVMBSMZDPVOUFSJOUVIJUJWF XBZ JTDBTFJT UIFSFGP
UIFFYQMPJUBUJPO FWJIJPMBUJPOPG*OEFQFOEFODFJTQB
DBWIBJTDPOTJEFSFE @PPUWNBUWIBODIPXCBEUIFOFHBUJWF PV
7 JTBTMPOHBTUIFHPPEPVUDPNF JTBUMFBTUT
4VQQPTF UIBU BU OPEF PG UIF *OEFQFOEFODF .POFZ 1V
GFSFEBOPUIFSPQUJPO UPMPDLJOUIFIJSDIPIJDFBUOPEF
IBTIBQQFOFE 4UPDIBTUJD BOE 5BIM %JTDPVOUJOH XPVME
DIPIDFCPFDBVTFUIFO BUOPE¥ ¢ WXIEBHFOURBEFTUIBO
BOE @’ )PXFWFS UIJTTFFNT XSPOH 'JSTU UIJT XPVME NF
XIMMIJIOHMZ BWPJETDPTUMFTT JOGPSNBUJPO CZ MPDLJOH .
LOPXJOH XIFRUTABQQFOHFEF JNQPSUBOUMZ UIFZ XPVME MPD

'PS FYBNQAMM& OFFBJQSPTQFDU ¢ IBU RSWEBBIMIUZ PG MPTJOH BSCJU S
NVDI PUIFSXJTF JU HIWFRA... AEPCEBCIMINE TUIJMM GFICFUUFS UIBO
CFDBVTFJU HIWFT B IJHIFS QSPCBC &MPNMVMEGB MN)PXFEWFSUBG 36 MQ FDJW F
BSCJUSBSIJMZ MBSHF MPTTBOEPOMZBTNBMMQSPCBCJMJUZ PG

.PSFHFOFSBMMZ BHFOUT XIPWJPMBUF*OEFQFOEFODFBWPJEDPTUI
8BLLFS JIMUPO BOE .BDIJOB Q o]



DIPIJIDFPGBMPUUFSZUIBUHAHJWFT B BOEGFRCBEIVNDIR Z PG
PWFSDFSUBJO®Z PINOPLWOHOROF TGVUVSFDIPIDFTJOUIJT X
uJPOBM &WFOJGUIFBHFOUEPFTOPUBDDFQU3FTPMVUF $
UIFTBNF DFHPRWOD&PEGP FSFEUIFPQUJPOBU OPEF JTNBLFT1
%JTDPVOUJOHMFTT QMBVTICMFFWFOJG TPNFEFDJTJPO QI
UFSTBWPJE FYQMPJUBUJPO JO UIF *OEFQFOEFODF .POFZ 1\
UuJrPO DIPPWBCSHS MPDLJOH JOHRAW®SPBEBRPGSSBUJPOBM

5P TVNNBSJ[F UIPTF XIPBDDFQU 4UPDIBTUJD PS5BJM %JT
uP BWPJE FYQMPJUBUJPO JO UIF *OEFQFOEFODF .POFZ 1VN
EFDJTJPO NBLJOH UIBU QSFWFOU EZOBNJD JODPOTJTUFOD
WIFXTHIJWF VOUFOBCMF SFDPNNFOEBUJPOT JG DPNCJOFE .
BSHVFE UIBU FWFO JG UIFSFJT B XBZ PG BWPJEJOH FYQMP.
.POFZ1VNQ 4UPDIBTUJDBOES5S5BIJM JTDPVOUJOHDBOOPU
UIFZ GBDF JG DPNCJOFE XJUI 3FTPMVUF $IPJDF JT NBLFT L
%JTDPVOUJOH NPSF HFOFSBMMZ% MFTT QMBVTJCMF BT UIF
Juz

JPXFWFS TPNF NJHIUBSHVFUIBU TBZJOHRWEIOWITTUBEEBUIJPOBM UP
UFYU TINQMZ BNPVOUT UP TBZJOHcWdBJBJIW %K UIIISBTIPFB-M OR QBFFGFS
RVFTUJPO

8IBUTIPVME POF EP OPX OOF DPVME GPS FYBNQMF CJUF UIF CVMM
PG1SPCBCIMIUZ %IJTDPVOUJOH EJTDVTTFE JO UIJT DIBQUFS OE B NPS
%JTDPVOUJOH CPVOE VUIJMJUJFT DPOEJUJPOBMIJ[FPOPOF TLOPXMFE
JUZ TFFGPSFYBNQMF'SBODJTBOE ,PTPOFO <O E > PSBDDFQU 1SPCBC
#FDLTUFBE BOE PNBT < >BOE8IJMLJOTPO < > )PXFWFS OPUFUIBU
BCIMIJUZ %JTDPVOUJOH BHFOUT XJUIVOCPVOEFE VUIJMJUJFTBSFBMTPF
UIFZWJPMBUFDPVOUBCMFHFOFSBMJ[BUJPOTPG UIF*OEFQFOEFODF BY



$PODMVTJIPO

.BYINJ[JOHFYQFDUFE VUIJMJUZJIJNQMJFTDPVOUFSJOUVJUJ
UulJoz QSPCBCIJMIJUJFT PG IVHF QBZP T *O SFTQPOTF UP TV|
UIBUXFTIPVME EFWJBUF GSPN &YQFDUFE 6UIJMJIUZ FPSZ CzZ
CIMJUJFTUP [FSP *IBWFEJTDVTTFEIPX FYBDUMZ UIJT WJF
BSHVFEUIBUMFTT QMBVTIJCMF WFSTJPOT PG 1SPCBCJIJMJUZ
.PSFTQFDJ DBMMZ *TIPXFEUIBU/BIJWF %JTDPVOUJOH -FYJ
MJOF 4UBUF %JTDPVOUJOH WIPMBUF 4UBUFXJTF %PNJOBOL
4UBUF %JTDPVOUJOHWJPMBUFT4UPDIBTUJD %PNJOBODF B¢
BOE UIBU 4FU %FQFOEFOU 4UBUF %JTDPVOUJOH WIJPMBUFT
UJPOBOE &YQBOTJPO $POTJTUFODZBOE 4UPDIBTUJD %PNJ(

FO *TIPXFEUIBUNPSFQMBVTIJCMFWFSTIJPOTPG1SPCBC.
4UPDIBTUJD %JTDPVOUJOH BOE 5BIJM %JTDPVOUJOH BWPJE
J)PXFWFS UIFZWJPMBUFUIFBYJPNPG*OEFQFOEFODFBOEE
UFSJOUVJUJIJWF XBZ "TBSFTVMUPGUIJTWJIJPMBUJPO UIPTE
FYQMPJUFEJOUIF*OEFQFOEFODF .POFZ1VNQ *UIFOBSHVF
VTF3FTPMVUF $IPJDFUP BWPJEFYQMPJUBUJPO CFDBVTF U|
QMJDBUJPOT -BTUMZ *BSHVFEUIBUFWFOJGUIFSFJTB XBZ
*OEFQFOEFODF .POFZ1VNQ 4UPDIBTUJDBOES5BIM %JTDPVO
UFOBCMF SFTVMUUIFZGBDFJG DPNCJOFE XJUI3FTPMVUF $1
1spPCBCIMIUZ IJTDPVOUJOH NPSF HFOFSBMMZ% MFTT QMB\
uBM SBUJPOBMJUZ "MMJOBMM *IBWFEJTDVTTFEQPTTJCWN



%JTDPVOUJOH "MMPGUIFTFUIFPSJFTIBWFTJHOJ DBOUQS
XIFUIFSUIFSFJTBQFSGFDUMZ SBUJPOBM SFBTPOBCMF EFI
&YQFDUFEG6UIJMIJUZ FPSZCZEJTDPVOUJOHTNBMM QSPCBC.

SFGFSFODFT

#BVNBOO 1 ASPVOUIOBIMVZI OVNGFST

#FDLTUFBE / OOUIFPWFSXIFMNJOHJIJNQPSUBODF PG T
11% UIFTJT 3VUHFST UIF4UBUF60JWFSTJUZPG/FX+FSTF

#FDLTUFBE / BOE PNBT 5 " QBSBEPY GPS UJOZ Q
FOPSNPVTWBMVFT 60QVCMJTIFENBOVTDSJQU (MPCBM 1
1BQFS /P
63- IUUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH OJDL C
QBSBEPY GPS UJOZ QSPCBCJMJUJFT BOE FOPSNPVT WBM

#FSOPVMMJ % A&YQPTIJUJPO PG B OFX UIFPSZ PO UII
&DPOPNFUSJD®B

#PTUSPN / A1BTDBBMIZVIHHJI®OH

#SPPNF + 8FJHIJOH (PPET &RVBMJUZ S8UBDBDEXNBNOGURBRBOE 5J
GPSE

#vDIBL - 3JTLBOE 3BWHMEGOBMIVZIWFSTIUZ1ISFTT OYGPSE

#VDIBL - ASJTL RGCERHGBHBBTT 0



‘JTICVSO 1 % A/POUSBOTJUJWF QSHPVBS®BWMDFG JO EFI
3JTLBOEG6ODFSUBAOUZ

'SBODJT 5 BOE ,PTPOFO 1 OE *HOPSFPVUMBOEJTI QP]
NBOVTDSJQU

(PPETEFMM ; A"4U1FUFSTCVSHQBSBE®PBENALTSISITLZ XFN

o

(VTUBGTTPO + & A FTFRVFOUJBM EPNJOBODF BSHV
EFODF BYJPN PG &YQFDUFEMAUIIMIIZLZ IHFOSPNFOPMPHJIDBM
TFBSDI o]

(VTUBGTTPO + & .6PSBIDWPWQOSHMNNCBIEHF 60JWFSTJUZ
1SFTT $BNCSJEHF

)BEBS + BOE 3VTTFMM 8 3 ASBVMFT GPBE PSEFSJOH VC
"NFSJDBO &DPOPNJID 3¢-cWJIF X

YEKFL " A6OFYQFDUBEBEYQFDUBWUJPOT

J)BNNPOE 1 8 A$POTFRVFOUJBMJTUGPVOEBRBIRAOT GPS FYC
BOE %FDJTJPO

)BNNPOE 1 «C AOSEFSMZ EFDJTJPO UIFPSZ "DPNNFOU PO (
EFOGEIMAEOPNJIJDT BOE 11JMBTPQIZ



)BOTPO 3 A1BTDBM T.VHHJOH 5J0ZQSPCBCJMJUJFT
63- ITUUQT XXX MFTTXSPOH DPN QPTUT B +"J5EZUPV +H
UulJoz QSPCBCIJMJUJFT PG WBTU VUIJMJUJFT DPNNFOU*E 2

YFz + % /FVHFCBVFS 5 . BOE 1BTDB $ . (FPSHFT -F
#V PO TA&TTBZT PO NPGBMBBSJEUIBPBBIDODLFOGFMT FET £
4FMUFO4DIPPMPG#FIBWJPSBM&DPOPNJIDT "$PMMFDUJP(
IBSE4FMUFO 4QSJOHFS #FSMJO )FJEFMCFSH #FSMJO )F.

)JJMUPO 3 8 A'BIMVSF PG #MBDLXFMM T FPSFN VOEFS
UJPOPGFYQFDUFE VUIJMJUZBOBMZTIPXSOBAWR@&MBHPOEFQ
OPNJD #FIBWJPS OSHBOXBUJPO

JVENFS . "QQSPBDIJONBOMHKIBEF .BDNJMMBO /FX :PSL

*TBBDT A1SPCBCJMJUJFT DBOOPIODEF SBUJPOB
(0]

+FOTFO / & A"OJOUSPEVDUJPOUP#FSOPVMMJBO VUJ

UJPGHAXFEJTI+PVSOBM PG &D®OPNJIDT
,SFQT % . /PUFTPOUIF FPSEFPTGUMWPEBRASFTT #PVMEFS

-FINBOO & - AOSEFSFE GBNIM'XFrOBAVGTBRIG UBBUIFVUJP O
NBUJDBM 4UBUJToUJDT

-VDF 3 % BOE 3BJ BBNFTBOE %YFDJTJPOT *OUSPEVDUJPO E
AVSWEHMFZ /FX:PSL



-VOEHSFO # BOE4UFGEOTTPO % F0.JO JNSAOHBIDHMMAU U | F
"OBMZTJT o

.BDIJOB . + A%ZOBNJD DPOTJTUFODZ BOE OPO FYQFI
DIPIJDF VOEFS WPIYBS®OBBUIPGE ZDPOPNJD -DUFSBUVSF

.BOO ) # BOE 8IJUOFZ % 3 AOO B UFTU PG XIFUIFS P
EPNWBSJBCMFTJTTUPDIBTUJB BMIWVEBEAVWIBPSG1.BJUFBBGUWIPBMI
4UBUJTUJDG®

.D$MFOOFO & 3BUJPOBMJUZ BOE %ZOBNJD $IPJDF 'PVOEB
SBUJPBNCSJEHF 60JWFSTJUZ 1SFTT $BNCSJEHF

.D.BIBO + A1SPCMFENT P&RQPIDVIMBWIPO UIFPSZ

.FOHFS |, FSPMF PG VODFSIUBMAWVCZIIO FEPARNJIDT
TBZT JO .BUIFNBUJDBM &DPOPNJDT *O )POPS PG OTLBS .P.
60JWFSTJUZ1SFTT 1SJODFUPO QQ 0

.POUPO # A)PX UP BWPJE NBYJNUIN®H FQY FBTURE VU JN
QSJOU o
IPWFS ) BOE)EKFL " A7FYDOEH FYQFD&WBUJPOT

1BS U % 3FBTPOTBOBMBSIHFRIEIPO 1SFTT OYGPSE

I1VMTLBNQ 3 + O E $PSSFTQPOEFODF PG /JDPMBT #
UIF 4U 1FUFSTCVSH HBNF 60QVCMJITIFE NBOVTDSJQLU



lUUQT XFC BSDIJWF PSH
63- IUUQ DFSFCSP YV FEV NBUI 4PVSDFT /#FSOPVMMJ
CVSH@HBNF QEG

2VJSL + 1 BOE4BQPTOJL 3 A"ENJTTIJCIMIUZBOE NFBT
F3IFWIJFX PG &DPOPNJID 40UVEJFT

3BCJOPXJD[ 8 1SBHNBUJD BSHVNFOMT §PS SBUJPOB M
(BMBWPUUJ 3 4DB[[JFSJBOE1 4VQQFT FET A3FBTPOJOH
JUZ $4-* 4UBOGPSE $" QQ 0

3BCJOPXJD[ 8 #FUXFFO TPQIJTUJDBUJPO BOE SFTPM
3 $IBOHBOE, 4ZMWBO FET A F3PVUMFEHF )BOECPPL P
S3PVUMFEHF "CJOHEPO OYPO /FX:PSL /: QQ 0

3BJ B ) %FDJTJPO "OBMZTJT *OUSPEVDUPSZ-FDUVSFT P(
UBJOBEJTPOOBFTMFZ 3FBEJOH ."

3PTFOUIBM 3 8 A(BNFTPGQFSGFDUJOGPSNBUJPO Q!
DIBJO TUPSHPBSBEMYG &DPOPNJIJ® FPSZ

SBVTTFMM + 4 AOO UXPBSHVNFOUT GPS GBOBUJDJTN
8PSLJOH1BQFS o
63- TUUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH PO UXP
TBOGPSE SVTTFMM VOIJWFSTJUZ PG TPVUIFSO DBMJGPSC

S3VTTFMM + 4 BOE*TBBDT : 113 MAR*TCP Q UAUE AES PIFQPINGD P
MPHJDBM 3FTFBSDI



4BNVFMTPO 1 " A4dU QFUFSTCVSH QBSBEPYFT %FGB
UPSIJDBMMAEBV¥SDS8MHE&DPOPNIDJUFSBUVSF

4ABWBHF - + A FUIFPSZ PE&PMESEIBIM B GOB M 'BNAHBUITDIRP@ 4 U
UuJTUJDBM"TTPDJIJBUJPO

4FMUFO 3 ASFFYBNJOBUJPOPGUIFQFSGFDUOFTTDPC
JOFYUFOTMWURPHS8ABUJPOBM +PVSOBM®G (BNF FPSZ

4FO " A4PDJBM DIPJDF UIFPSZDPOBKRFENSBIDBOBUJI
0

ANJUI |/ + + A*TFWBMVBUJWFDPNQPTJUJPOBMJUZ B S

.JOE 0

ANJUI [ + + A*O OJUF EFDJTJPOT BOE SBUJPOBMMZ

.JOE 0

4UFFMF | 1SFDBVUJPOBSZ FDJTJPO .BLJOH "O &YB

%FDJTJPO/PSNTJOUIF%ZOBNJD $IPJDF$POUFYU 11% UIFT
OFZ

AUFFMF %ZOBNJDIBFDJJBOODTPRPEMBOE 7 ' )FOESJIDLT
FET A*OUSPEVDUJPO UP 'PSNBM1IJMPTPQIZ 4QSJOHFS §%

4USPU[ 3 ) A.ZPQJBBOEJODPOTJTUFODZJOEZOBI
UIJPB3FWIJFX PG &DPOPNJD 40UVEJFT



8BLLFS 1 A/POFYQFDUFE VUIMJUZPBESEBRHFTERPD PG JC

IBWIPSBM %FDJTJPO0BLJOH

8JMLJOTPO ) A*O EFG&¥OIDPPG GBBOBUJDJTN
'VELPXTLZ & A"DPNNFOU PO 1BTDBM T .VHHJOH 5J0Z QSF
WBTU VUIMJIUJFT

63- IUUQT XXX MFTTXSPOH DPN QPTUT B +"J5EZUPV +H
uJoz QSPCBCIJMJUJFT PG WBTU VUIJMJUJFT DPNNFOU*E L

'VELPXTLZ & A1BTDBM T.VHHJOH 5JOZQSPCBCJIJMJUJFT P
63-1UUQ XXX PWFSDPNJOHCJBT DPN QBTDBMT NVt



$5.=A27 e

1SPCBCIMJIJUZ %JTDPVOUJO
BOE . POFZAVNQT

J@A?.0AOSFTQPOTFUPDBTFTUIBUJOWPMWFWFSZTNBMMQS
QBZP T TPNFBSHVFUIBUXFPVHIUUPEJTDPVOUWFSZTNBMM
UP[FSP )PXFWFS UIJTDIBQUFSTIPXTUIBUEPJOHTPWJPMBUF
$POUJOVIUZ BOEBTBSFTVMUPGUIFTFWJPMBUJPOT UIPTFX
BCIMJUJFTDBOCFFYQMPIJUFECZNPOFZQVNQT 7BSJPVTQPT
FYQMPJUBUJPO XJMM CF EJTDVTTFE )PXFWFS FDIPJOH UIF C
DIBQUFS DPODMVEFTUIBUUIF NPOFZQVNQ GPS *OEFQFOEFOI
QMBVTIJICIMJIJUZPG EJTDPVOUJOH TNBMM QSPCBCIMJUJIFT

OOUIFTUBOEBSEEFDJTJPOUIFPSZ BSBUJPOBMBHFOU BMX
JUZ )PXFWFS UIJTTFFNT UP MFBE UP DPVOUFSJOUVJUJWF
WFSZTNBMMQSPCBCIJMJUJFTPGIVHFQBZP T $POTJEFS GP

-*XJTIUPUIBOL "OESFBT .PHFOTFO BOE 5FSVKJ PNBT GPSWBMVBCMF

#PTUSPN JTDBTFJT CBTFE PO JOGPSNBM EJTDVTTJPOT CZ EJ
&MIF[FS :VELPXTLZ "OPUIFS DBTFUIBUJOWPMWFT WFSZ TNBMM Q
UIF4U 1FUFSTCVSHHBNF 4FFGPSFYBNQMF1FUFSTPO



1BTDBM T .VHMHNBPMHOF BQQSPBDIFT 1BTDBM BOE DMBJNT L
OQFSBUPS GSPNUIF4AFWFOUI %JNFOTJPO FTUSBOHFSC
GPSNNBHJDUIBUXIJMMHJIJWF 1BTDBMBUIPVTBOE RVBES
UIF4AFWFOUI %JNFOTJPO JG 1BTDBM QBZT UIF NVHHFS UI
UIBUUIF NVHHFS XJMM VTF GPS IFMQJOH PSQIBOT JO UIF
TIPO

1BTDBMUIJOLTUIFQSPCBCIMIJUZPG UIFNVHHFSUFMMJOH |
UIF QPUFOUJBM QBZP JT TP IJHI UIBU UIF FYQFDUFE VUJMJ
QPTIJUJWF 'VSUIFSNPSF BTMPOHBT1BTDBMIBTBOPO [FSP
UIBUUIFNVHHFSIJTBCMFBOE XJMMJOHUP SFXBSEIJN XJUIE
UIF NVHHFS DBO JODSFBTF UIF QBZP VOUJM UIF P FSIBT QfF
"UTPNF QPJOU NBYJNJ[JOH FYQFDUFE VUIJMJUZ XJUI VOCI
QBZJOHUIFNVHHFS "OENPSFHFOFSBMMZ JUMFBET UP

1SPCBCIJMJUZ 'BOSBORUBDNMZ QSPCBOIBMGWZS B O Z
OJUFVIUUMRSYZIT TPNF MBSHF ¥DPYIBIWQ@SMABZJIM
JUP G BOEPUIFSXJTFOPUIJOH JTSEFUUFSUIBODFSUBJ(

*OSFTQPOTFUPDBTFTMIJLFUIJT TPNFIBWFBSHVFEUIBU
TNBMM QSPCBCJIJMJUJFT EPXG R@EB[E SV IWMPART BBWAMWI U OH
BNQMF .POUPO BSHVFT UIBU POFPVHIUUPEJTDPVOUYV
EPXOUP[FSP XIJMF4NJUI BSHVFTUIBUJUJT SBUJPOBM

JTNBZOPUCFQPTTICMFJIG VUIMIJUZIJTCPVOEFEBT TUBOEBSE BYJI
NBYJNJ[BUJPO SFRVJSF 4FF GPS FYBNQMF ,SFQT Q BOEf BOE f
UIFTJT

8JMLJOTPO Q



RVIJISFE UPFBSHFBRSFNBOZ XBZTPGNBLJOH1SPCBCIMJIJUZ %JT|
-FU ° NFBO UIBUBU MFBTU BT Q&AGkEMIFRE BHOPUF

UIFFYQFDUFE VUJIJMXIILFOPING@ MMTQEFPUBCIMIUIFT IBWF CFFO
EPXO UP [FSP SFBE BT AUIF QSPCBCJMJUZ E'IMDPPVOUFE FY
MFOBHMJHIJCMERBRGCPCBCIWMAOUZ CFMPX UIFEJTDPVOUJOH |
BQSPCBCIJMJUZ UIBU TIPVME CF EJTDPVOUFE EPXO UP [FSP
WFSTIJPOT PG 1SPCBCIMJIUZBJWHOR YTOMMRINDBSBHU T DBMM JU

IBIJWF %JTDPWSWBRNMM QSBDEFDUTIG BOE POMZ

JG AR .. XIFBF . BO& . BSFPC

UBJOFE CZDPOEJUJPOBMJ[JOH PO UIF TVQQPTJUJPO Ul
OPO OFHMJHJCMF QSPCBCJMJUZPDDVST

(JWFOUIBU1SPCBCIMJUZ %JTDPVOUJOHEJ FSTGSPN &YC
upP WiJPMBUFBU MFBTU POF PG UIFGPMMPXJOHBYJPNT UIBU
FPSZ $PNQMFUFOFTT 5SBOTJUJIJWJIUZ VOEBIFFGMNPEFODF BOE
WIPMBUJOH UIFTF BYJPNT SFOEFST QSPCBCJIJMJUZ EJTDPVC

4NJUIBSHVFTUIBUEJTDPVOUJOHTNBMMQSPCBCIMIJUJFTBMMPXT P(
JUZGPSUIF1BTBEFOBHBNF TFF</PWFSBOE )EKFL > 00 4NJUI TWJIF
PMEDPVMECFDIPTFOMPXFSUIBOBOZSFMFWBOUQSPCBCIJMJUZJODBT
PVUDPNFT 4P JOF FDU EJTDPVOUJOH TNBMM QSPCBCJIJMJUJFT NJHIU C

OVNCFSPGQPTTIJCMFPVUDPNFT 4FF)EKFL *TBBDT BOE-VOEH
GPS DSJUJDJTN PG EJTDPVOUJOH TNBMM QSPCBCJIJMJUJFT "MTP TFF #F
PNBT (PPETFMM SVTTFMM BOE *TBBDT SVTTFMM BC

GPSEJTDVTTIJPOTPGJITTVFTTVSSPVOEJOH 1SPCBCJMJUZ'BOBUJDJTN
4FF $IBQUFS GPSBEJTDVTTJPOPGTPNFQPTTIJICMFWFSTIJPOTPG 1S

WPO /FVNBOO BOE .PSHFOTUFSO +FOTFO QQ o] BOE )B
QQ o] JTDIBQUFSBTTVNFTUIF WPO/FVYNBOO .PSHFOTUFSO GSBN
XJUIHIWFO QSPCBCJIJMJUJFT SBUIFSUIBOUIF4BWBHF GSBNFXPSL XIFS
DPOTUSVDUFEBMPOHTJEFVUIJMJUJFT SFRVJSJOHUIFVTFPGBEJ FSFC



BTUIFSFBSFNPOFZ QVNQBSHVNFOUTGPSFBDIPGUIFTF BY

JTDIBQUFSTIPXTUIBUTPNFWFSTIJPOTPG1ISPCBCJIMJUZY
%JTDPVOUJOH WJPMBUF *OEFQFOEFODFBOE $POUJOVJIUZ
UPFYQMPJUBUJPOJOUIFNPOFZQVNQT GFFSTFOEBIFFOEFODF
TUSVDUVSF PG UIFDIBQUFS f EJTDVTTFT UISFF XBZT JO XI
JOH NJHIUWJPMBUF $POUJOVJIUZ JTTFDUJPOBMTP TIPXT L
BSFWVMOFSBCMFUPFYQMPJUBUJPOJOBNPOFZQVNQ GPS
TPNF XBZT PG BWPJEJOH FYQMPJUBUJPO JO UIBUDBTF f T
DPVOUJOHWJPMBUFT*OEFQFOEFODF "TBSFTVMU QSPCBC
UPFYQMPJUBUJPOJOBNPOFZQVNQGPS*OEFQFOEFODF f
BWPJEJOHFYQMPJUBUJPOJOUIF*OEFQFOEFODF .POFZ1VN
OPQMBVTIJCMF XBZUPEPUIJT FDIBQUFSDPODMVEFT UIBL
I1VNQHSFBUMZ VOEFSNJOFTUIFQMBVTIJCIMJUZPG 1SPCBC.

$POUJOVIUZ

JTTFDUJPO EJTDVTTFT UISFF XBZT JO XIJDI1SPCBCJMJUZ !
$POUJOVIUZ 'JSTU JUTIPXTUIBUWJFXTUIBUEJTDPVOU Q
DPVOUJOH UISFTIPME WIJPMBUF $POUJOVJUZ J/FYU JU TIP:

(VTUBGTTPO GPSUIDPNJOH *UIBTBMTPCFFOBSHVFEUIBUFWFO BF
6UIMJIJUZ FPSZDBOCFFYQMPJUFE JO TPNFDBTFT XJUIBO JO OJUF TFS
GPSUIDPNJOH f BSHVFTUIBUTVDIBHFOUTDBO BWPJEFYQMPJUBUJPC

*TBBDT BMTP QSFTFOUT B QSPCMFN GPS QSPCBCJMJUZ EJTDPV
X1IJDI4NJUI BOE .POUPO SFTQPOECZBSHVJOHUIBU SFMFWBOL
UPCFFWBMVBUFEDPMMFDUJWFMZ JT SFTQPOTFEPFTOPUIFMQ BWPJ
JOUIJTDIBQUFS



QSPCBCIMJUJFTVQUPTPNFEJTDPVOUJOHUISFTIPMEWJPM
JuzZ 'JOBMMZ JUTIPXT UIBU WJFXT UIBUUDBIRNEBIEF WFSZ TNB
WIPMBUF FJUIFS $POUJOVIUZ'FPBBFBEVMUIFE WBRVBBOOR $F
ovJuz 1spPCBCIJMIUZ JTDPVOUJOHJT WVMOFSBCMF UP FY
$POUJIJOVIUZ 4PNF XBZT PG BWPJEJOHFYQMPJUBUJPO JO U
DVTTFE

F$POUJIJOVIUZ .POFZ1VNQ

"TNFOUJPOFEFBSMJFS $POUJOVJUZJTPOFPGUIFBYJPNTL
6UIJMJIUZ FPXZ NFBO UIBUTUSJDUMZ QSFGFSSFE PSTIJNQMZ
UP "MTP MFIF B SJTLZ QSPTRIBIMDWEXIRALE BSETU@EDWOH

BOE B7 DIBODF PG QB@UBFDIOH $POUJOVJIUZUIFOTUBUFTU

$POUJIOVEBU K KUIFOUIFSFBSF BSPEBCIMIUJIFT
TVvDIUIBYW K

7TJFXTUIBUEJTDPVOU QSPCBCIJMJUJFTCFMPXTPNFUISFTIP
IPXUIF$POUJOVIJUZWIPMBUJPOIBQQFOT DPOTJEFS UIFGP

$POUJOVIUZ7IJPMBUJPO

*OTUFBEPGJHOPSJOHWFSZ TNBMM QSPCBCJMJUZPVUDPNFT POFN
TUBUFFf JOS$IBQUFS PG UIJTUIFTJTPO 4UBUF %JTDPVOUJOH

A4PNF QSRATIIFDUBJDUMZ QSFGFSSFXIEP BORPBEMQ EFGFSSFE UP
CVAJT OPU XFBLMZYQSFGFSSFE UP

/IBJWF %JTDPVOUJOH -FYJDBM %JTDPVOUJOH 4UBUF %JTDPVOUJOH

%JTDPVOUJOH EJTDVTTFE JO $IBQUFS PG UIJTUIFTIJT BMM WJPMBUF
DPVOUJOHUISFTIPMEJTUIFMPXFTUQSPCBCIJMJUZOPUEJTDPVOUFE EP



ISPTQFXUWFT QSPEBEITMBNIE2ANFSZ HPPE PVUDPNF BOE
PUIFSXJTFOPUIJOH

ISPTQFPRNISUBIOMZ HIWFTB HPPE PVUDPNF

1SPTQFPRISUBIJOMZ HIWFT OPUIJOH

-FBCF UIF EJTDPVOUJOH UISFTIPME F&XBWW OQSEBECBCIMJIU
DPVOUFEEPXOUPI[FSP CVUQSP&RBLNMIRF T B B MABPTVUOBJTFHE
"MTP TVQQRITHF CHUWFSXUIBOJT CFWUBOPBOFHMIHICMF
QSPCBCIMIJUZPGBWFSZHPPE PVUDPNF BOE PUIFSXJTF OF
UBJOHPPEPVUDPNF XIJDIJTCFUUFSUIBODFSUBJOMZ HFU
/IFYU DPOTJEFSUIFGPMMPXJOHNJYFE MPUUFSZ TFFUBC

ISPTQFOUIWFT QSP (B B EUYSPCBCP@BIUZ
JF QSPEBRCGBWKESZHPPEPVUDPNFBOEPUIFSXJTFOP

(JWFO#IBUIF EJTDPVOUZROVIMUIEWVIFPAMEECZ BOZ QSPCBCJMJU
NVTUCFCFMPX UIFEJTDPVOUJOH WS EDMPIVE GPEOH ERXBO0OU |
UP [FSPO.BAOFEOMZ HIWFT B OFHMJHJCMF QSPCBCJMJUZ PG B C
HIWFCG-DIBJUBJOMZ HIW F T+BNWH R ECFVAJAER NS R $SBEBBOM M
QSPCBCIMIUJIFT4 P O P XO0XIF RUWFEXWIBBJTO CFU

UFS bWIBO-VJUO CFUU&SAUIBO BMM QSIMCBCZJMKJIUDFJIT B
WIJPMBUJPO PG $POUJOVIUZ



5./92 %o
"7T6<9.A6<; <3 $<;A6;B6AF

A # 7 A #
6. 8 7FSZHPPE /PUIJOH
- (PPE (PPE

FSFIJTBMTP BNPOFZ QVNQ BSHVNFOU GPS $POUJOVJIUZ
NFOUJOUFOETUPTIPXUIBUBHFOUT XIP WIJPMBUF TPNF BMN
OBMJUZ XPVME NBLF BDPNCJOBUJPO PG DIPJDFT UIBU MFBE
WVMOFSBCIMJUZ UP UIJTLIOEPGFYQMPJUBUJPOJT B TJHOC
DPVOUJOHJT VOUFOBCMF BT B UIFPSZ PG JOTUSVNFOUBM S
BSHVNFOUGPS $POUJOVIJUZHPFT BT GPMMPXT

552 $<:A6:B6AF .<:2F 1B:=

*WFSZ RRPE
A T0PUIZAH

*WFSZHPPE
A T0PUIJOH

£ 7 /PUIJOH
6. K p K pgGPSBMM QSPMCBCIMJUJFT

*OUIJTEFDJTIJPOUSFF UIFTRVBSFSFQSFTFOUTBDIPJDF O
DIBODFOPEF (PJOHVQBUBDIPIJDFOPEFNFBOTBDDFQUJOI
NFBOT SFGVTIJOHBHUF®SRBREFUBSWY ©XHUT BSCIJUSBSIMZ TINJIJMB

4FF (VTUBGTTPO GPSUIDPNJOH f (VTUBGTTPO DBMMT UIJT UIF -F
(VTUBGTTPO GPSUIDPNJOH f BMTP QSFTFOUT BOPUIFS NPOFZ QVNQ B
$POUJOVIUZIOBEJ FSFOU XBZ

3BCJOPXJID] Q



ue. JUSFTVMUT JO UIFA4d.BNb P QBPEBB8IMIUZ BSCIJUSBSJIM
POF )PXFWFS OP NBUUIFSR RBRXO®&MMNM POMZ HIWF B OFHMJH.
QSPCBCJMJUZ PGB QPTJUJWF PVUDBPN® FIFDYIBAQHF BRBOU J°
6. 86/ JTMIENDFQU UIBU UIF BHF OaMIBTTTN&EHEMWA-\TO U
UIFUISFTIPMEQSPCBCJIJMJUZ P& BRE® WMZUHIMWH-H\BUDAPHNN J M 0JOW
QSPCBCJIJMJUZPGBQPTJUJWF PVd] PRWTSe OPP NBRIBIFBSOU QSF(
IPX DMRTRUP POF $POTFRVFOUMZ UIF BHFOU BDDFQUT UIF
NFBOTUIBUUIFFYQMPJUFSHFUTB YFEQBZNFOU XJUIPOMZ
PGIBWIJOHUP HIWFVQBOZUIJOH FTJUVBUJPOJT UIFSFGF
FYQMPJUBUJPO

SPTVNNBSJ[F WIJFXTPOXIJDIBMMQSPCBCIJMJUJFTCFMP>
PMEBSFIJHOPSFEWJPMBUF $POUJOVJUZ BOEUIFZBSFUIFSIH
JOUIF$POUJOVIUZ .POFZ1VNQ

JYUVSF$POUJOVIUZ

FQSFWJPVT$POUJOVIUZWIPMBUJPOIBQQFOTCFDBVTFUIF
UIOMJFECZBOZQSPCBCIMIJUZCFMPXPOFSFTVMUTJOBAQS
UISFTIPME JTIBQQFOTCFDBVTFUIFEJTDPVOUJOHUISFTIP
OPUEJTDPVOUFEEPXOUP[FSP )FODF UIFTFUPGOPO EJTD
JUJTBOJOUFSWBM PG UIFGPSN<U > )PXFWFS JOTUFBE
CFIJOHUIF MPXFTU QSPCBCJMJUZOPUEJTDPVOUFE EPXO UF
QSPCBCIJMJUZUIBUJTEJTDPVOUFE *OUIBUDBTF UIFSFJTUC
cCIJMJUZ BOEUIFTFUPGOPO EJTDPVOUFEWBMVFTJTPQFOF



PGUIFGPSN W X>MMPOMZ IBWFQPTIJUIJWF QSPCBCJIJMJUZ E.
VUIMJIUZJIG JUMHIWTFPI(BBCNMBUU BG B QP TFUUIWFTRVUWFENF X1
CVUBSCJUSBSJMZDMPTFUP [FSP #VUJO UIBUDBTF POF D
JUZUIBU NBZCFWFSZDMPTFAUPfPO#*OTRMDIIFGIBBSET GPS
BMMQSPCBCIMIJUJFTBCPWFUIFEJTDPVOUJOMUISFTIPME
UulBU UIFJS QSPEVDUJT TUIJMM BCPWF UIF EJTDPVOUJOH UI
BCIMJUZ %JTDPVOUJOH DBO BWPJE UIF QSFWJPVT WIJPMBU,
EJTDPVOUJOHUISFTIPMECFUIFIJHIFTUQSPCBCIJMJUZEJTL
JPXFWFS UIJTWIJFXWJPMBUFTBOPUIFSWFSTJPO PG $POL

JYUVSF$POUPGBIWUM QSPB@QEDWFTFUPG QSPCB
CIMIJUIKT XJUIQSPQFSUBOEUIFTFUPG QSPCBCJM
JUJF® < XJUIQSPQFSUBSFDMPTFE

*OF FDU UIJTQSJODIJQMF TUWBWUIUMFBTUGBDHEPPEBOWSPTQ
XJUITPNFQSPOBEAMIBRNZF NVTUCF TPNFIJHIFTUBOETPNF M
CIMJUZ XJUI XMWIBUMFBTU BBHWYPMEBSSIMZ JCROSNMFGRFDBT

HPPEBT QSPTOQFBPQ@UIFSF NVTUCF TPNFIJHIFTUBOE TPNF M|
CIMJUZ XJUITXBUDMFBTU BT HFPPIEHFBETIPX UIF WJFX VOEFS DPOT.
FSBUJPO WJPMBUFT .JYUVSF $POUJOVJUZ DPOTJEFS UIF GP

JTJTBYJPN JO)FSTUFJOBOE.JMOPS Q "OPUIFSXBZUPTUBI
JTBT GPMMBXdy *GBWOIRNFBRQRK ~ zUIFO{ "z 4INIJMBS§ML<YJG MIN
«<BOE 7 y{<UIRO y{

JTDBTFJTBMTPB WIJPMBUJPO PG UIF GPMMPXJOH WFSTJPO PG $PO!
JYUVSF$POUJOVIUZ )FSTUFJOBOE .JMOPS QQ o]

$POUJOVIUZ XFBL WCBFGRSFODIFO UIFSFJT B«\QSPCBCJIJMJIUZ
6 AAVDI WIBY{



JYUVSF$POUJOVIUZ7JPMBUJPO
I1SPTQFPRUISUBIJIOMZ HIWFT B WFSZHPPE PVUDPNF
ISPTQFPRNSUBIOMZ HIWFTB HPPE PVUDPNF
I1SPTQFPRISUBIJOMZ HIWFT OPUIJOH

*O UIJTOBRTEFUUF XWIBOJT CFUUPSBPBOFS TVQQPTFUIBU U
WFSZHPPE PVUDPNF JT TV ® &80 BM M S F BABIMSBEBEYE T
K¥IWFOMITBEJTDPVOUFE EPXO UP [FSRHO#MJITBOPU UIF DB
MFBTUBTHPPEBEFSFJIT OP MPXFITWIXSPBIBTBMMFBTU BT
HPPE:BT'P S B#MTBUMFBTUBXIFOFB®H BIT XPSTF
UIB:O JTJTBWJPMBUJPOPG.JYUVSF$POUJOVJIUZ
'VSUIFSNPSF FWFO UIPVHIUIJT WJEXBWPJETUIF STU $P
TUJMM WVMOFSBCMF UP UIF $B.OCFOB/QYP TRFDAUIVIBY HFWFT
QSPCBE£JMGWBWFSZHPPEPVUDPNF BOEPWJEBXITFJUHJIWET
QPTJUJWF QSPCBCJMJUZ EJTDHRV O ORPENBYUQFTSU PK DWWV FU Z
fITUP[FSP 6!MTACMEQSPTQFDU UIBU H&WfPTGBBQBPEB CIMJIUZ
HPPE PVUDPNF BOE PUIFSXJTFTIWHSXWB VI BPE BIFOH SP G
XJMM POMZ IBWF QPTJUJWF QSPCBCJMJU FSIZIDAPDE BP FY (
POF%PUIFSXJTFUIFQSPCBCJMJUZPGB ®@BDEJUWHPVUDPNF

*O.JYUVSF $POUJONJITUZFIPMBYNIDIBDIT CFUUFBXFBDS UIFSFJT OP
QSPCBCAIMAUEZVDI LIBIkd 8IFG b«d JT CFUUESXFFIBBO TVQQPTF

TP XIFO <«<dJT XPSTECHDXBVTFJUPOMZHIWFTBOFHMJHIJCMF QSPCBC
PVUDPNF

"TCFGPSF /IBIJWF%JTDPVOUJOH -FYJDBM %JTDPVOUJOH 4UBUF %JT!
BOE5BIJM % JTDPVOUJOHBMMWJPMBUF .JYUVSF $POUJOVJUZJOUIJT XB.
[IJHIFTUQSPCBCJMJUZEJTDPVOUFE EPXO UP [FSP



EJTDPVOUFE EPXODB®[EEBSTIUSBS 8M,Z ®BMPFTTF WPU F S P
IBWFQPTJUIJWF QSPCBCIJMJUZ EJTDPVOUFEFYQFDUFE VUJI
DMPTFUPPOF # fIMBUHEBT.UsJTBUNPTUNBSHJOBMMZCFUUF
OPUIJOH $POTFRVFOUMIFEWPMRITFFOUP POF QSPCBCJMJUZ
XPVMECF XIMMJOHUP QBZ TPNF YBE.BANEPRHORUWIDO PSEFS UP L
UIF$POUJOVJIUZ .POFZ1VORNBRIUBSXIPXDMPTFUPPOF XFDB
BWFSTIJPOPGUIF$POUJOVIUZ . POFZ1VNQXIFSFUIFFYQMP.
BT MPOHBT XFWOWIPPFIFUMZ DMPTF UP [FSP FSFGPSF BOFY
B YFEQBZNFOU VQ 6P, UGFKSWBMVHFBHGF-OU XJUI POMZ BO BSC.
TNBMMDIBOPE IBWJOHUP HIWFVQBOZUIJOH

5P TVNNBSJ[F WIJFXTPO XIJDIQSPCBCIJMJUJFTVQUP TPNI
BSFIJHOPSFEWJPMBUF .JYUVSF $POUJOVIUZ FZBSFBMTP\
UIF$POUJOVJIUZ .POFZ1VNQ

$POUJOVIUZBOE4UBUFXJTF %PNJOBODF

"TEJTDVTTFEFBSMJFS $POUJOVIJUZWJIPMBUJPOTDBOCFB
OPO EJTDPVOUFEQSPCBCJIJMJUJFT BMUIPVHIUIJTEPFT OPL
UVSF $POUJOVIUZ )PXFWFS *XJMMTIPX UIBU 1SPCBCJMJL
FIJUIFS $POUJOVIUZPS 4UBUFXJTF %PNJOBODF $POTJEFS L
UBCMF

$POUJOVIUZPS4UBUFXJTF %PNJOBODF 7JPMBUJPO

ISPTQFDOWFTBWFSZHPPEPVUDPNFJOTUBUF BHPPEP



TUBUF BOEOPUIJOHJO TUBUF

1SPTQFDWIWFT UIF TBNF RIVNUDDPINN® BUBUF B
HPPEPVUDPNFJOTUBUF BOEOPUIJOHJO TUBUF

1SPTQFPRISUBIJOMZ HIWFT OPUIJOH

-FUUIFQSPCBCIMIXZIIHGE JUBBMPERIF EJTDPVOUJOH UISFT
MFUUIFQSPCBCIMMXIZIPIITBEPWFEKEFIFEJTDPVOUJOHUISFTIF
MFUUIFQSPCBCIMJXKXPGITUBMFP BEPWF UIFEJTDPVOUJOH
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v 7ESZHPPE (PPE /PUIJOH

077 7FSZ HRPHEPPE /PUIJOH

2 /PUIJOH /PUIJOH /PUIJOH

(JWFOUIBUUIFPOMZ EU FRFODF)XIBUXBRQFOT JOBWFSZ
TNBMM QSPCBCJMJUWZBAEBUBW FFF RMBBUESPCBCJIJMJUZ EJTD
FYQFDUFE VUIJMJUZ )PXFWFS DPOTJEFSJOHUIFTF QSPTQF
WIPMBUJPOPGUIFGPMMPXJOH QSJODJQMF

/[PUFUIBU TUSJDUMZ TQFBLJOH 4UBUFXJTF %PNJOBODFJT VOEF OF
UIFPSZVOEFS SJTL TVDIBTUIFWPO/FVNBOO .PSHFOTUFSO GSBNFXPS

EFDJTJPOUIFPSZVOEFSVODFSUBJOUZ XIFSFUIFSFJTBOFYQMJDJU VC
4ABWBHF GSBNFXPSL



4UBUFXJTF %PNGOUBOP¥UDPNF PGT(BSPVMEBDU BT
QSFGFSSFEBTUIFPVUDPBMM®MG QBEPADWBBO

UIFSNPSF JGJOBEEJUJBO UUSPVUMEBNRFGFSSFE UP UII
PVUDPNF®GPNF QPTTIJCMKTUBUF UIFO

*O TURUFIWFT B CFUUFSUPY XDPWIF UOBJIOF PUIFS TUBUFT UIFZ
UIFTBNFPVUDPNFT 4P CZ4UBUERUURF® PNBOBODF

5P BWPJE WIPMBUJOH 4UBUFXJTF %PNJOBODF JO UIJT XB
NJHIU VTF 4UBUFXJTF %PNJOBODF UP SBOL QSPTQFDUT UIE
EJTDPVOUFE FYQFRPYMNUJMOWKF DPOTIJEFSFBWEBUUFS UIBC
UIPVHIUIFJS QSPCBCJMJUZ EJTDPVOUFE FYQFDUFE VUJMJL
XJMM MFBEUP BWJPMBUJPO PG $POUJOVIUZ $POTJEFS UIF

ISPTQRDUYIWFT QSPCBICBOH QPSS PCBCPBIUZ

"OZEFDSFBTFJOUIFQSPCBCIJMUNXZIWK NBRABBE PVDBPHB IJB
U TQSPCBCJMJUZ EJTDPVOUFE FYQFDUREVYWIMJUZ JT MFTT
QSPCBCJMJUZ EJTDPVOUFE FYQRED'UFESVBINM RNSPLBME MO U IR
n $POTFRVUFQOUMZUUF S GIBOBMM QSMCBCIJMJUJFT

/IPX XFIBWRIUBOFUU&S UXBIDI JT CF WU FINMJUBDC FU

UFS WBGPS BMM QSPCBCJIMXIIUDARDT B WIPMBUJPO PG $POU
JUzZ 4P VTIJOH 4UBUFXJTF %PNJOBODF UP SBOLQSPTQFDUT
EJTDPVOUFEFYQFDUFEVUJIJMJUZMFBET UPBWJPMBUJPO PC

4BWBHF Q BOE-VDFBOE 3BJ B Q
4FF .POUPO f



J)PXFWFS POFNJHIUBISWNFNSEAUDBWPIE UP POF UIFBHFOUTIP)Y
UIFQPTTJCIMJIWZAXB @IRCU FSCBIVMXPVME UIFOCF CFMPX UIF
EJTDPVOUJOH WWAXPVYMPMIBVBOEOFHMIJHICMFQSPCBCJIMJUZ
NJHIU SBOLQSPTQFDUTUIBUIBWFFRVBMQSPCBCJMJUZ EJ’
UIFJSFYQFDUFE VUJMJUJFT XJUIPVU EPOOFRVEOOUMZNBMM
U e XPVME IBWFUIFTBNFQSPCBCJIJMJUZ (EBOBPVOUFE FYQFD
"OE XJUITPNFWBMBATHSSEFBUFS FYQFDUFEVUJMJUZ XJUIPV
TNBMM QSPCBCJIJMJUJFT 4P JG XFSBOLQSPTQFDUT XJUI U
EJTDPVOUJOHJODBTFT XIFSFUIFZIBWFFRVBMQSPCBCJIJMJL
UIFDgJT CFUUEBES XIBXO TPNF QSPEBCIMMIZ UIFSF JT
OP WIJPMBUJPO PG $POUJOVIUZITXPBORU IBBFSBBMIW UIBU
n

JPXFWFS JG PRVFUMNERFTBTTPDIJBUFE QSPCBCJIJMJUJFT BS
EJTDPVOUJOH UISFTIPME UIFOPOFTIPVME ORPU JHOPSF UIF
gDFSUBJOMZ SFTVMUT JO B UWBFO BOHPOP O FHMIHBXICEMF QSPC
PGPCUBJOJOHOPUIJOHBT XFMM "TUIFQSPEBTIMIUZ PG P
OPO OFHMIHINCWEOPU CF JHOPSEEg 3POASRWVE OBIMZ
GPS BMM QSPCBCIMBOERIF IBWF OPU BWPJEFE WIJPMBUJOH
"TMPOHBTPOFJHOPSFTPVUDPNFT XIPTFBTTPDJBUFE QSP(
DPVOUJOHUISFTIPME POFNVTUWJPMBUF 4UBUFXJTF %PNJ

4FFf JOS$IBQUFS PGUIJTUIFTJIT

/IBIWF %JTDPVOUJOH -FYJDBM %JTDPVOUJOH 4UPDIBTUJD %JTDPVO
$POUJOVIUZ PS4UBUFXJTF %PNJOBODF JO UIJT XBZ )PXFWFS JG POF E
NJHIUCFBCMF UP JHOPSF UIFIQRITHICIGIUZ BGCTHROUBUFEOHIBUF IBT B OF
HICMF QSPCBCJMJUZ 4FFf JO$IBQUFS PGUIJTUIFTIJT PO 4UBUF %JTD



1SFGFSFODFTMJLFUIJTBSFBMTPWVMOFSBCMFUPBNPOF
QVNQJTOPUBTQSP UBCMFGPSUIFFYQMPJUFSBTUIFQSFW
POMZHFUTBOFHMJHIJCMF QSPCBQ@JINFUZPSPHRFDIDOWIBEN F |
JT MUEFDFQU UIBU UIF BHFOU IBT MFTT NPOFZ JO TUBUF P (
DPNF JO TUBUF JT TUJMM QSRGFBSFHRIWPEJIBCPEUDPNF PG
u’”IBWF FRVBM QSPCBCJMJUZ EJTDPVOUFEFYQFDUFE VUJN
OBODF XFIBWFUFBUES MIBDIJT CFUUFSRTEOVQ PG
UIFNPOFZQVNQJTTIJNJMBS UPUIF$POUJOVIUZ .POFZ 1VNQ
U g XIJDIJTBSCJUSBSJMBHMFROUMBSUURPOI® FSPEBOHF
GRSg FBHFOU QSH@GF&TOP NBUUFS IBXDRMPODRF CFDBVTF
U gTQSPCBCJMJUZ EJTDPVOUFE FYQFDRGE VRUDSMRIBRTZRIT MFT
JOUIFQSPCBCJMJUZ PG BIHWPW EPMUDWP BIG JOT QSPCBCJMJUZ
FYQFDUFE VUIJMJUZ CFIOH MP XFIF FNB@MP BWFSGHFUT B OFHM
QSPCBCIMIJUZPGQBZNFOUGSPNUIFBHFOU XJUIPOMZBO BS
JOHUPHIWFVQBOZUIJOH JT NPOFZQVNQJT OPUBTQSP L
UIFQSFWJPVT POFT CFDBVTF UIFSFJT POMZ B TNBMM QSPC
QBZNFOU )PXFWFS UIFSFJTPOMZBOBSCJUSBSIJIMZ TNBMM
TPNFUIJOH TPUIJTTDIFNFJIJTTUIJMM QSP UBCMFUPUIFFYQ

UIFSFGPSFBWPJEWJPMBUJOH $POUJOVIUZ%BU MFBTUJGUIFEJTDPVOL
EJTDPVOUFE EPXO UP [FSP )PXFWFS JU XPVME TUJMM WIJPMBUF .JYUV/!
EJTDVTTFEJO f 'VSUIFSNPSF UIFEJ FSFOUWFSTIJPOTPG4UBUF %JTEL
PS4UBUFXJTF %PNJOBODF 4FFf JOS$IBQUFS PGUIJTUIFTIT



7VMOFSBCJMJUZUPUIF$POUJOVIUZ .POFZ 1V

1spCBCIMJUZ EJTDPVOUFST BSF WVMOFSBCMF UP FYQMP J!I
1VNQ CFDBVTFBSCJUSBSIJMZ TNBMM JODSFBTFT JO QSPCBC
DPVOUJOH UISFTIPME UP KVTUBCPWFJU DBO NBLF B MBSH
QSPTQFDU O0OOFQBSUJBM TPMVUJPO XPVMECFUP SFEVDF Q
DPVOUJOHUISFTIPME CVUOPUBMM UIFFXBFEPXWRRJFSP %o
DPVOUISRCBCIMJUZEJTDPVOWF$O ¥ PVHPEOTUIDWN DIPPOF Z
1VNQ #VUUIFZ XPVME OPUCF XJMMJOHUP QBZBT NVDIGPS
SFEVDJOHQSPCBCIJMJUJFTBCPWFUIFEJTDPVOUJOH UISFT|
JPXFWFS FWFOJG QSPCBCJMJUJFTBCPWFUIFEJTDPVOU.
NBZCFQPTTIJCMF UP DPNQFOTBUF GPS UIPTF SFEVDFE QSP
VUIMIUZ O¥ROFSHCBCIMIUZ EJTDPVOUFST XPVME TUJMM Q
HFJ JOTUFBEgPGWFSUIFMFTT VOMJLFJO UIF *OEFQFOEFOTL
EJTDVTTFE MBUFS BUMFBTU QSPCBCIJMJUZ EJTDPVOUFST
OBNFMZ GPSBTNBMMJODSFBTFJOUIFQSPCBCIMJUZ PG B (
MPX UIF EJTDPVOUJOH UISFTIPME UP KVTU BCPWF JU FSF
OPUBT XPSSJTPNFBTUIF*OEFQRGBEHEDNPBO FYULINNKQIU CF

SFEVDJOH QSPCBCJMJUJFT KVTU BCPWF UIF EJTDPVOUJOH UISFTIPN
f

*GVUIJMJUZJT CPVOEFE UIFIBOQFIPGFEOAIQMIUVZIPGFEPVUDPNF NJHIU
JPXFWFS UIFO 1SPCBCIMJUZ %YJTDPVOUJOH XPVME CF SFEVOEBOU BT
OP MPOHFS IBWF DPVOUFSJOUVJUJWFJNQMJDBUJPOTJODBTFT UIBU JO
QBZP T%BU MFBTUJGUIFVQQFSCPVOEJTOPUWFSZIJHIBOEUIF MPXFS

SFTPMVUF $IPJDF .ZPQJD $IPJDFBOE4FMG 3FHVMBUJPO EJTDVTTFE
UuJoVvVJUZ .POFZ1VNQCFDBVTFUIJTNPOFZQVNQJTOPUEZOBNJD MJLFUIF
"MTP "WPJE &YQMPJUBCMF 1MBOT BOE "WPJE %PNJOBUFE 1MBOT EJTD)\
QMPJUBUJBOIXOFD®BY EPNJIQEUWFEWLIFTF QSPTQFDUT HIWF TMJHIUMZ EJ F¢



BSHVFEUIBUBHFOUT XIPNBYJNJ[FFYQFDUFE VUJMJUZ XJUI
UJPOBSFBMTP WVMOFSBCMF UP TDIFNFT UIBU BSF BSCJUSI
JOEFFE UIJTJIT XIBU1BTDBM T .VHHJOH JMMVTUSBUFT FZ
BSCJUSBSIMZDMPTFUPBDFSUBJOMPTT BT MPOHBT UIF QB
JTHSFBUFOPVHI )PXFWFS VOMJLFQSPCBCJMJUZEJTDPVO
BNPVOUGPSBSCJUSBSIMZTNBMMDIBOHFTJOQSPCBCJMJU.,
JMMVTUSBUFTIPXQSPCBCIMJUZEJTDPVOUFST XIPXJTIUP.
EPDBSFBHSFBU EFBMIBOMHFODWFSBETNBMMFT

SPTVNNBSJ[F UIJTTFDUJPOEJTDVTTFEUISFFXBZTJO XIJ
JOHNJHIUWJPMBUF $POUJOVJUZ 'JSTU JUTIPXFEUIBU WJF
CFMPXTPNFUISFTIPMEWJPMBUF $POUJOVJUZ /FYU JUTIP)
QSPCBCJIJMJUJFT VQ UP TPNF UISFTIPME WJPMBUF .JYUVSF {
UIBUWIJFXTUIBUJHOPSFWFSZ TNBMM QSPCBCJMJUZ PVUD
OVJUZPS 4UBUFXJTF %PNJOBODF 1SFGFSFODFT UIBU WJP N\
BSFWVMOFSBCMFUPFYQMPJUBUJPOCZBNPOFZQVNQ )PXI
I1IVNQJT OPUBT XPSSJTPNFBTUIFNPOFZQVNQ GPS *OEFQF!

CIMJUJIFT

4IJNIJMBSMZ #FDLTUFBE BOE PNBT f QPJOU PVUUIBU 1SPCBCJ
UIFGPMMPXJOH QSJODJQMF

SFTIPMESINJESBATTPNFEJTDPVOUJOHUISFTIPMETVDIUIBU GPS
QPTJUIWF BBERMHFUUXOHI QSPCBCIMJUZ CFMPX UIF UISFTIPME JT O
CFUUFS UIBXBBUQ3SPEBCIMIUZ BCPWF UIF UISFTIPME%OP NBUUFS
CFUUFISUIBBAOE OP NBUUFS IPXDMPTFUPHFUIFSUIFUXP QSPCBCJMJL

SFTIPME 5JNJEJUZ TUBUFT UIBU DMPTF UP UIF EJTDPVOUJOH UISFTIP
OJUFMZ NPSFJIJNQPSUBOUUIBOJODSFBTJOHFYQFDUFE VUIJMJUZ

OOFQPTTIJCMFSFTQPOTFUPUIFPCKFDUJPOUIBUQSPCBCIJMJUZEJTD
DIBOHFTJOQSPCBCIJMJUJFTJTUIBUUIFEJTDPVOUJOHUISFTIPMEJT WB



GPSNFS UIFBHFOUJT BU MFBTU QBZJOH GPS TPNFUIJOH B
GSPNKVTUCFMPXUIFEJTDPVOUJOHUISFTIPMEUP KVTU BC|
*OEFQFOEFODF .POFZ1VNQ XIJDIJTBDBTFPGQVSFFYQMP

*OEFQFOEFODF

JT TFDUJPO TIPXT UIBU 1SPCBCIJMJUZ JTDPVOUJOH WJPM
TIPXTIPXWJIJPMBUJOH *OEFQFOEFODF SFOEFST QSPCBCJMJ
FYQMPJUBUJPO JO B NPOFZ QVNQ GPS *OEFQFOEFODF f E.
BWPJEJOHFYQMPJUBUJPOJOUIJTDBTF

"WIPMBUJPO PG *OEFQFOEFODF

5P TFFIPX 1SPCBCJMJUZ %JTDPVOUJOHWJPMBUFT*OEFQFO
QSPTQFDUT

ISPTQEQUWFT QSPCB&EIRIFANFSZ HPPE PVUDPNF BOE
PUIFSXJTFOPUIJOH

ISPTQFPRISUBIOMZ HIWFTB HPPE PVUDPNF

I1SPTQFPRISUBIJOMZ HIWFT OPUIJOH

-FUCF B QSPCBCIJMJUZ UIBUJT BCPWF UIF EJTDPVOUJOH UI!
4VQQPTFUIBUUIFWFSZHPPE PVUDPRNEIJTCIPWUDBB@UBQE HSFI

/IBJWF %JTDPVOUJOH -FYJDBM %JTDPVOUJOH 4UBUF %JTDPVOUJOH
%JTDPVOUJOHBMMWJPMBUF *OEFQFOEFODFJOUIJTDBTF 4FFf BOE P
BOE*OEFQFOEFODF



+ /FYU DPOTJEFSUIFGPMMPXJOHNJYFE MPUUFSJFT TFF U

*OEFQFOEFODF 7JPMBUJPO

ISPTQF®»UYIWFT B QSPEGBLBIWVEBRSPCB®LMIUZ
g JF QSPOAPGIBNWEBEZHPPEPVUDPNFBOEPUIFSXJTFOP

ISPTQRFRDWYIWFT B QSPEBBOMIRIQSPCBCR™MJIUZ
g JF QSPCB&EBWMPPE PVUDPNFBOEPUIFSXJTFOPUIJOH

(JWFO4UDBSUBJIJOMZ HIWFT B Q PolHU WNWFH P\OWYPBN®@ SRIABIEI M J U
PGBQPTJUIJWF PVUDPBNIEXFHBROUWEBWIYFE ¥JU IF

O0g® HIWFT POMZB OFHMJHJCMF QSPCBMNIWHEZXRG B QPTJUJ
2 JF ¢ HIWFT B OPO OFHMJHJCMF QSPCBCJMJUZ PG B QPT.
CFDBVTFUIFSFNVTUCFAPNFIY®PRUBEUNMIBBYMVUMU PG
QMIFBEICLFMPX UIFEJTDPVOUJOHFMGHRTIBOEWEMUIBU UISFT|
AVQQPTFUIBUUIFPVUDPNFTJO RVFTUJPOBSFNPOFUBSZ B(
FRVBMTUIFNPOFUBSZBNPVOU TF\WOD UUFBWE N MTQSPRCBRONIM J U 2
EJTDPVOUFE FYQBPRWBE VRSIMIGVBAQPTIJUIWF QSPCBCJIMJL
EJTDPVOUFE FYQFDUFE VUIJMJUZ *O UIBURBTUR 1SPCBCJIMJ
CFXPSTF WBO
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IPX XFIBWBHIBOFUUFSUOUMBWBDIT XPSTF WGBS TPNF
n >JTIJTBWIPMBUJPOPGUIFGPMMPXJOHBYJPN PG &YCQC

*OEFQFOEEGDK UIFO K GPSBMM QSPCBCJIJMJUJFT

n >

*OGPSNBMMZ *OEFQFOEFODFJTUIFJEFB UIBU B MPUUFSZ
BNJYFEMPUUFSZEPFT OPUEFQFOE PO UIFPUIFS MPUUFSJF
*OEFQFOEFODF IBQQFOT CFDBVTF CZNJYJOHHBNCMFT UPI
QSPCBCIJMJUJFT PG TUBUFT PS PVUDPNFT VOUJM UIFJS QSP
DPVOUJOH UISEHIPWH B MPXFS QSPCBCIMJIJUZP G B QPTJUJIW
EPFT XJUI TPNF &}:BNPORMMIZPFGIWFT B OFHMJHJCMF QSPCBCJMJ
PVUDPNF+ XdTMFMM HIWFT B OPO OFHMJHJCMF QSPCBCJMJU

+FOTFO Q



F*OEFQFOEFODF .POFZ 1VNQ

7JPMBUJOH*OEFQFOEFODF SFOEFSTQSPCBCIJMJUZEJTDPV
JOUIF*OEFQFOEFODF .POFZ1VNQ *UHPFTBT GPMMPXT
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FBHFOUTUBSUTXJWWOQGPEBEEDMBIMZPE PVUDPNFBOEPUIFSX.
OPUIJOH "UOPEF UIFBHFOUJ BB SFER WSBEF GSPN
KVTU-MAEFDFQU UIBU UIF BHFOU IBT MFTT NPOFZ *G UIF BHI
USBERBEHTVMUT JOUIFBHFOU HPJOH\OBBRIWMPIBO D B OFP EF
BHFOUXJMMCF P FSHERUSB BMHE P ENRMUYDFPANE-CIOWI U Z
BWFSZHPPEPVUDPNFBOE PUIFSXJTF OPUIJOH #PUIDIBOI
TBNFDIBODFFWFOU

FBHFOU DEBDALTXBSE JOEYBBIPO BCPVU UIJT EFDJTIJPO Q
JTNFBOTUIBUUIFBHFOUDPOTJEFST XIBUUIFZ XPVMEDIPP
BOEUIFOUBLFTUIPTFQSFEJDUJPOTJOUPBDDPVOUXIFO NBI

JT NPOFZ QVNQ JT GSPN (VTUBGTTPO Q o "MTP TFF )BN
QQ o] )BNNPOE C QQ o] BOE(VTUBGTTPO GPSUIDPNJOH f



OPEFTT UIFBHFOUOLQIPFGFBSAa XPVME BDDFQU UIF USBEF BU OP
VTJOHCBDLXBSEJOEVDUJPOBUOPEF UIFBHFOUDBOSFBT
JOHEPXOUIFUSBEFBU ORPEMBAUOEBIFMBPYRMDU PGBDDFQUJ
USBEF BT (JWFO UIBU UIF BHFOB@SBEGHASFNT QMBVTJCMF
UIBUUIFSFJT dwpPIBR Q$3BDbXKPVME CF XJMMJOH UP QBZ UP HFU
TUFBEPGUIFMBUUFS 4P UIFBHFOU-QBZT WIBWQSUBKEBOE F
IBWF FOEFE-VQ@XFWFO UIPVHI UIFZ DPVAMEIB @ FAF BLE
UIFZHPOFEPXOBUCPUIDIPIJDFOPEFT FSFGPSF UIFZIBWF
FYQMPJUFS

5P TVNNBSJ[F UIJT TFDUJPO TIPXFE UIBU 1SPCBCJMJUZ 9
EFQFOEFODF JT *OEFQFOEFODF WIJPMBUJPO IBQQFOT CFI
UPHFUIFS POF DBO SFEVDF UIF QSPCBCIJMJUJFT PG TUBUFT
DJBUFE QSPCBCIJMJUJFT BSF CFMPX UIF EJTDPVOUJOH UISF
*OEFQFOEFODF QSPCBCIJMJUZEJTDPVOUFSTBSF WVMOFSE
QFOEFODF.POFZ1VNQ FOFYUTFDUJPOEJTDVTTFTTPNFQF
FYQMPJUBUJPOJOUIJTEFDJTIJPO QSPCMFN

4FMUFO BOE3PTFOUIBM Q

"MTP BTUIFDIBODFOPEFTEF@RIPEHIREB VFBITBAPEWFRXOUTUBUFXJTF EP
OBUFECZHPJOHEPXOBUCPUIDIPIDFOPEFT 4FF(VTUBGTTPO GPSUIDI



"WPJEJOHFYQMPJUBUJPO JO UIF *OEFCQ
1VNQ

JTTFDUJPOEJTDVTTFT QPTTIJCMFEF XBZT PG BWPJEJOHFYQN
.POFZ1VNQ *UBSHVFTUIBUOPOFPGUIFTUBOEBSE WJFXT
BOE4FMG 3FHVMBUJPO XPSL *UBMTP BSHVFTUIBUFWFO J
JT OPUB TJHO PG JSSBUJPOBMJUZ 1SPCBCIJMJIJUZ %JTDPVO
JOBWFSTIJPO PG UIF *OEFQFOEFODF .POFZ 1VNQ UIBU NJHI
CFGPSFEJTDVTTJOH3FTPMVUF $IPJDF BOE 4FMG 3FHVMBU.
BGPPMIJTIEFDJTIJPO QPMJDZ UIBU OFWFSUIFMFTT HIWFT U
*OEFQFOEFODF .POFZ 1VNQ

ZPQJD $IPJDF

OOFEFDJTJPOQPMJDZUIBUNJHIU IFARRQBRBCEIDIMIUZ EJTDI
PQJD $IPJDF BEWJTFTBO BHFOU UP DIPPTF BU FBDI DIPJDF ¢
SFOUMZ TFENT CFTU XJUI OP SFHBSE UP XIBU POF XJMM DIPF
#VU .ZPQJD $IPJDFJT VOKVTUJ BCMF *UJTJSSBUJPOBMOP
JOUP BDDPVOU XIFONBLJOH EFDJTJPOT /FWFSUIFMFTT PC
DFQUJUBTJUHIWFTUIF SIJHIUSFDPNNFOEBUJPO JO UIF *OE

4USPU]J BOEWPO"VFS Q .ZPQJD $IPJDFJTEJTUJODU |
PO XIJDIPOFTIPVMEDIPPTFUIFCFTUBWBJIJMBCMFQMBO XJUIOP SFHBSE
UulBUQMBO 4JNJMBSMZBTBSFTPMVUFBHFOU BOEVOMJLFBNZPQJDDIF
JPXFWFS VOMJLFB SFTPMVUFDIPPTFS BOBJWFDIPPTFSNBZOPUGPMM

.ZPQJD $IPJDF JT TVCKFDU UP QSPCMFNT UIBU IBWF OPUIJOH UP EP
JOH 'PSFYBNQMF TVQQPTF B NZP QHB BHRB O UUNEE DBOXFND I@OMHTFQEFDS)



*GPOFBDDFQUT .ZPQJD $IPJDF POFXJMMUVSOUIFP FS EPX
POFJTDIPPI #OH JG POFFOETVQJO OPEHF WFPORBR RIMMDIPPTE
XJUl .ZPQJD $IPJDF POFDBO BWPJE HFUUJOH NPOFZ QVNQF

.POFZ 1VNQ

)PXFWFS QSPCBCJMJUZ EJTDPVOUFST XIP VTF .ZPQJD $I
NPOFUBSZ FYQMPJUBUJPO JO BOPUIFS EFDJTJPO QSPCMFN
6+ BOE

ISPTQEQUWFT QSPCB&IRMIF2ANFSZ HPPE PVUDPNF BOE
PUIFSXJTF OPUIJOH

I1SPTQFPRNSUBIOMZ HIWFTB HPPE PVUDPNF

I1SPTFPRISUBIJOMZ HIWFT OPUIJOH

IPXDPOTJEFS B SFWFSTFEWFSTJPOPGUIF*OEFQFOEFODF.

QSPTRHIBIGMHAFZEFDIJEFUPEPTP UIFZ &%B UMAIEZR § 3B B QPSPTTREF D U
XPVME SFGYIEBEWH-UIVT UIFZ XPVHMEEKIGOWQIRZIDPVMEYBRWWNED U
JPXFWFS QSPCBCIJMJUZEJTDPVOUFSTNJHIUBDDFQUTPNFPUIFS NPSF
MJLF .ZPQJD $IPJDFJO UIF *OEFQFOEFODF .POFZ 1VNQ 'PSFYBNQMF U
$IPIJDFUPDBTFTUIBUJODMVEFOFHMJHIJCMF QSPCBCJIJMJUJFT

/IPUFUIBUCBDLXBSEJOEVDUJPO HFUT POFPVUPGUSPVCMFJO UIJT I
EVDUJPO BDDFQUJOHUIFUSBEFBU OPBR«XJMM M F B EBKRAFWMIZOMABIE UP Q
P FSMFBROEUFSFGPSF POFTIPVME SFKFDUUIFP FS
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60MIJLFIJOUIF*OEFQFOEFODF .POFZ1VNQ@WIJIJTUJIJNFUIFB
"UOPEF UIFZBSFP KSFEI JEFMIAYDFQU UIBU UdIF BHFOU IBT
MFTT NPOFZ "NZPQJD BHF O XPIWWFEODUPBPUIBIFZ QSFGFS JU |
O0g2 UIFSFTIPVME CFoPINBRUBNPBBAIBOU JT XIMMIOH UP QBZ U
JOTURBBHPBWIWFO UIBUUIFZQSFGFSUIFGPSNFS FO JGUIF.
UIFZBSFPLBOFEDIBOHEFIFIBIENDFQU UIBU WMFBIHFOU IBT
NPOFZ (JWFO UIBU UbgBWF SBWHESFAWFSITBHBIJO QMBVTJCMF U
UIFZBSF XJMMJOH UP QBZJ0®N K B:R PBGU UPP HFUBHFOU
BDDFQUT UIFP FS FZIBWFOPXCFFONP®GEZQVNQFE UIF B
FWFO UIPVHIUIFZ DB¥MERPBVEGREF@WYX SFGVTIJOH UIF P FS BU
4P .ZPQJD $IPJDF NBLFT QSPCBCJIJMJUZ EJTDPVOUFST WV M (
SFWFSTFEWFSTIJPOPGUIF*OEFQFOEFODF .POFZ 1VNQ

FGPMMPXJOH DB %R % NMAFWOTUEBNMMPYTUOHHFTUT UIBU 1SPCBCJIJMJUZ % JT
TIPVME OPUCFDPNCJOFE XJUI .ZPQJD $IPJDF -FUUIFEJTDPVOUJOH UI¢
CFMPX IPXDPOTJEFSUIFGPMMPXJOHQSPTQFDUT



SFTPMVUF $IPJDF

.ZPQJD $IPJDFEPFTOPUIFMQ QSPCBCJMJUZEJTDPVOUFSTE
#VU QFSIBQT 3FTPMVUF $IPJDF XJMM " SFTPMVUF BHFOU D
BOZ QMBO UIFZ IBWF BEPQUFE FBSMJFS BT MPOH BT OPUIJO
TJODF UIF BEPQUJPG P® B IFDDFBR® T 3FTPMVUF $IPJDF POF |
QMBO UIBU POF X B\NRgJOCPORESB EFG UIF *OEFQFOEFODF .POFZ
&WFOUIPVHIPOF XPVMEPWNBEMITQSEGEBNNJUUFE UP LFFQ
+ SFHBSEMFTT $POTFRVFOUMZ POFDBOTBGFMZSFGVTFUI
DIPPT@RWFSg’” POFXJMMOPUHFUNPOFZQVNQFE OPS FOE
JOGFSJPS6Q®PTQFDU

)PXFWFS DPNCJOJOH 1SPCBCJMJUZ %JTDPVOUJOH XJUI 3
UFOBCMF SFTVMUT JOBOPUIFSDBTF $POTJEFS UIF GPMMP X

1SPTQFPRISUBIJOMZ HIWFT OPUIJOH

ISPTQFOWFT QSPIPBCURMNEWFSZ CBEPVUDPNFBOE QSPC

%JTDPVOUFS T 3VJO

ISPTRFDIWFT B DIBODF PG 7BOEPUIFSXJTF
I1SPTQFDIWFTB DIBODF PG 7TBOEPUIFSXJTF
ISPTQFDIWFT B DIBODF PG 7 BOEPUIFSXJTF

BOETPPOGPSTPNFMBSHFCVU OJUFOVNCFSPGQSPTQFDUT
'JSTU BO BHF O UGANPMPSHE CZ BOPBAES REGF BHFOU XIJOHUUF'STUIBO
UIFBHFOU XPVMEBDDFQU UIFP FS FO cJQUHE BEF®UXSFET XJU
"HBJO UIF BHERGPWESFGFSTTP UIFZ XPVME BDDFQU UIFP FS "OETPPOG
CvU OJUFOVNCFSPGP FST *GPOFBDDFQUTBMMUIFP FST POF XPVME
BMNPTUDFSUBJOMZSFTVMUTJOBOFHBUJWFPVUDPNFBOEHJIJWFTPOMZ
XBZ CFMPX UIF EJTDPVOUJOH UISFTIPME%PG B QPTJUJWF PVUDPNF \Y
EJTDPVOU TNBMM QSPCBCJIJMJUJFTEPXO UP [FSP

4USPUJ BOE .D$MFOOFO QQ o AFF 4UFFMF 4UF
(VTUBGTTPO GPSUIDPNJOH f GPSDSJUJDJTNPG3FTPMVUF $IPJDF



BCIMJURG BCBSFMZQPTJUJWF PVUDPNF

I1SPTQFPRSEUBIJOMZ HIWFTBCBSFMZ QPTJUJWF PVUDPNF

-FUCFBQSPCBCIMIJUZBCPWFUIFEJTDPVAQUFOHVMHBFTIPME (
UulBo AVQQPTFUIF WFBZTCIBE PYRUDWPWMEBCBE FBPWHBU
UIBODFSUBJOMZ HFUUJOH OPUIJOHJT CFUUFS UIBO B OPO
CBEPVUDPNFBOEPUIFSXJTFBCBSFMZQPTJUJWF PVUDPNF
/IFYU DPOTJEFSUIFGPMMPXJOHNJYFE MPUUFSJFT TFF U

*OEFQFOEFODF 7JPMBUJPO /FHBUJWF

I1SPTQFDWIWFTB QSPEBBGOMEIRNYSPCBCRMJIUZ
a JF QSPCBGIDNIMIIOH BOE PUIFSXJTF B CBSFMZ QPTJL
DPNF

1SPTQFDWIWFTB QSPEEBBDVEJRQSPCBCRMJIUZ
0 JF QSPCBRGMBIWESZ CBEPVUDPNFBOEPUIFSXJTF B C
QPTJUJWF PVUDPNF

(JWFOMUMIBWMFTT UIBOFSF NVTUCF TPNF SFMBUJWFMZ TNBM
n TVDIUIBU UIFSVVMUNMQWE-EFMP X UIFEJTDPVOUJOH UIS
PME CVUUIFSRYVMMUPWBIBECCINFUIFEJTDPVOUJOHUISFTIPN
DBTF UIFQPTTJCIMJUZ PG PCUBIJOJOHEBIWPSEEBPRVUDPN
FWFS HIWFD!WBBCPWF UIF EJTDP WO WDMRII B HIS PBRIUEF S
QSPCBCIJMJUZ PG B CBSFMZ QP#B O JTWR \PVQUDNMEFUWIBDO

JTIJTUSVF XIFUIFS POFJHOPSFTWFSZ TNBMM QSPCBCJMJUZ PVUDF



UulB®O 0 #VU OPX XFIBWF BOPUIFS WIJPMBUIHOUBGESOEFQFOEF
u CWOWTCFUUFSIUIBODWIPMBUJPO PG *OEFQFOEFODFIBQQF
UIFQSPCBCIMJUZPGBWFSZCBEPVUDPNF ITTRWOPWF UIF EJT
CFMPXUIFEJTDPVOUJOHUISFUIRMET QUFRNIVIEE VN UWZA B QG
BWFSZCBE PVUDPNF JTC/RUIVUHIORISHREPESF E JO
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a /PUIJOH /IPUIJOH #BSFMZ QPTJUJIJWF
O 7TFSZCBE #BSFMZQPTJUJWF #BSFMZ QPTJUJ\

2
u

-FUTHP CBDLUP 3FTPMVUF $IPJDF BOE UIF *OEFQFOEFOL
UIBUBQSPCBCIJMJUZEJTDPVOUFS XIPVTFT3FTPMVUF $IPJL
+JO OPEF PG UIF*OEFQFOEFODF .POFZ 1VNQ BOE UIVT BW
QVNQFE *OPUIFS XPSET UIFZXPVMEDPNNJUUPLFFQJOHEE
HIWFT B HPPE PVUDPNF JOTUFBE PG USBEJOH JU GPS B OPO
HPPEPVUDPNF BOEPUIFSXJTFOPUIJOH JTEPFT OPUTFFI
CJUFUIFCVMMFU BOEBDDFQU UIJTJNQMJDBUJPO )PXFWF

NFOUBQQMJFTUPBMM/BIWF %JTDPVOUJOH -FYJDBM %JTDPVOUJOH 4U
JOHBOE5BIM %JTDPVOUJOH *G POFJHOPSFTWFSZ TNBMM QSPCBCJMJ
UBCMF UPDPSSFTQPOEUPTUBUFT UIFOPOFPVHIUUPJHOPSFDPMVNC

*GPOFJHOPSFTWFSZ TNBMM QSPCBCIJMJUZPVUDPNFT POFPVHIUUF
BWFSZCBEPVUDPRERODWPIUIHOPSFUIFQPTTIJICIMIUJFTPGUIFPUIFS PV
f<g HIWFTBHSFBUFS QSPCBCJMJUZPG®WCBSFMZQPTJUJWF PVUDPNF UI

JTWIPMBUJPO PG *OEFQFOEFODFJTTINJMBSUPUIFPOFEJTDVTTFE



GPMMPXJOHWFSTIJPOPGUIF*OEFQFOEFODF .POFZ1VNQ
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., *WFSZCBE
U &£ 7¢BSFMZ QPTJUJIJWF

i #BSFMZ QPTJUJWF
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*OUIJTDBTF UIFBHFODWTOBBSH T XIBEZ BSEP XISIDE
JTMUWFYDFQU UIBU WbMFBHAORDIBA *G UIFBHFOU SFGVTFT UIF
FOETVQJOOPEF U¢BDEFYPPBRFFEBPFOU @PMEFSST
ua JUJT CFUUFSUPDFSUBJOMZ HFU OPUIJOH UIBU UP DIPPT!|
OFHMIHICMFRGFEREWRSJZCBE PVUDPNF BOE PUIFSXJTF B (
PVUDPNF (JWFO UIBU UI|F®BHKFBRUXPNBME DCEZRTEOH CBDLXBSHE
JOEVDUJPOBUOPEF UIFBHFOUSFBMJ[FTUUIBUUIFDIPJDFJ
BOE O "OE TIJNJMBSMZ BT CFGRSK’'PWBIIFOWPQSFEBEST
BDDFQU UIFP FS #VUUIFOUIFZIBWF QBJE GPS TPNFUIJOH
GSFF

*OuUlJTbBTF BSFTPMVUFBHFOUDBO BWPJEHFUUJOH NP
UPLFFRBOBPEF )PXFWFS VOMJLFJOUIFFBSMJIJFS NPOFZC

"TCFGPSF UIFTUSVDUVSFPGUIJTNPOFZQVNQJTGSPN (VTUBGTTPC



SFTPMVUF DIPJDFTFFNTVOSFBTPOBCMF FBHFOU XPVME D
BOPO OFHMJHICWVMBE OQBREB\CRIMIUOCRBE PVUDPNF BOE PUIFSXJ®
QPTJUIJWF PVUDPNFPWFSUIFDFSUBJOUZPGHFUUJOH OPUI
JTBCPWFUIFEJTDPVOUJOH UISAFA | PUWME RWNBVWEH TGWPIBPYBNQ |
FO UIFBHFOUXPVMEDIPPTFBQSPTQFDUUIBUHIWFTB
CBEPVUDPNFBOEPUIFSXJTFBCBSFMZQPTJUJWFPVUDPNF
JOH 'VSUIFSNPSF OPUFUIBUUIFWFSZCBEPVUDPNFDBO CI
CBSFMZQPTJUJWF PVUDPNFDBOCFBSCJUSBSIJMZDMPTF U}
UIFPSZSFDPNNFOETNBLJOHUIJT DIPJDF
"QQFBMTUP 3FTPMVUF $IPJDFTFFNUP QSPWJEF B HFOFSE
OBNJD DIPIJIDFBSHVNFOUTBHBJOTU WBSJPVT QBUUFSOT PG
CIMIUZ%IJTDPVOUJOHDPNCJOFEXJUI3FTPMVUF $IPJDF MFB
1SPCBCIMJIJUZ %JTDPVOUJOH DPNCJOFE XJUI3FTPMVUF $1P.
PGJOTUSVNFOUBM SBUJPOBMJUZ

4FMG 3FHVMBUJPO

"OPUIFS EFDJTIJPO QPMJDZ UIBUIBT CFFO QSPQPTFE BT B TF
4FMG SFHAMBMWBIBPHVMBUJPO GPSCJET JGQPTTJCMF DIPP
MFBE WJB B SBUJPOBMMZ QFSNJTTJCMF SPVUF UPB OBM P\
CZUIFBHFOU TPrROUOMAIBIOTUIBU POF PVHIU OPU DIPPTF PQU
NBZ GPMMPXJOH POFTQSFGFSFODFT MFBE UP BO PVUDPN

4FMG B3FHVMBUJPO IFMQT BWPJE FYQMPJUBUJPO JO NPOFZ QVNQT E
"INFE 4FF (VTUBGTTPO GPSUIDPNJOH f GPSDSJUJDJTNPG4FMG

"INFE Q



JOBEJSFDUDIPIJIDFPGBMM OBMPVUDPNFT 60MJLF 3FTPM)
GPSXBSE MPIFIQIBGBBHFOU TQSFTFOUDIPIJDFT EFUFSNJOF U
BCMFUPUIFNJOUIFGVUVSF UIFZTIPVMEOPXDIPPTFTP UIB
UPXIBUUIFZOPXDPOTJEFSBDDFQUBCMEGOMIBHB®UG XIBU J
OPX XBOUTUP BWPJE TPNBOEGBRNHAZVILDAPNXIBU UIFZ BSFHPJO
EPBUMBUFSDIPIJDF OPEFT UIFOUIFZTIPVME JG QPTTJCMI
ulBu HIWFO UIPTF MBUFS DIPJDFT UIFZXJMMOPUFOE VQ X

4FMG 3FHVMBUJPOJOJUTPSJHJOBM GPSNVMBUJPO EPFT
.POFZ1VNQT BTJUXBTJOUFOEFE GPS NPOFZQVNQTUIBUE
J)PXFWFS UIF*OEFQFOEFODF .POFZ1VNQTJOWPMWFDIBODF
OPULOPX XIBUUIF OBMIPMEJOHT XJMMCF OOF XBZUPBEBQ
UIBUJOWPMWFDIBODFJTUPBQQMZJUUP QMBOT "QMBO TQ
CFUBLFOCZBOBHFOUBUFBDIDIPIDFOPEFUIBUDBOCF SFE
GPMMPXJOHUIJT TQFDJ DBUJPO 4FMG 3FHVMBUJPO XJUI S
GPMMPXJOH

4FMG 3FHVMBUJPO BMTP EJ FST GSPN CBDLXBSE JOEVDUJPO 4VQQ
DZDMJD bTPFTWCIBUUESXUIBDO JT CFUWUKRSIDIBO CFWLUB® BIBWMTP TVQ
QPTFNIBUCFUUFS LHBOJOBMMEFDJTJPO QSPCMFNT 4FMG 3FHVMBUJPC
DIPPTJOHBOPQUJPO UWIBWIBARVSEEUNPBBMRMZ QFSNJTTIJCMF QBUICFDBVT
DIPPA'FJO B EJSFDUbDtPdBPOEG BB’ JT EPNJOBUFEVWZPOF NJHIU
UIFO FOE CQXWWII JT XP®TFWIBOBUDBTF CBDLXBSEJOEVDUJPO XPVME S
DIPPTJOH UIF PQUJRO CIBWBMFBECRURJES YPBKGWFS 4FMG 3FHVMBUJPO
XPVME SFDPNNFOE DIPPTJOH Ud¢F @RLEY DFARVRIE \DPRETFUPIPTFO JO B
EJSFDUDIPIJDFPGBMM OBMPVUDPNFT 4FF"INFE

"INFE Q
"INFE Q
3BCJOPXJD] o) XSJUFT i<)>F<"INFE >POMZTIPXTIPX TEMC

UIFBHFOUT XJUI DZDMJD QSFGFSFODFTUP BWPJE EZOBNJD JODPOTJTU
UulJTBQQSPBDIDBOCFFYUFOEFEUPBHFOUT XIP WIJPMBUF*OEFQFOEFO



4FMG 3FHVMBUJPO GPS 1MBOT J F "WBJE 6ODIPJDFXP.
QPTTIJCMF POFPVHIUOPUDIPPTFPQUJPOTUIBUNBZ GP
FSFODFT MFBE POFUPGPMMPX B QMBO UIBUPOF XPVME
SFDUDIPIDFPGBMMQMBOT BTTVNJOHPOF XBTBCMF UP
TPNFBWBJMBCMF QMBO

4FMG 3FHVMBUJPO GPS 1MBOTJT B QBSUJBM DIBSBDUFSJJE
POFTQSFGFSFODFT *UJOWPMWFT JGQPTTJCMF OPUDIPEF
POFTQSFGFSFODFT MFBEPOFUP GPMMPX BO VODIPJDFXP!
DIPIDRIVYMFMG SFHVMBUJOHJG BOE POMP DGRRTFBMIMT ZPV
TBGFPQUJPO XIFOFWFSPOFJTBWBJMBCMF "OPQUJPOJT A"
BDUJOHJO BDD#SEBD MFREXIPY UP GPMMPX B'QMBO UIBU JT ¢
FBWBIJMBCMFQMBOTBUOPEF PGUIF*OEFQFOEFODF .PC
QSPTQ@ERUTEBOE g’ 0OF XPVME OBYOABPBFJIO B
EJSFDUDIPIJDF CFUXFFOUIFTFQMBOT FSFGPSF POFTIPV
BOZPQUJPOUIBUNBZMFBEWJBBSBUJPOBMMZ QFSNJTTJCN
PS’ g’ )PXFWFS CPUIBDDFQUJOHBOE SFKFDUJOH UIF USB
EFQFOEFODF .POFZ1VNQMFBEUIFBHFOUUPGPMMPXPOF P(
QFSNIJTTIJCMF SPVUFT 3FKFDUJOGKE B I1BPDFRMBEBBHTUPOPF®P G
GFS MFBET PGF P @GP VAFRMG 3FHVMBUJPO GPS 1MBOT JT TJMN
CFDBVTFJUJTOPUQPTTIJCMFUPNBLFDIPIJDFTUIBUEPOPU
wJB SBUJPOBMMZ QFSNJTTJCMF SPVUFT VT 4FMG 3FHVM
BWPJEFYQMPJUBUJPOJOUIF*OEFQFOEFODF .POFZ 1VNQ



"MUFSOBUJWFEFDJTIJPO QPMJDJFT

*OTUFBEPGBDDFQUJOH4FMG 3FHVMBUJPO GPS1MBOT POF
EFOQMBOTBOEBDDFQUUIFGPMMPXJOHEFDJTJPO SVMF

"WPIJE&YQMPIJUBGRPIMBIMF POFPVHIUOPUDIPPTFPQL
UIBUNBZ GPMMPXJOHPOF TQSFGFSFODFT MFBE POF U
POFDPVMELFFQGPS GSFF

"WPJE&YQMPIJUBCMF1MBOTGPSCJETBDDFQUJOHUIFUSBE!
.POFZ1VNQCFDBVTFBDDFQUJOHJU XPVMECFQBZJOH GPS
LFFQGPS GSFF )PXFWFS "WPJE &YQMPIJUBEMNWFFISMBOT EPFT
+ PBPWKFBUOPEF CFDBVTFEPJOHTP XPVMEOPUCFQBZJOF
DPVMELFFQGPSGSFF VT BUOPEF BOBHFOUVTJOH "WPJ
DIPPOIPWF BOEFPWEFSHIWFOUIBUUIFZQSFGFSUIFGPSNFS 4
"WPIJE &YQMPJUBCMF1MBOT POFDBOBWPJEHFUUJOH NPOF
DPODMVTIJPO UIBU BB DIPEMMEPIGFBOF WFSTJPO PG UIF *OEFC
.POFZ1VNQUIBUJODMVEFT OFHBUJWF QBZP T
#VUJIJOUIFGPMMPXJOHEFDJTIJPOQSPCMFEN TPNFPOFVTJ
XPVMEQBZBIJHIFSQSJDFGPSTPNFUIJOHUIFZDPVME IBWF

*UNJHIUCF PCKFDUFE UIBU FYQFDUFE VUIMJUZ NBYJNJ[FST NVTU B
DPVME IBWFCFFOJOTPNFDBTFT XJUIBOJO OJUFTFSIJFTPGUSBEFT 4F
DPNJOH f JPXFWFS FYQFDUFE VUIJMJUZ NBYJNJ[FSTNJHIUBSHVF UIB
OPUDIPPTIOHUIFCFTUPQUJPOBOEQBZJOHNPSFUIBOPOFOFFETUP B
VQ XIBUPOFBMSFBEZQPTTFTTFT XIJMFUIF GPSNFS EPFTOPU #VUUIJT
CFSBUJPOBMMZ KVTUJ FE



55255722 8.F*:;12=2:12:02 .<;2F 1B:=

< 77T (PPEBA

g’ IPUIJTBHA

57 E@VFSZ Hﬁf’E
& £ 70RPUIZAH

+7 (PPEA

g7 IPUIJOM

5 ®BNFSZHPPE
& £ 70®RUIJOH

£ T g [/PUIJOH

6K B K 2 K% BOE K& g7 K go K o’

*OUIJTDBTF UIFBHME@U'UUWRPHEFT XUUAZ BSRPBROEFE
=17 gl £ g’" JT MJ'LB’ FYDFQU UIBUUIFBHFOU IBT FWFO MF
7 oOWV0o *G UIFBHFOU BIMBROEFFOET VQ JO OPEF UIFO UIFZ
P FS&EJOFYDIBOHFTGBEF BHFOGWLQBFAFASZ XPVME BDDFQU
UIFP FS 4P BIPPBUOMHPEF NFBOTF FD&JWFMIDFOPTJOH
POF TMBUFS DIPJDFT "O BHFOU XIP VTFT "WPJE &YQMPJUB
DIPPTE g’" UIFZ QS FGFESPWEFESEBO&: 8’ BOEDIPPTJOH
JUEPFTOPUNFBOUIFBHFOUJTQBZJOHGPSTPNFUIJOH UIF;
BHFOU TUBSH®WT)YPMXAWFES EUTBMTP BWBIJMBCMF UIFBHFOU |
NPSF UIBO UIFZ OF RE FEEZUPPOW/RIE | BW BJDBILEF BEEG
UIFZDIPTBOBU OPEF BOEUIFOWQFRKE
FGPDVTPOBWPJEJOHNPOFUBSZFYQMPJUBUJPO NBZ CF



NJHIUQSFGFSBEPQUJOHBEFDJTIJPO SVMFUIBU GPSCJET Bl
OPUUIFZJOWPMWFNPOFUBSZFYQMPJUBUJPO

"WPIJE %PNJOBUFEQMBOJICMF POFPVHIUOPUDIPPTFPQL
UIBUNBZ GPMMPXJOHPOFTQSFGFSFODFT MFBE POF UI
UlBUPOFDPVME PCUBJOGPSMFTT NPOFZ

"WPJE %PNJOBUFE 1MBOT GPSCJETBDDFQUJOHUIFP FSBU
POFZ1VNQ CFDEVWTFEPNJOBUFEMTZP XJUIUIJTEFDJTJPO SVI
POFDBO SFGVTFCPUIP FSTPGUIF SFF 8BZ*OEFQFOEFODF
6@ OOF TIPVME'SFZVCFDBVTF JUJT EPNdfOBURE E Z
POF TIPVME'SFGWAFBVTF DIPPTJOH JU NFBOTPOFJTF FDUJ!
6k 8’ BB JTEPNJOBYBEAZ POF TIPVYME L'WPRQE
%PNJOBUFE 1IMBOT UIVT BMMPXT BO BHFOU UP BWPJE QBZJC
QSPCMFN

)PXFWFS "WPJE %PNJOBUFE 1IMBOT TFFNT B UPP OBSSPX
3FHVMBUJPO GPS 1MBOT GPSCJETDIPJDFTUIBUMFBE UP QM
UIFBHFOU TPXOMJHIUT *ODPOUSBTU "WPJE %PNJOBUFE 11
MFBEUPEPNJOBUFEQMBOTCVUBMMPXTDIPJDFTUIBUMFBE
BBg? *UTFFNTEJ DVMUUPNPUJWBUF  TVDIBEFDJTJPO QP
JSSBUJPOBMUPDIPPTFBO PQUJPO UIBUMFBETUP BEPNJOB
CVUOPUJSSBUJPOBMUPDIPPTFBOPQUJPOUIBUMFEBETUPB

"WPJE %PNJOBUFE 1MBOTJT GPSNVMBUFE JOUFSNT PG NPOFUBSZ E!
QMBOT UIBU POF DBO PCUBJO GPS MFTT NPOFZ #VU POF TIPVME TVSFM.
JOPUIFS XBZT BT XFMM .PSFHFOFSBMMZ POFTIPVME BWPJE QMBOT UI
BOZUIJOHWBMVBCMF



0g "MMPXJOHUIFMBUUFS CVU GPSCJEEJOHUIF GPSNFS T
JUMFBET POFUPTPNFUIJOHUIBUJT XPSTBgldBO UIF EPNJOB
'VSUIFSNPSF JGXFDIBOHFUIFQSPCBCIJMJUJFTJOUIF *OE
TMJHIUMZ UIFO"WPJE %PNJOBUFE1MBOTOPMPOHFSBWPJE
/IPX JOTUFBEB'P®IF BHFOU @BDHAFSET BSCIJUSBSIJMZ DMPTF L
BOE FO HIWFRO WIBWE gEP OPU HIWF UIF FYBDU TBNI
QSPCBCIJMJUJFT PG UIF SFMFWBOU PVUDPNFT "WPJE %PNJC
BDDFQUJOH UIF USBEF BU OPEF’ giUT MOREYDFQBTF UIBU
UIBUUIFBHFOUIBTMFTT NPOFZ TP "WPJE %PNJOBUFE 1MBO
QSPCBCJMJUZEJTDPVOUFS XIPVTFT "WPJIEF %AWN¥FDOBUFE 1MB
UIPVHIUIFZDPVMBIBMSFAFEFIRTI BGEJUSBSIME BMBTW BP
UIFSFGPSFHIWFOMB IYFE@QBIAFOIBSIMZ TNBMMIODSFBTFJ
PGBQPTIJUJWFPVUDPNF 4P "WPJE&YQMPIJUBCMF1IMBOT JT
BSCJUSBSIMZDMPTFUPFYQMPJUBUJPO

JPXXPSSJTPNFBSFUIF*OEFQFOEFODF .POFZ:

1SsPCBCIMJUZ EJTDPVOUFST NJHIUBSHVF UIBUUIFTF NPOF.
CFDBVTF GPSFYBNQMF UIFBHFO3LRPBRE SFBEBMUMZ GBDFT Q!
OPEF PG UIF *OEFQFOEFODF .POFZ 1VNQ KEgBWFO UIBU UIFz
OPEF VT HIWFO UIFBHFOU ¥ @SF®FPIUFOWFJDO BMOBEBI KIBBLZ M F |
UIFBHFOU 4P €Z B1PPMFIBHFOU EPFT OPU FOE VQ QBZJOH G
UIJOHUIFZDPVMEIBWFLFQUGPSGSFF )PXFWFS BNPOFZ Q

JT PCKFDUJPOBMTPBQOQMJFTUP "WPJE &YQMPIJUBCMF 1MBOT



UPTIPXUIBUBHIJWFOTFUPG QSFGFSFODFTJTJSSBUJPOBM
QBZJOH GPS TPNFUIJOHUIFZDPVME IBWF LFQU GPS GSFF J
FSFODFT FSFGPSF JUJT OPUBOBEFRVBUFEFGFOTF PG U
UIPTFQSFGFSFODFT UIFBHFOUEJEOPUIBWFBOZPUIFSPQL
UIFZDPVMEIBWFLFQUGPSGSFF FUBSHFUPGUIFNPOFZQV
FSFODFT *GPOF TQSFGFSFODFTMFBEPOFUP QBZGPS TPNI
GSFF JGPOFIBETPNFPUIFS QSFGFSFODFT UIFOUIF NPOF
TIPXJOHUIBUUIPTFQSFGFSFODFTBSFJSSBUJPOBM
'VSUIFSNPSF FWFOJGCFJOHFYQMPJUFEJT OPUBTJHOP
NFOUDMBJINT UIFWJPMBUJPO PG *OEFQFOEFODFJO UIFDB"
PT TFFUBCMF JTXPSSJTPNFJOEFQFOEFOUMZPGUIFFYQ
PMBUJPOPG*OEFQFOEFODFJTQBSUU DY MBBMEZIERFRSGBFSJO!
CFUUF8 WBONBUUFS IPXCBEUIFWFSZCBE PVUDPNFJTBT M
QPTJUIJWF PVUDPNFJTBUMFBTU TMIJHIUMZ QPTJUJWF .PSF
MPDLJOBDIPIJDFPGQPERJQHE UIBUXBT TPNFIPXQPTTJCMEF |
JTNFBOTUIFZXPVMEMPDLJOBDIPIDFPGBQSPTQFDUUIBU
BWFSZCBEPVUDPNFBOEPUIFSXJTFBCBSFMZQPTJUJWEF PV
OPUIJOH JTTFENTJSSBUJPOBM 4P FWFOJG QSPCBCJMJL
SFTPMVUF $IPJDF UIFZXPVMETUINMWESE P FHEFBUFRFDIPJDF
DIBODFUP MPDLJO UIFDIPNBRBUD DFPFEFBCIMIUZ %IJTDPVOUJ

FBHFOUXPVME UIFSFGPSF BMTP BWPJEDPTUMETTJOGPSNBUJPO
MBUF *OEFQFOEFODF BWPJE DPTUMFTT JOGPSNBUJPO 4FFGPSFYBNQNM
.BDIJOB Q 0

4FFf JOS$IBQUFS PGUIJTUIFTIT



QMBVTICMFBTBUIFPSZPGJOTUSVNFOUBM SBUJPOBMJUZ
5P DPODMVEF UIJTTFDUJPO EJTDVTTFE QPTTIJCMF XBZT
UIF *OEFQFOEFODF .POFZ 1VNQ 'JSTU JUTIPXFE UIBU BMI
BWPJETFYQMPJUBUJPOJOUIF*OEFQFOEFODF .POFZ 1VNQ
UJPOJOUIF3FWFSTF*OEFQFOEFODF .POFZ1VNQ 3FTPMVUF
VOUFOBCMF SFTVMUT JO UIF OFHBUJWF WFSTJPO PG UIF *Ol
4FMG 3FHVMBUJPO GPS1MBOTEPFTOPUBWPJEFYQMPJUBU
1VNQ "OBHFOUXIPVTFT"WPJE&YQMPIJUBCMF 1MBOT XPVMI
JOUIF SFF 8BZ*OEFQFOEFODF .POFZ1VNQ "WPJE %PNJOBL
SFF 8BZ*OEFQFOEFODF .POFZ 1VNQ CVUJUJT WVMOFSBC
BSCJUSBSIMZDMPTFUPQVSFFYQMPJUBUJPO
*UXBTBMTPBSHVFE UIBU MIFPFDALE BWH O © BUA F BGPU ID-FOFFG B
UIWFWFSTIJPOPGUIF*OEFQFOEFODF .POFZ1VNQJTJSSBUJ
UIJOHQSPCBCIJMJUZEJTDPVOUFST XPVME EP SFHBSEMFTT F
$IPJDFPSOPU 4P FWFOJGWVMOFSBCIJMJUZUPFYQMPJUBI
1spPCBCIMIUZ IJTDPVOUJOHIBT VOUFOBCMFJIJNQMJIDBUJPC
*OEFQFOEFODF .POFZ1VNQ "MMJOBMM XIBUXF MFBSO GSI
UIBUUIFWBSJPVTQPTTJCMF XBZTPGBWPIJEJO®I FYQMPJUBU

*UJT XPSUI QPJOUJOH PVU UIBU JOEFQFOEFOUMZ PG 1SPCBCJMJU
CPVOEFE VUIJMJUJFTBSFBMTP WVMOFSBCMF UP NPOFZ QVNQT CFDBVTE
UJPOTPGUIF*OEFQFOEFODFBYJPN 4FF3VTTFMMBOE*TBBDT

FNPOFZQVNQ BSHVNFOUTBHBJOTU 1SPCBCJMJUZ %JTDPVOUJOH TI
UIPTF XIP SFKFDU*OEFQFOEFODFGPSPUIFSSFBTPOT FH EVFUPUIF"
3FTPMVUF $IPJDFUPBWPJEFYQMPJUBUJPOJOUIFNPOFZQVNQTGPS*O
BCPWF UIJTTPMVUJPOJT OPUBWBJMBCMFUP QSPCBCIJMJUZ EJTDPVOU
1VNQJT OPU QBSUJDVMBSMZ XPSSZJOH GPS QSPCBCJMJUZ EJTDPVOUF.
PUIFS SFBTPOT



BEEJUJPO XFMFBSOUIBU1SPCBCIMJIJUZ %JTDPVOUJOH HJIW
JGFYQMPJUBUJPOJTOPUBTJHOPGJSSBUJPOBMJUZ

$PODMVTJIPO

1SsPCBCIMIUZ JTDPVOUJOHJT POF XBZUPBWPJE GBOBUJD
UJOZQSPCBCJIJMJUJFTPGIVHFQBZP T )PXFWFS JUGBDFTT
UIJTDIBQUFS EJTDVTTFE UISFF XBZT JO XI1JDI1SPCBCJMJUZ
$POUJOVIUZ *U XBTTIPXO UIBU WJFEXT UIBU EJTDPVOU QSP
DPVOUJOHUISFTIPMEWJPMBUF $POUJOVJUZ 4FDPOEMZ JU
DPVOU QSPCBCIMJUJFTVQUP TPNF EJTDPVOUJOH UISFTIPMN
-BTUMZ JU XBT TIPXO UIBUWJFXTUIBUJHOPSF WFSZ TNBMI
WIJPMBUF FJUIFS $POUJOVIUZ PS 4UBUFXJTF %PNJOBODF "
wWJPMBUJPOT 1SPCBCIJMJUZ %JTDPVOUJOHJT WVMOFSBCM|
.POFZ1VNQ

*OBEEJUJPO UP WJPMBUJOH $POUJOVJUZ 1SPCBCJMJUZ
EFQFOEFODF XIJDI SFOEFST QSPCBCJIJMJUZ EJTDPVOUFST \
UIF *OEFQFOEFODF .POFZ 1VNQ 4PNFQPTTJCMF XBZT PG B\
UIF *OEFQFOEFODF .POFZ 1VNQ XFSF EJTDVTTFE )PXFWFS
BWPJEFYQMPIJUBUJPOJO TPNFWFSTIJPOPGUIF*OEFQFOEF!
PUIFSXJTF VOUFOBCMF JNQMJDBUJPOT *U XBTBMTP BSHVF
FYQMPJUBUJPO JT OPUB TJHO PG JSSBUJPOBMJUZ 1SPCBC
JNQMIDBUJPOTJOUIFOFHBUIJWFWFSTIJPO PG UIF*OEFQFOLE



SP DPODMVEF UIJTDIBQUFS IBT TIPXO UIBU 1SPCBCJMJU:
CMFUP FYQMPJUBUJPO JO UIF NPOFZ QVNQT GPS *OEFQFOE
GPSNFSJT NPSF XPSSJTPNFUIBOUIF MBUUFS BOEJUJTEJ |
%JTDPVOUJOHDBO SFTQPOEUPUIJTDIBMMFOHF

SFGFSFODFT

"INFE " A&L&YQMPIJUJOHIOADMID QSBGFSFODF

#FDLTUFBE / OOUIFPWFSXIFMNJOHJIJNQPSUBODF PG T
11% UIFTJT 3VUHFST UIF4UBUF60JWFSTJUZPG/FX+FSTF

#FDLTUFBE / BOE PNBT 5 A" QBSBEPY GPS UJOZ C
FOPSNPVTWBMVFT (MPCBM1SJPSJUJFT*OTUJUVUF 8PSL.
63- I1UUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH OJDL C
QBSBEPY GPS UJOZ QSPCBCJMJUJFT BOE FOPSNPVT WBM

#PTUSPN / Al1BTDBBMIZVMIHHJI®OH

(PPETFMM ; A"4U1FUFSTCVSHQBSBE®PENEATSISITLZ XFN
0]

(VTUBGTTPO + & A FTFRVFOUJBM EPNJOBODF BSHV

EFODF BYJPN PG &YQFDUFEMAUIIMMIIZLZ IHFOSPNFOPMPHJIDBM
TFBSDI o]



(VTUBGTTPO + & .6PSBIDWPWQOSHMNCBIEHF 60JWFSTJUZ
1SFTT $BNCSJEHF

YEKFL " A6OFYQFDUBFEEYQFDUBWUJPOT

)BNNPOE 1 + B AOSEFSMZ EFDJTIJPOUIFPSZ "DPNNFC
EFOGEFIMEOPNJIJDT BOE 11JMBTPQIZ

)BNNPOE 1 + C A$POTFRVFOUJBMJTU GPSQEBUJPOTGH
BOE %FDJTJPO

)BNNPOE 1 + OCKFDUIJWFFYQFDUFEVUJMJUZ "DPOTH
J& #BSCFSE 1 + )BNNPOE BOE $ 4FJEM FET A)BOECPPL
TPMVNF 1SJODIJQMFT ,MVXFS %PSESFDIU QQ 0

J)FSTUFJO * / BOE.JMOPS + A"OBYJPNBUJDBQQSPBD
&DPOPNFUSJDB

)JJMUPO 3 8 A'BIMVSF PG #MBDLXFMM T UIFPSFN VOEF
UJPOPGFYQFDUFE VUIMJUZBOBMZTIPXSOBAWR®&MHFOEFQ
OPNJD #FIBWJPS OSHBOXBUJPO

*TBBDT : A1SPCBCJMJUJFT DBOOPIMOEKF SBUJPOB

+FOTFO [/ & A"OJOUSPEVDUJPOUP#FSOPVMMJBO VUJ
UIJPGTAXFEJTI +PVSOBM PG &D®OPNJIDT

,SFQT % . /PUFTPOUIF FPSEFPTGUMWPBRASFTT #PVMEFS



-VDF 3 % BOE 3BJ BBNFTBOE %YFDJTJPOT *OUSPEVDUJPO E
AVSWEHMFZ /FEX:PSL

-VOEHSFO # BOE4UFGEOTTPO ) O A"HBUJIQTU UIF %F .J
"OBMZTJT o

.BDIJOB . + A%ZOBNJD DPOTJTUFODZ BOE OPO FYQFI
DIPIJDF VOEFS WPNYESOBBUIPGE ZDPOPNJD -DUFSBUVSF

.D$MFOOFO & 3BUJPOBMJUZ BOE %ZOBNJD $IPJDF 'PVOEB
SBUIJPBNCSIEHF60JWFSTJUZ 1SFTT $BNCSJEHF

.POUPO # A)PX UP BWPJE NBYJNUIN® M FYIFESTURNE VU JN
QSJOU o

IPWFS ) BOE )EKFL " ATFYDEH FYQFD®WBUJPOT

1FUFSTPO . F4U 1FUFGTCVBMOQBSBEPX F4UBOGPSE
&ODZDMPQFEJBPG1IIJMPTPQIZ GBMM FEO .FUBQIZTJIL
60JWFSTJUZ

3BCJOPXJD[ 8 1SBHNBUJD BSHVNFOMT §PS SBUJPOB
(BMBWPUUJ 3 4DB[[JFSJBOE1 4VQQFT FET A3FBTPOJOH
JUZ $4-* 4UBOGPSE $" QQ 0

3BCJOPXJD[ 8 #FUXFFO TPQIJTUJDBUJPO BOE SFTPM
3 $IBOHBOE, 4ZMWBO FET A F3PVUMFEHF )BOECPPL P
3PVUMFEHF "CJOHEPO OYPO /FEX:PSL /: QQ o]



3PTFOUIBM 3 8 A(BNFTPGQFSGFDUJOGPSNBUJPO Q!
DIBJO TUPSHFPBSBBEMYG &DPOPNJ® FPSZ

S3VTTFMM + 4 AOO UXPBSHVNFOUT GPS GBOBUJDJTN
8PSLJOH1BQFS o
63- TUUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH PO UXP
TBOGPSE SVTTFMM VOJWFSTJUZ PG TPVUIFSO DBMJGPSC

3VTTFMM + 4 BOE*TBBDT : 113 MAPR*TCP Q DB GES PIFQPINGD P
MPHJDBM 3FTFB DI

4BWBHF - + A FUIFPSZ PG&PMSEIBM B GOB M 'BNAHBUTDIP@ 4 U
UuJTuJDBM "TTPDJIJBUJPO

4FMUFO 3 ABFFYBNJOBUJPOPGUIFQFSGFDUOFTTDPC
JOFYUFOTJWWPRHBOBUJPOBM +PVSOBM®G (BNF FPSZ

ANJUI |/ + + A*TFWBMVBUJWFDPNQPTJUJPOBMJUZ B S
.JOE 0
ANJUI [/ + + A*O OJUF EFDJTJPOT BOE SBUJPOBMMZ
.JOE 0
4UFFMF | 1SFDBVUJPOBSZ FDJTJPO .BLJOH "O &YB

%FDJTJPO/PSNTJOUIF%ZOBNJD $IPJDF$POUFYU 11% UIFT
OFZ



4UFFMF %ZOBNJDIFDJJEBODTRPEGMBOE 7 ' )FOESIDLT
FET A*OUSPEVDUJPO UP 'PSNBM1IJMPTPQIZ 4QSJOHFS §

4USPU[ 3 ) A.ZPQJBBOEJODPOTJTUFODZJOEZOBI
UJPB3FWIJFX PG &DPOPNJD 4QUVEJFT

WPO "VFS - %ZOBNJD 1SFGFSFODFT $IPJDF .FDIBOJTNT
4QSJOHFS 7TFSMBH #FSMJO

WPO /FVNBOO + BOE .PSHFPEHYE®SGC (BNFTBOE &DPOPNJD #F
IBWIJPSEO 1SJODFUPOG60OJWFSTJUZ1SFTT 1SJODFUPO

8BLLFS 1 A/POFYQFDUFE VUIMJUZPBESEBRHFTEWRPD PG JC
IBWIPSBM %FDJTJPOoBLJOH

8JMLJOTPO ) A*O EFG&¥OIDPPG GBOBUJDJTN

'VELPXTLZ & A1BTDBM T .VHHJOH 5J0ZQSPCBCJMJUJ
63-1UUQ XXX PWFSDPNJOHCJBT DPN QBTDBMT NVt



$5.=A2?2 7

5JOZ1SPCBCJMJUJFT BOE
UIF /TBMVFPGUI 'BS 'VUVSF

J@A?.0APSBMMZ TQFBLJOH XIBU NBUUFST UIF NPTUJT UIF GE
MFBTU BDDPSEJOH UP -POHUFSNJTN FSFBTPO XIZUIFGBS G
JNQPSUBODF JT UIBU PVS BDUT FYQFDUFE JO VFODF PO UIF
JTNBIJOMZ EFUFSNJOFE CZ UIFJS DPOTFRVFODFT JO UIF GBS ¢
-POHUFSNJTNJTTUSBJHIUGPSXBSE (JWFOUIFFOPSNPVTOVN
NJHIUFYJTUJOUIF GBS GVUVSF FWFOBUJOZQSPCBCJIJMJUZ |
GVUVSFHPFTPVUXFIJHITUIFJIJNQPSUBODFPGPVSBDUT DPOT
UFSN )PXFWFS JUTFFNTUIBUUIFSFJT TPNFUIJOH XSPOH XJ
MFUT WFSZTNBMM QSPCBCIJMJUJFTPGIVHFQBZP TEJDUBUF I
JOTUFBE XFEJTDPVOUWFSZTNBMMQSPCBCIMJUJFTEPXOUP
TQPOTFUP-POHUFSNJTNQSPWJEFEUIBUJUTUSVUIEFQFOET
PGWBTUWBMVF $POUSBSZUPUIJT *XIJMMBSHVFUIBUEJTDF
UJFTEPFTOPUVOEFSNJOF-POHUFSNJTN

-*XJTIUP UIBOL (VTUBW "MFYBOESJF "OESFBT .PHFOTFO 5FSVKJ PN
QBSUJDJQBOUTPG (1* T&BSMZ $BSFFS$POGFSFODF1SPHSBNNF BOE
8PSLTIPQPO (MPCBM 1SJPSJUJFT3FTFBSDIGPS WBMVBCMF GFFECBDL



.PSBMMZTQFBLJOH XIBUNBUUFSTUIFNPTUJTUIFGBS GVU\
GPMMPXJOH WJFX

-POHUFSNXONIF NPTUJNQPSUBOU EFDJTJPO TJUVBUJPO
FYQFDUFEJO VFODFPOUIFWBMVFPGUIFXPSMEJT NBJ(
UIFJSQPTTJCMFDPOTFRVFODFTJOUIF GBS GVUVSF

OOUIJTWIFX UIFGBSGVUVSFIJTPGVUNPTUJIJNQPSUBODF *C
TJUVBUJPOT XFDBOP FOTINQMZJHOPSFPVSBDUT F FDUT
GPDVT POUIFJS F FDUT JO UIFEJTUBOU GVUVSF -POHUFSN
BEEJUIJWF WJFXT PG WBMVF TVDIBTUPUBM VUJMJUBSJBOJ
PGQFPQMF XIP NJHIUFYJTUJOUIFGBS GVUVSF FWFOBUJO.
UIFGBS GVUVSFHPFTPVUXFIJHITUIFIJNQPSUBODFPGPVS BLEL
UFSMP JGXFBSFJOBQPTJUJPOUPGPSFTFFBCMZB FDUUIF
UIFOFBSUFSNJTPVUTUSJIQQFECZRNSBEBWRSFEODF JNONWIB GBS
SFBTPOBCMZEPVCUUIBUXFDBOIBWFQSPCBCJMJTUJD FWJI
CFUUFSPVUDPNFTUIBOUIFBMUFSOBUJWFTIVOESFET PS UI

OOF XBZJO XIJDI XFNJHIUCFOF DJBMMZ JO VFODF UIF GB

.BD"TLIMM BOE (SFBWFT BOE .BD"TLJMM (SFBWFT BOE .BD
EF OF -POHUFSNJTNBTUIFWJFXBDDPSEJOHUP XIJDI XFTIPVME CF QBS
TVSJOHUIBU UIF GBS GAMUS/FAFH-FPFOBH.FBMEMIBI@EK PO XIJDIUIFJIJNQBDU PO U
GBS GVUVSFJTUIFNPTUJNQPSUBOU GFBUVSFPG PVSBDUJPOTUPEBZ
WFSTIJPOTPGUIJTUIFTJT FGPSNFSTUBUFTUIBUGBS GVUVSFF FDUTE
PGUIFWBMVFPGPVSPQUIPOT XIJMFUIF MBUUFSTUBUFTUIBU UIFZ BS]

XIBUXFPVHIUUPEP 4FF (SFBWFTBOE .BD"TLJMM Q 'PSEJTDVTT
GPSFYBNQMF #PTUSPN #FDLTUFBE BOEOSE
(SFBWFTBOE .BD"TLJMM Q

A'PSFTFFBCMZ JOUIJTDPOUFYUNFBOTQSPCBCIJMJTUJD FWJEFODF
S8FOFFEOPUCFBCMFUPGPSFTFFUIFF FDUTPGPVSBDUJPOTTP MPOH B’
QPTTICMFPVUDPNFT DPOEJUJPOBM POUIFBWBIJMBCMFEBDUT TVDIUIB



BSHVFE%JT CZNJUJHBUXO'H FYBOUBBMIBIM STBISF SJTLT UIB
UIFEFTUSVDUJPO PG IVNBOJUZ T MPOH UFSN QPUFOUJBM -
GPS FYBNQMF TZOUIFUJD QBUIPHFOT BSUJ DJBM JOUFMMJ
DMINBUFDIBOHF &YUJODUJPOSJTLTBSFPOFUZQFPGFYJT!
GVUVSFJTQPUFOUJBMMZWFSZMPOH FWFO SFMBUJWFMZ T
JUZPGFYJTUFOUJBM DBUBTUSPQIFDPSSFTQPOE UP FOPSN|
WBM&¥#F JUDBOCFBSHVFEUIBUFWFOWFSZTNBMMSFEVDUJ
BOFYQFDUFENPSBM WBMVFHSFBUFSUIBOUIBUPG UIF QSP!
TVDIBTUIFEJSFDUCFOF UPGTBWJOHPOFCJIJMMJIPO QSFTF

JPXFWFS JUTFFNT UIBUUIFSFJT TPNFUIJOH XSPOH XJUI
QSPCBCIJMJUJFT PG IVHF WBMVF EJDUBUF POF TDPVSTF PG
XPVME HIWFDPVOUFSJOUVJUJWF SFDPNNFOEBUJPOT $POT
JOHDBTF

1BTDBM T .VHHUSBIOHFS BQQSPBDIFT 1BTDBM BOE DMBJ
BOOQFSBUPS GSPNUIF4FWFOUI %IJNFOTJPO )F QSPNJT
NBHIJD UIBU XJMM HIWF 1BTDBM BO FYUSB UIPVTBOE RVB
JOUIFAFWFOUI%JINFOTJPOJG1BTDBMQBZTUIFNVHHFS |

#PTUSPN *XIMM GPDVT PO FYJTUFOUJBM SJTL NJUJHBUJPO BT
EJEBUFT GPS MPOHUFSNJTUJOUFSWFOUJPOTJO UFSNT PG JIJNQPSUBOD
GPDVTJOTUFBEPOQPTJUIJWFMZJO VFODJOHIVNBOJUZ TUSBKFDUPSZ |

#PTUSPN

#PTUSPN QQ o] (SFBWFTBOE .BD"TLJMM Q XSJUF UIB
A MIWFTUPDPNF POFPGUIFJSNPSFDPOTFSWBUJWF FTUJNBUFT BF
QPJOU SFEVDUJPOJOUIFOFBS UFSNFYUJODUJPO SJTL XPVME CF FRVJV
TBWFE OOUIFJSNBEOFYQFPBFEB&UVSF VENWMTWHRITTBWEENFT

#PTUSPN JT DBTFJT CBTFE PO JOGPSNBM EJTDVTTIJPOT CZ W
&MIF[FS :VELPXTLZ



UIBUUIFNVHHFS XIMMVTFGPSIFMQJOHWFSZNBOZPSQ
%JIJNFOTJPO

1BTDBMUIJOLTUIBUUIFTUSBOHFSJTBMNPTUDFSUBJOMZ M
P JTTPFOPSNPVTUIBUIFJT GPSDFEUPDPODMVEF UIBU UIF
UIFNVHHFS JT*@RPBWBMORUMZ UIFNVHHFS QPJOUT PVU UIBU |
HIWFT B OPO [FSPQSPCBCJMJUZ UP UIF NVHHFS CFJOH BCM
OJUFBNPVOUPGVUIJMIUZ UIFNVHHFSDBOJODSFBTFUIFQB
FYQFDUFEBVYOIMMRWVAOUMZ FYQFDUFEVUJMJUZNBYJNJ[BUJF
VUIMIUJFT SFDPNNFOETUIBU1IBTDBMQBZUIFNVHHFS%BO
XSPOH SFDPNNFOEBUJPO
"OPUIFSWFSTIJPOPGUIJTDBTFJT SFMFWBOU UPUIFUPQJ
UIF NVHHFS FYQMPJUT 1BTDBM T FYQFDUFE VUIJMJUZ NBYJI
SFTFBSDIPOFYJTUFOUJBM SJTLBOEUIF MPOH UFSN QPUFO

1BTDBM T.VHHFS 4USUFBOHBIOQOOBQVCUFMMT 1BTDBM
BTFDSFUJWF PSHBOJ[BUJPOJT QSFQBSJOH B EFBEMZ E
&BSUIVOJOIBCJUBCMF XJUIJOUIFOFYUUXPZFBST )PXF
UIBUNBLFTBQBSUJDVMBSBMFTPME BUUIFQVCBMTP EI
WBDDJOFT BOE UIFZ OFFE BOPUIFS b UP QBZ GPS UIFJ¢
PSFMTFUIFIJSTVQQMJFS XJMM TIVU UIF GBDUPSZ P F -

A6UIMIUZ IFSFDBOCFJOUFSQSFUFEBTNPSBMWBMVFPSBTBEFDJT
JOHUIFCFUUFSOFTTPGQSPTQFDUT .PSBMWBMVF JOUVSO TIPVMECF
UBODFPSTJHOJ DBODFPGBOBDUPSPVUDPNFGSPNBNPSBMQFSTQFD

JTNBZOPUCFUSVFJIGVUIJMIJUZITCPVOEFEBTTUBOEBSEBYJPNBUJ
JNJ[BUJPO SFRVJSF 4FFGPSFYBNQMF ,SFQT Q BOEf BOETf JO

JTDBTFJT GSPN#BMGPVS



XBMMFU BU IPNF CVU%I|F DMBINT%1BTDBM DBO TBWF IVI
EFBEMZEJTFBTFCZCVZJOHIIJNBQJOUPGUIJT BMF

"HBJO 1BTDBMUIJOLTUIBUUIFNVHHFSJTBMNPTUDFSUBJO
UIF GVUVSF PG IVNBOJUZJT BU TUBLF CVZJOH B QJOU NJHIL
UJPOF NVHHFS BMTP XBSOT UIBU1BTDBM XJMM CF NVHHFE F
GPSUIFSFTUPGIJTMIGF OPUCZUIFNVHHFS CVUCZUIF G\
NVHHFS BSHVFTUIBU BTBOFYQFDUFEVUJMJUZNBYJNJ[FS
UIFBDUJPO XIJDITFFENT MFBTU MJLFMZ UP DPOEFNO IVNBOJ
OFFEUPNBJOUBJODPOTUBOU WJHJMBODF UIJOLJOHDPOT
UJPOTJTMFBTUMILFMZUPEFTUSPZIVNBOJUZ w
FTFDBTFTBSFTIMMZ *GPOFXFSFDPOGSPOUFE XJUIDME
POFXPVMEDPOTJEFSUIFNPVUMBOEJTI )PXFWFS UIFSFBSF
PVUMBOEJTI QSPQPTJUJPOT TIPVMECFBTTJHOFE B OPO [F¢
BDDPSEJOHUP#BZFTJBOJTN DPOEJUJPOBMJ[BUJPOJTUIF S
JEFODF 4P POUIIJTWIFX JGPOFBTTJHOTTPNFQSPQPTJUJ
JUZ POFXJMMBMXBZTDPOUJOVFUPEPTPOPNBUUFSUIFFW
TV bJFOUMZTUSPOH FWJEFODF TIPVME DPOWJODF POF PG |
QSPQPTJUIJPOT *GUIFNVHHFSUBLFT1BTDBM GPSBWJTJU J
DBMTIPVMEDPOTJEFS UIF NVHHFS TPSJHJOBM P FSNPSF Q

OOF DPVME PCKFDU UIBU JOTUFBE PG CVZJOH B QJOU GPS UIF TUSB!
NPOFZUP TPNFPSHBOJ[BUJPO UIBU XPSLT UP NJUJHBUF FYJTUFOUJBM ¢
PG TFDVSJOH IVNBOJUZ TGVUVSF BUTFFENT SJHIU )PXFWFS JG 1BTDE
UIFOBDUVBMJTN XPVMEBEWJTF1BTDBMUPCVZB QJOUGPSUIFTUSBOH

#BMGPVS Q



QBSUJDVMBS OPUDPOTEBEFGREFI NFOWFTO PUMMBOEJTI QSPQF
TIPVMECFBTTJHOFE OPO [FSP QSPEBCRWREES IJGSPBMEFEU U
UIBUUIFQSPCBCIJMJUJFTBOEUIFVUJIJMJUJFT XPSLPVUUIF S
JNJ[BUJPO XJUIOPCPVOEPOVUJMJUJFT IJNQMJFTUIBU 1BT
.PSFHFOFSBMMZ JUMFBET UP

1SPCBCIJMJUZ 'BOSSBORUBDNDZ QSPCBOIBMGWZS B O Z
OJUFVWUUMRSIEZIT TPNF MBSHF ¥DPYIHBBIWQSMABZJM
JUP G BOEPUIFSXJTFOPUIJOH JTSEFUUFSUIBODFSUBJ(

*OSFTQPOTFUPDBTFTUIBUJOWPMWF UJOZ QSPCBCJMJU
BSHVFE UIBU XF PVHIUUP EJTDPVOUWFSZ TNBMM QSPCBCIJI
UldspPCBCJIMJIUZ %G TXFPB/SDFUI@EHFFE SBUJPOBMMZ SFRVJSFE |
EJTDPVOUTNBMMQSPCBCIMJUJFT UIFOXFNBZIBWF BO BSt
QSPWIJEFEUIBUJUTUSVUIEFQFOETPOUJOZQSPCBCJIJMJUJF

IBTDBMNJHIUTUIJMMUIJOLUIBUIFXBTQSPCBCMZ GPSFYBNQMF IBM
4FWFOUI %JNFOTJPO )PXFWFS JGUIFNVHHFSHBWFIJNUIFBCJMJUZUP
QFBUFEMZ IFTIPVMEOPUDPOTJEFSUIFNVHHFS TPSJHIJOBM QSPQPTJU
JTTUIJMMUIFNPTUMJIJLFMZFYQMBOBUJPO

'PSBSFMBUFEEJTDVTTIJPO TFF'SBODJTBOE ,PTPOFO O E

81ZOPUKVTU CPVOE VUIJMJUJFT JTTFFNTJNQMBVTJCMF BU MFBTU
TIJPOT 'PSFYBNQMF UIJTUIFPSZ XPVMEJNQMZ UIBU J¥%JT CFUUFS UP T
PG MIWFT GPS TVBBFZUOBR ®RGMRETBWTF XJUI B QSPCBCIJMJUZ PG BMNPTU POF
JOUSPEVDUJPOPGUIJTUIFTIT

8JMLJOTPO Q 'PS EJTDVTTIJPOT SFMBUFE UP 1SPCBCJMJUZ
DI #FDLTUFBEBOE PNBT (PPETFMM SBVTTFMMBOE *TBE

.POUPO BSHVFTUIBUWFSZTNBMMQSPCBCIMJUJFTTIPVME CF EJ
ANJUI BSHVFTUIBUPOFJTSBUJPOBMMZQFSNJUUFE%CVUOPU SFRYV
EJTDPVOUJOHWFSZTNBMMQSPCBCIMIJUJFTBMMPXTPOFUPHFUBSFBT
HBNF TFF </PWFSBOE )EKFL > 4FF)EKFL *TBBDT BOE -VOE!

GPSDSJUJDJTNTPGEJTDPVOUJOHTNBMM QSPCBCJIJMJUJFT



CFPOFPGUIFNPTUQMBVTICMF XBZT JO XIJDIUIFBSHVNFOI
GBJM NFOUJPOFEBCPWF POFQPTTJCMF MPOHUFSNJTU DB
PGFYJTUFOUJBM SJTL )PXFWFS UIFBDUJPOTPGBTJOHMF
B FDU XIFUIFS BO FYJTUFOUJBAVBGBIYWBIFWIP@PS RBDWSTUJI[JI(
TVDIBDUJPOTJTUIBUJGUIFZNBLFBEJ FSFODF UIFZ NJHIL
TVDIBT EFMBZIVNBO FYUJODUJPOCZDFOUVSJFT NJMMFOO

JTDIBQUFSBSHVFTUIBU1SPCBCIMIJUZ %JTDPVOUJOHEP
NJTN &WFOJGPOFBDDFQUTBWJIFXPOXIJDITNBMMQSPCBC
EPXOUP[FSP POFTIPVMETUJMMDPOTJEFS UIF GBS GVUVS
PS SFKFDU -POHUFSNJTN GPS TPNF PUIFS SFBTPO * XIMN
BHBJOTU -POHUFSNJTN GSPNEJTDPVOUJOH TNBMM QSPCBC
NFOUUIBUUIFQSPCBCIJMJUJFTPGFYJTUFOUJBM DBUBTUSP
JHOPSFUIFN f EJTDVTTFTUIFBSHVNFOUUIBUPODF XFJHOTF
TDFOBSJPT TVDIBTTQBDFTFUUMFNFOUBOEEJHJUBMNJOE
JOUIFGBS GVUVSFJTUPP TNBMM GPS -POHUFSNJTNUPCF U
UIFBSHVNFOU UIBUUIFQSPCBCIJMJUZ UIBU BO BHFOU NBLF~
FYJTUFOUJBMDBUBTUSPQIFPDDVSTPSOPUJTTPTNBMMUIEB
UFSDPODMVEFT UIBU OPOFPGUIFTFBSHVNFOUT VOEFSNJQ
JOHJOUPUIFTFBSHVNFOUT *XJMM STUTBZNPSFBCPVU 1S

(SFBWFTBOE .BD"TLIJMM Q #FTJEFTEJTDPVOUJOHTNBMM QS|
MFUUJOH UJOZ QSPCBCIJMJUJFT PG IVHF WBMVF EJDUBUF POF T DPVSTF
GVODUJPO 4FFGPSFYBNQMF#FDLTUFBEBOE PNBT

*ODPOUSBTU GPSTPNFTVIJUBCMZDBQBDJPVT AXF XFUPHFUIFS NJI
UPOFUFYJTUFOUJBM SJTL *XJMMEJTDVTTUIJTJOf BOEf PG UIJT $IBC

(SFBWFTBOE .BD"TLJMM



DIBQUFS GPDVTFT PO UISFFWFSTIJPOT PG 1SPCBCIMJUZ %J°
5BIJM %JTDPVOUJOH BOE /AYRBUE %JMMBOOUSPENDF /I BIWF %JT
JOH

%JTDPVOUJOH TNBMM QSPCBCIJMJUJFT

JTTFDUJPOJOUSPEVDFT POFPGUIFTINQMFTUWFSTIJPOTF
BMTPEJTDVTTFTDIPPTIJOHUIFUISFTIPMECFMPX XI1JDI QSP
UPCFJHOPSFE

1SPCBCIMJIJUZ %JTDPVOUJOH XBT PSJHIJOBMMZ QSPQPTFE
XSJUFT i<5>IFDBTFT XIJDIIBWF B WFSZ TNBMM QSPCBCJM
DPVOUFEGPSOVMMT BMUIPVHIUIFZ DB Y XWHOBBSBFS Z HSFB
QSPCBCIJMJUJFT TNBMM FOPVHI UP CF EJTDPVOUFE 0S BT
UIBUJUJTBDFSUBJOOVNCFSPGQSPCBCIJMJUJFTUIBU FRVE
OVNCFS JBPMW BWF TVHHFTUFEQPTTJCMF EJTDPVOUJOH U
GPO BOE $POEPSDFU UIFEJTDPVOUJOHUISFTIPMET XFSF
SFTQFDUJWFMZ #V PODIPTFIJTUISFTIPMECFDBVTFJUJT

'PSBEJTDVTTIJPO PG UIFEJ FSFOUWFSTJPOT PG 1SPCBCJIJMJUZ %JT
UIFTJT

.POUPO DBMMTEJTDPVOUJOH TNBMM QSPCBCJMJUJFT A/JDPMB\
#FSOPVMMJ

1IVMTLBNQ O E Q %JTDPVOUJOH TNBMM QSPCBCJMJUJFET JT #FESC
CVSHQBSBEPY

J)FZ FU BM Q [JDPMBVT #FSOPVMMJ BMTP SBJTFE UIJT QSPC
UP EFUFSNJOF BT GBS BT XIFSFUIF RVBOUJUZPG B QSPCBCJMJUZ NVTU
DPVOUFEOVMMw4FF1VMTLBNQ O E Q



PMENBOEZJOHJO POFEBZ%BO PVUDPNF SFBPIT®®OBCMF QFPC
EPSDFU TKVTUJ DBUJPO GPSIJTUISFTIPMEJT UIBU JO
UIFQSPCBCJMJUZ UIBU B ZFBS PME NBO XPVME EJF XJUIJ
BCJMJUZ UIBUB ZFBS PME NBO XPVME BOE UIBU EJ FSFOI
BXBLFBUOJHIU

*UTFENT IJNQMBVTIJCMF UIBU BHFOUT BSF SBUJPOBMMZ S
MBS EJTDPVOUJOH UISFTIPME .POUPO XIPEFGFOET1SPCB
JFBSHVFTUIBUUIFEJTDPVOUJOH UISFTIPMEPNME/ CKFDUJW
DPOTJEFS B UISRBEBMEIPGBM BOE TPNF BTUSPOPNJDBMMZ
VOSFBTPOBCMF /FWFSUIFMFTT UIFSFJT OP QBSUJDVMBS
BHFOUTBSFSBUJPOBMMZ SFRVIJSFEUPVTF 'PS.POUPO UIF
QSPYIJNBUFMZ JO )BRVEBEESUMMIBRLIPO GPS UIJT UISFTIPME J
RVBESIJMMJPO JTBOFUXF+BOE IF USFBUT UIF QSPCBCJMJUZ P
UBJMTBUMFBTU UJNFTJOBSPX XJUIBGBJSDPJO BTBQS

4P 1SPCBCIMIUZ%IJTDPVOUJOHJIJTUIFJEFBUIBUPOFTIP\
QSPCBCIMJIUIJFT% CVU TXNBWVON POFFCWB ES MIRIO PTGPWGIJT WJIF X
TIPVME AHMUPISBNAFPDJBUFE XJUI UJOZ QSPCBCJIJMJUJFT FSF
PME QSP@BYDMUUEU PVUDPNFT XIPTF QSPCBCJMJUJFT BSF !
PME BSF JHORBHEIOH TVDI PVYVUDPNFT DBO CF EPOF CZ DPOE

)EZ FU BM Q 4FF .POUPO QQ o GPSBEJTDVTTJPOPG#
4FF .POUPO QQ o

.POUPO f J/PUFUIBUUIJTUISFTIPMENBZBMTP CFWBHVF 4FF-V
Q

.POUPO Q

"MUFSOBUJWFMZ POFNJHIUIBWFIB UISHTA P VERNFIOBICIWM P CBCJIM.



UIF TVQQPTJUJPO UIBU BO PVUDPNF PG OPO OFHMJHJCMF C
APVUDPNF PG OPO OFHMJHJCMF QSPCBCJIJMJUZ JT POF XIPT
MFBTUBTHSFBUBTUIF EJTEBODCPOEIHIROEBMPMBBEIPO PQUJI
DPNQBSFE CZ UIFJS AQSPCBCJMJUZ EJTDPWEGBBE FYQFDUF
UIBWUTBUMFBTUBT @OREGWSGFRERBBO UIFFYQFDUFE VUJMJUZ
QSPTQKDRO UJOZ QSPCBCJIJMJIJUJFT IBWF CFFO EJTDPVOUFE
AUIFQSPCBCIJMJUZ EJTDPVOUFOFY QLADUFETNPOVRIG® Z PREC B C
JUZ %JTDPVOUJBIWM AU TIEPRDRUWRJHUIF GPMMPXJOH

IBIWF %JTDPVOUNDWHOPOEJUJPOBMJ[F PO PCUBJOJOH TF
DPNFPGOPO OFHMJHIJCMF QSPCBCBREUZ FO GPSBMN
~ JGBOE ROMZ.JIQI o

5P TVNNBSJ[F 1SPCBCJMJUZ %JTDPVOUJOHJT UIF JEFB U
UJFTTIPVMECFJHOPSFEJO QSBDUJDBM EFDJTJPO NBLJOH
PGUIJTWIFXJT/BIWF %JTDPVOUJOH PO XIJDIPOFTIPVME I
UBJOJOHPVUDPNFTBTTPDJBUFE XJUIOFHMJHJCMF QSPCBC
BSHVNFOUBHBJOTU -POHUFSNJTNUIBUTPNFPOF XJUIUIJT \

BSFBUNPTUBTHSFBUBTUIJTUISFTIPMEBSFJHOPSFE CVUPVUDPNFT X
UIFUISFTIPMEBSFOPUJHOPSFE

ANJUI Q
AFFf JOS$IBQUFS PGUIJTUIFTJT



1SPCBCIJMJUZPGBOFYJTUFOUJBM DBU

JTTFDUJPOEJTDVTTFTUIFBSHVNFOUUIBUUIFQSPCBCJIMJL
BSFTPMPXUIBUXFTIPVMEJHOPSFUIFN )PXFWFS JUTFFENT
UuvsZ FYJTUFOUJBM SJTLT IBWF QSPCBCJIJMJUJFT UIBU BSF E
UISFTIPMET /BIJWF %JTDPVOUJOH GBDFTBQSPCMFN XJUI JC
JTVODMFBS XIBUJUTBZT /BIJWF %JTDPVOUJOHBMTP WJPME
JOHJTBNPSFQMBVTJCMF WIJFX BTJUTPMWFT UIF PVUDPN
EPFTOPUWJPMBUF EPNJOBODF )PXFWFS 5BIJM %JTDPVOUJ
FYuUJODUJPO SJTLT TPJUEPFTOPUVOEFSNJOF-POHUFSNJ

&YJTUFOUJBM SJTLTJOUIJTDFOUVSZ

*UNJHIUCFBSHVFEUIBUFYJTUFOUJBMDBUBTUSPQIFTBSFT
UIFN%MFU T DBMBITILT WHVNFOU

-PX3JTLT "SHVRROBPCBCIMJIUJIFT PG FYJTUFOUJBM SJT|
UJOZUIBUXFTIPVMEJHOPSFFYJTUFOUJBM SJTLT XFTIP
BTUIPVHIUIPTFSJTLTBSFHVBSBOUFFEOPUUPFWFOUYV

JTBSHVNFOU SFRVIJSFTB SFGFSFODFUPTPNFUJNFQFSJPE
QFSJPE EVSJOH XIJDI FYJTUFOUJBM SJTLT BSF VOMJLFMZ U
IVNBOJUZ XJMM BMNPTUDFSUBJOMZ HP FYUJODU )PXFWF
UIFOFUFYJTUFOUJBM SJTLTFFENT OPO OFHMJHJCMF OSE

QSPCBCIMIJUZPGBOFYJTUFOUJBMDBUBTUSPQIFXJUIJOUIF
BOZ SFBTPOBCMF EJTDPVOUJOH UISFTIPME F #SJUJTI "TU!



SFFTIBTBOFWFONPSFQFTTIJNJTUJD WJFX 3FFT Q X €
BSFOPCFUUFSUIBO Z ZUIBUPVSQSFTFOUDJIJWJIMJ[BUJI
UIFFOEPGUIFQSFTFOUDFOUVSZw OSE Q HIWFT U
GPS FYJTUFOUJBM DBUBTUSPQIFT GSPN TQFDJ D DBVTFT X,

GSPNBTUFSPJEPSDPNFUJNQBDU JO GSPNFOHJO
JO GSPNVOBMJHOFE "* TFF UBGCAWR JOIIUEBOFO UINBUFT G
OFYU ZFBSTBSF GPSFYBNQMF JO CIJMMJPOGSPNB LN
UIF 4BSOHUXFFO JO BOE JO GSPNBOFYUJODUJPO M
BOEBWFSZDPOTFSWBUJWFBTTFTTNFOU XPVMEBTTJHO BU
"* ESIWFODBUBTUSPQIFUIBUJTBTCBEPS XPSTFUIBOIVNB

5./92 %o

&E6@A2;A6.9.;1 &EAG6;0A6<;36@8@
6; AS2/2EA %"~ :12.7@

&YJTUFOUJBM SJTL &YUJODUJPO SJTL
O0SE OUIFST
"TUFSPJET JO JO CJMMJPO
1BOEFNJDT JO JO up JO
" JO [/ JO

JODMVEJOHDPNFUT FOHJOFFSFE QBOEFNJDT

*GXFIJOEJWIJEVBUFPVUDPNFTBTAIVNBOFYUJODUJPO GSI

FSJTLPGB LN BTUFSPJEDPMMJEJOH XJUIUIF &BSUIJT FTUJNBUFE

OSE Q *UJTFTUIJNBUFE UIBUBOBTUFSPJE XJUIB LN EJBNFUF¢
PG DBVTJOHIVNBO FYUJODUJPO 4FF/FXCFSSZ Q

.JMMFUUBOE 40ZEFS #FBUUJF

(SFBWFTBOE .BD"TLJMM QQ 0 FFYQFSUNFEJBOFTUJNBUFC

USPQIFJT 4FF (SBDF FUBM Q



OFYU ZFBST AFYUJODUJPO MFWFM QBOEFNJD JO UIF OF'
TPNF FYUJODUJPO BOE FYJTUFOUJBM SJTLT BSF QMBVTJC
OPU JHOPSF GPS FYBNQMF B JO DIBODF PG BO "* ESJV
OFYU ZFBST )PXFWFS JG XFJOEJWJEVBUF PVUDPNFTBT /
JNQBDU POPGIFBOVBSZ BU 0 AFYUJODUJPO EVF L
JNQBDU PPGIFBOVBSZ BU o] BOETP PO UIFOFYUJ
FYJTUFOUJBM SJTLT NJHIUCFOFHMJHJCMF *UJT EJ DVMU
PGJOEJWJEVBUJOH PVUDPNFT XPVME CF BOEDIPPTJOH PO
BSCJUSBSZ .PSFHFOFSBMMZ /BIJIWF %JTDPVOUJOH GBDFT L

OVUDPNF*OEJWJEVBUGPOI®SEAQMBRERVBUF PVUDPNFT XJUI
UPP NVDIEFUBIJM BMM PVUDPNFTIBWFOFHMJIJHICMF QS
QSIWIMFHFE XBZPGJOEJWJEVBUJOHPVUDPNFTUIBU BV

*GUIFSFJTBQMBVTJCMF TPMVUJPO UP UIF OVUDPNF *OEJW
uJpoO TIPVME OPUUFMMPOFUPJHOPSFBOFUFYJTUFOUJBN
"* ESIJWFO DBUBHOBPRVYFOUMZ /BIJWF %JTDPVOUJOH EPFT C
-POHUFSNJTN BUMFBTUJO UIJT XBZ )PXFWFS UIFTF SFMB
JTUFOUJBM SJTLT IBWF BNHPUCFHF BRAVSFBM WP OB-EF B DIBMMF(

AFFBMTP #FDLTUFBE BOE PNBT Q

OOF QPTTJCMF TPMVUJPO JT UP JOEJWJEVBUF PVUDPNFT CZ UIFJS V
UIJTUIFTJT )PXFWFS UIJTTPMVUJPO XPVME JN@BZRABVEBSIZNBO FYUJ

BOE POF PY"BIFSVBSZ BSFEJTUJODU PVUDPNFT HIWFO UIBU UIFJ
EJ FSFOU $POTFRVFOUMZ BMMQPTTJCMF FYUJODUJPO PVUDPNFT NJH
JGOFUFYUJODUJPO SJTLJITIJHI JTXPVMETFDVSFUIFSFTVMUUIBU 1S
-POHUFSNJTN )PXFWFS STUJOEJWJEVBUJOH PVUDPNFT JO UIJT XBZ E
%JTDPVOUJOHJTBCTVSECFDBVTFOFU FYUJODUJPO SJTLDPVME CF BSC

4FF -VJTB 3PESJHVF] PO UIF JPVST QPEDBTU GPS BO JOGPS!



-POHUFSNJTN

5BIM %JTDPVOUJOH

*OBEEJUJPOUPUIFOVUDPNF *OEJWJEVBUJPO 1SPCMFN /BJ
PUIFS QSPCMFENT 'PSFYBNQMF *OU WREP M BPLOHT NEJAHN I BBEDMOFK) L
SBIM %JTDPXQUWIIOHUBUFT UIBU POF PVHIUUP JHOPSF CPUI UIF
AUBJMT PG UIFEJTUSJCVUIJPOPGQPTTIJCMFPVUDPNFT XIFC
POFTQSFGBIMODFTDPVOUJOHIJTBNPSFQMBVTICMFEF WEFSTJ
DPVOUJOHUIBO /I BJWF %JTDPVOUJOH )PXFWFS JUEPFTOPI
FWFOJGUIFQSPCBCIMJIJUZPGBOFYJTUFOUJBMDBUBTUSPQ

$BMM UIF PVUDPNFT UIBU GBMM JO UIF NJEEMF PG UIF EJT
DPNFT AOPSNBM PVUDPNFT FO 5BIM %JTDPVOUJOH TUBUF

UPQJD 3PESJHVF[BSHVFTUIBUIVNBOJUZ IBTBIJHI QSPCBCJIJMJUZ PG €
DBUBTUSPQIFBOEUIBUGPSNBOZPGUIFUISFBUT JUJTEJ DVMU UP JNBI
LIMMT MJUFSBMMZ FWFSZPOF

'PSFYBNQMF /BIWF %JTDPVOUJOH KVEHFT B QSPTQFDU UIBU TBWFT
CIJMJUZ BOE PUIFSXJTF OPUIJOHIBQQFOT BT FRVBMMZ HPPE BT B QSP
6TJOHWFSZ TNBMM QSPCBCIJMJUZ PVUDPNFTBTUJFCSFBLFST BT A-FY
4UBUFXJTF %PNJOBODFJOBNPSFDPNQMJDBUFEDBTF 4FFf JOS$SIBQUF

ANJUI .POUPO QQ o] -VOEHSFOBOE4UFGEOTTPO 4
#FDLTUFBE BOE PNBT f POEJTDPVOUJOHTNBMMQSPCBCJIJMIJUJF
#FDLTUFBE BOE PNBT 60OMFTT POF DPOTJEFST WFSZ TNBM

JODBTFTPGUJFT BTUIFEF OJUJPOPG5BIM %%IJTDPVOUJOH HIWFO JO U
WIPMBUFT EPNJOBODF SFBTPOJOH

.PSFGPSNBMMZ UIJTWIFXTUBUFTUIFGPMMPXJOH

5BIM %JTDPYOBHBOHSWN YO, STUPSEFSUIFQPTTJCMFPVUDPNFTPG
TPNF QSRTRFPNVUIF MEBTU UP UIFNPTUQSFGFSSFE FO DPOEJUJP(
UBJOJOHTPNFPVUDPNFJOUIFNJEEMFQBSUPGUIFEJTUSJCVUJPO
OFDFTTBSZDPOEJUJPOTIPNBE GBS BRM PNWOUPSNET

J FQSPCBCJMJUZPGPCUBJOJOHBO PVEIDPENFPWWBU JT BU MFBTU E
UIFEJTDPVOUJOHUISFTIPMEBOE



5BIM %JTDPWSLBINOM QSBDEFDUTNG BOEPOMZ JG

t a . u - PS
t a .G .BOE 1/
XIFSF . BO&E .. BSFPCUBJOFECZDPOEJUJPOBMJ[JO

UIFTVQQPTJUJPOUIBUBOPSNBMPVUDPNF PDDVST

5BIM JTDPVOUJOH TPMWFT UIFOVUDPNF *OEJWJEVBUJP
WIJFX JUEPFT OPUNBUUFSIPX OFMZPVUDPNFTBSFJOEJW.
UIFUBIJMT PG UIF EJTUSJCVUJPO PG QPTTJCMF OBM WBMVF
PGBQSPTQFDUBSFPSEFSFECZPOF TQSFGFSFODF UIFPSE
DIBOHFCZJOEJWJEVBUJOHUIFTF PVUDPNFT NPSF OFMZ

IFYU TVQQPTFUIFQPTTIJCMFPVUDPNFTPGTPNFQSPTQFC
XIFOUIFZBSFPSEFSFEGSPNUIFMFBTUUPUIFNPTU QSFGF.
JOHUFMMTVTUP JHOPSFUIFHSFZBSFBT VOEFS UIFDVSWF
EFOPUEE CZ

JWUIFQSPCBCIJMJUZPGPCUBJOJOH BO PSOUBRONPAMFIBU JT BU NPTU E
UIFEJTDPVOUJOHUISFTIPME

*G TPNF PBGYRMNMMT UIFBCPWF OFDFTTBSZDPOEJUJPOT BOE

t UIFQSPCBCJMJUZPGPCUBJOJOHRIO BRFMPRXNABRERT JT CFUUFS U
DPVOUJOHUISFTIPME UIFOEFDSFBVRUIRAVQSIFWRWBWIUZ PG PCU
EJTDPVOUFE QSPCBCJMJUZ PG PVUDSPRRVBMBWBSF BU MFBTU B
EJTDPVOUJOHUISFTIPME BOEDPOEJUJPOBMIJ[FUPNBLF TVSF L
BCIMJUJFTBEEVQUP BOE

t JGUIFQSPCBCJMJUZ PG PCUBJOJO S BIOCAFWMPXPWIFUIBU JT XPSTF
EJTDPVOUJOHUISFTIPME UIFO EFDSERDAUUMWEPCBCIMIUZ PG
UPUBMEJTDPVOUFE QSPCBCJMJUZ PG B¥BUBNMAT UIBU BSF BU NF
UIF EJTDPVOUJOH UISFTIPME BOE DPOEJUJPOBMJ[F UP NBLF T
QSPCBCIJMJUJFTBEEVQUP



5.6%6@0<B;A6:4

1SPCBCJMJUZ

# #

8PSTU #FTU
IPTTICMFOVUDPNEFT

PSEFSFECZQSFGFSFODF

8IBUEPFTS5BIM %JTDPVOUJOHTBZBCPVUFYUJODUJPO SJ°
WBMVFPGBOFBS U%SNWKFOCEB@NMWMIPIXDIUIF NJEEMFPG UIFEJT
UuJPOPGQPTTJCMFPVUDPNFT WBMVFT 5BIM%JTDPVOUJOH
BOFBS UFSNFYUJODUJPO *GUIFSFBSFOPO OFHMJHJCMEF ¢
UFSPVUDPNFTUIBOBOFBS UFSNFYUJODUJPO UIFOOFBS U
GBMM TPNFXNFSF JO UIFNJEEMF PG UIF EJTUSJCVUJPO PG Q
GPS FYBNQM%UIFGPMMPXJOH QSPTQFDU

/FBS UFSN FYuJQDbDUJPO

\

1SPCBCJM

8PSTBPSTF #FUUEBTU

IPTTIJCMFOVUDPNFT
PSEFSFECZNPSBM WBMVF

*OUIJT DBTF UIF QSPCBCIJMJUZ PG B OFBS UFSN FYUJOD
QSPCBCIMIJUZPGPCUBJOJOHBO PVUDPNFUIBUJT BUMFBTL
uJrPOJTBCPWFUIFEJTDPVOUJOHUISFTIPME 4IJNJMBSMZ U



PVUDPNFUIBUJTBUNPTUBTHPPEBTBOFBS UFSNFYUJODUJ
JOHUISFTIPME $POTFRVFOUMZ 5BJM %JTDPVOUJOH SFDP!
QPTTICIMIUZPGBOFBS UFSNFYUJODUJPO &WFO JG UIFSE
OFBS UFSNFYUJODUJPOBOEPOFDBOEFDSFBTFUIJT QSPCE
5BIM % IJTDPVOUJOHBEWIJTFT POFUP NJUJHBUF UIJT SJTL B
UIFVUIMJUJFT XPSLPVUUIF SJHIU XBZ

*UTFENT QMBVTJCMF UIBUUIF QSPCBCIJMJUJFT PG CPUI C
BOFBS UFSNFYUJODUJPOBSFBCPWF SFBTPOBCMF EJTDPV!
UIF WBMVF PG UIF XPSME NJHIUCF OFHBUJWF EVF UP IVNBO
TV FSJIOHBOEDPOUJOVFUPCFOFHBUIJWFJOUIFGVUVSF V
QSPCBCIMJUZUIBUUIFGVUVSFIJTXPSTFUIBOBOFBS UFSNF
UIF WBMVF PG UIF XPSME NJHIUCF OFU QPTJUJWF BOE DPOL
"MUFSOBUIJWFMZ UFDIOPMPHJDBM QSPHSFTT NJHIUJODSFE
BMM QPTJUJWF GVUVSF VT UIFSFJT B OPO OFHMJHJCMEF
CFUUFSUIBOBOFBS UFSNFYUJODUJPO #PUICFUUFSBOE X
OFHMJHJCMF OFJUIFSJTWFSZVOMJLFMZ $POTFRVFOUMZ
DPVOUJOH XJMMOPUJHOPSFUIFQPTTIJCIMIJUZPGBOFBS U
POMZ JHOPSFT PVUDPNFT XJUI FYUSFNF WBMVFT BOE B OF|
QMBVTICMZ%JT OPU POF

OOFNJHIUPCKFDU 4PNVDIUIFXPSTFGPS5BIM%JTDPVOUJOH #ZOPL
TNBMM QSPCBCIJMJUZPVUDPNFT TVDIBT QPTTJCMZ BIVNBOFYUJODU.
JOUVJUJPO CFIJOE 1SPCBCIMIUZ %JTDPVOUJOH *OTUFBE POFNJHIUB
PO XIJDIPOF DPNQBSFTFWFSZQSPTQFDUUPTPNFCBTFMJOF QSPTQFD
DVMBUFUIFEJ FSFODFTJO VUIMJUJFTCFUXFFOBHIJWFO QSPTQFDUBOI
OBUVSF /FYU PSEFSUIFTFEJ FSFODFTGSPNUIFMBSHFTUMPTTUPUIF
BOEMF UBJMTPGUIJTEJTUSJCVUJPO *OF FDU POFJTJHOPSJOHUIFQ



SP TVNNBSJ[F *IBWFEJTDVTTFEUIF-PX3JTLT"SHVNFOU
FYJTUFOUJBMDBUBTUSPQIFTBSFTPMPXUIBUXFPVHIUUPJ
ulBuU FWFOJOUIFOFYUDFOUVSZ UIFOFUFYJTUFOUJBM SJ
SITLTIBWFQSPCBCIMIJUJFTBCPWFBOZ SFBTPOBCMF EJTDI
DPVOUJOH GBDFT UIF OVUDPNF *OEJWJEVBUJPO 1SPCMFEN T
POF DBO JOEJWJEVBUF FYJTUFOUJBM DBUBTUSPQIFT BSCJL
IPXUIFZBSFJOEJWJEVBUFE UIFJSBTTPDJBUFE QSPCBCJM
UIFEJTDPVOUJOHUISFTIPME )PXFWFS BOBDDFQUBCMFTP
OPUJNQMZ UIBUPOFPVHIUUPJHOPSFBOFUFYJTUFOUJBM ¢
5BJM %JTDPVOUJOHJT NPSF QMBVTJCMF UIBO /IBIJWF %JTDP
DPNF*OEJWJEVBUJPO 1SPCMFN BOE EPFT OPU WJPMBUF EP
BTUIFSFBSFOPO OFHMJHIJCMFQSPCBCIJMJUJFTPGCFUUFS
UFSNFYUJODUJPO 5BIM %JTDPVOUJOH XJMM OPUJHOPSF Q
JGUIFJSBTTPDJBUFEQSPCBCIMJUJFTBSFOFHMJHICMEF

SPDPODMVEF UIF-PX3JTLT"SHVNFOUEPFTOPUVOEFSNJ
OFYUTFDUJPOEJTDVTTFTBTFDPOEBSHVNFOUBHBJOTU -P¢

JOHUIFWBMVFPGUIFXPSMECZNVDI "QSPTQFDUUIBUMPXFSTUIFQSPC
XIMMIBWFBNVDIIIJHIFSWBMVFUIBOUIFCBTFMIJOFQSPTQFDUJOTPNFT
XI1JDIBOFYUJODUJPO XPVME IBWFIBQQFOFEIBEUIRHBAFOMUEGPOF OPUIJCO
5BIM %JTDRMOWIMHRUIFO JHOPSFUIJT MBSHFEJ FSFODFJO WBMVF BTTVNJ
UIFEJTUSJCVUJPOPG WBMVFEJ FSFODFT 4FFS$IBQUFS PGUIJTUIFTIT
BSFMBUFEWJFXDBMMFE #BTFMJOF 4UPDIBTUJD %JTDPVOUJOH )PXFW
DIBQUFSBMTP TIPXT DIBOHJOH XIBU OFFET UP CF DIBOHFE UIBU #BTFNMN
VOEFSNJOF -POHUFSNJTN



4J[FPGUIFGVUVSF

JT TFDUJPO EJTDVTTFT UIF BSHVNFOU UIBU PODF XF JHOP:
TDFOBSJPT TVDIBTTQBDF TFUUMFNFOUBOE EJHJUBM NJOE
EJWIJEVBMT JO UIF GBS GVUVSFJT UPP TNBMM GPS -POHUFS
ulJT *XJMMBSHVFUIBUUIFSFBSFFOPVHIJOEJWJEVBMT JC
GPS -POHUFSNJTNUPCFUSVFFWFOJG POFBDDFQUT 1SPCB

&YQFDUFE QPQVMBUJPO TJ[FT SFRVJIJSFE GPS -

'PS -POHUFSNJTN UP IPME JUBMTP OFFET UP CF USVF UIBU
TV DJFOUOVNCFSPGJOEJWIEYBOMAYQRDOB BB SPGOVWIVIFH/ N C F
JOEJWIJEVBMTIJTTNBMMOPNBUUFS XIBUXFEP UIFOJUXJIJMM
TNBMMDIBOHFTJOUIFQSPCBCIMJUZPGBOFYJTUFOUJBM S.
UIFBSHVNFOUHPFT PODFXFJIJHOPSFWFSZ TNBMM QSPCBC
TFUUMFNFOU BOE EJHJUBM NJOET UIFFYQFDUFE OVNCFS P
TNBMM% MFU 4 DB 'VIWUM3HFSHVNFOU

ANBMM'VUVSF "DQIOODNRXFUHOPSFVOMILFMZTDFOBSJPT L
QFDUFEOVNCFSPGJOEJWIJEVBMTJOUIFGBSGVUVSFJT !
NJTNUPCFUSVF

/IFYU *XIMMEJTDVTT XIFUIFSPSOPUUIFSFBSFFOPVHIJO
GPSFYJTUFOUJBM SJTLNJUJHBUJPO UPIBWFBIJHIFS FYQFL

.PSFQSFDJTFMZ JUJTOPUUIFOVNCFSPGJOEJWJEVBMTCVUUIFBNP
NJHIUCFB HSFBU RVBOUJUZ PG WBMVF JO UIF GBS GVUVSFFWFO JG UIF
TNBMMJGUIFTFJOEJWJEVBMT MIWFWFSZ MPOH MIJWFT 4FFGPS FYBNQ



DBVTFT FDPTU F FDUJWFOFTT PG BOUJNBMBSJBM CFEOFL
BOVQQFS CPVOEUPBUUBJOBCMF OFBS UFBERJOFOF UT QFS
UsJCVUJPOPGJIJOTFDUJDJEF USFBUFECFEOFUT JO NBMBSJ
GPSBMIJUUMFRWRFPTF 4I1IJIWBOJJITUIJOLIOHIPXUPJNQSPW!
NPTU XJUIIFS #Z EPOBUJOH UPUIF"HBJOTU .BMBSJB 'PVOEE
TBWFJO FYQFDUBUJPO MIWFT 4VQQPTF UIBU -POHUFSN
BUJPOJGBOEPOMZJG JOFYQFDUBUJPO NPSF UIBO BEE
GVUVSFIJGTIFEPOBUFTUP TPNF MPOHUFSNJTUDBVTF
"OFYBNQMFPGFYJTUFOUJBMSJTLNJUJHBUJPOUIBUMPOI
EFUFDUJPOBOEQPUFOUJBMEFTHFOWINGBREBUUFHRSPIET 4QBL
HVBSE 4VSWFZ XIJDIUSBDLT OFBS &BSUIPCKFDUT JO PSEF
USBKFDUPSJFT SFEVDFEFYUJODUJPO SJTLCZBUMFBTU JC

(SFBWFTBOE .BD"TLJMM Q
(JWFB8FMM
JTDBTFJT NPEJ FEGSPN (SFBWFTBOE .BD"TLJMM

/IPUFUIBUMPOHUFSNJTUDBVTFTUZQJDBMMZBMTPDSFBUFOFBS UFS
FUTNJHIUCFHSFBUFOPVHIGPSFYJTUFOUJBM SJTLNJUJHBUJPO UP QB"
POFJHOPSFTUIFGBS GVUVSFF FDUTPGPOF TBDUT .PSFPWFS FWFO J(
DJFOUPOUIFJSPXO UIFGBSGVUVSFF FDUTNJHIUBEEKVTUFOPVHIFY
SJTLNJUJHBUJPOUIFCFTUDPVSTFPGBDUJPO FWFOUIPVHINPTUPG UI
SJTLNJUJHBUJPO DPNFTGSPNOFBS UFSNF FDUT JTIJTISSFMFWBOU I
JHBUF FYJTUFOUJBM SJTLT CVUJUNBUUFSTUP XIFUIFS-POHUFSNJTN J
JG-POHUFSNJTNUVSOTPVUUPCFGBMTF FYJTUFOUJBM SJTL NJUJHBUJ
UJPO *UJTBMTP XPSUIOPUJOHUIBUQBSBEJHNBUJD OFBSUFSNJTUDBV
CFEOFUT DBOBMTPIBWFGPSFTFFBCMF MPOH UFSNF FDUT

(SFBWFTBOE .BD"TLJMM Q
(SFBWFTBOE .BD"TLJMM Q $PIJODJEFOUBMMZ UIJTJT .POUP(
JOH TNBMM QSRAGEBTIMBEBIJFOUPO Q

*OUFSFTUJOHMZ JO /"4" XIMM SFEJSFDUBO BTUFSPJE GPS UIF S
TMBNNJOHBTQBDFDSB JOUPJU GPSUFTUJOHUFDIOPMPHIJFTUIBU XF I
JT B GPPU XJEF NPPOPSCJUJOHBIBMG NIJMF XJEFBTUFSPJEDBMMFI
UIFTJ[FPGBOBTUFSPJEUIBUDBO PCMJUFSBUFDJUJFT 4FF %SBLF



#VU GVSUIFS XPSLPOBTUFSPJETJT FYQFDUREJUP IBWF MP X
FTUINBUFE UIBU B LN BTUFSPJEIBT BUMFBTU B DIBODF
UuJODUJPOJGJUDPMMIBMFAUIFIQUSPE&BCSUMIUZ PGB LN BT
DPMMJEJOH XJUIUIF &BSUIJTPOBWFSBHF JO NIJMMJIPO C
DPO EFOU UIBU UIFZIBWF GPVOE BMM LN BTUFSPJET JO E
FSFNBJOJOH SJTL PGB LN BTUFSPJEDPMMJEJOH XJUI Ul
ZFBSTJTFTUJNBUFE UP §FOJBRVROMMZPOIF QSPCBCJIMJUZ |
FYUJODUJPO GSPNBOBTUFSPJEJNQBDUJOUIFOFYU ZFB
FDPTUPGEFUFDUJOH XJUIBMNPTUDFSUBJOUZ BOZ SFI
JT FTUJNBUFE UP CF BU NPTU CIMMJPO BOE XF NJHIUBT
FYUJODUJPO CZ SFMBUJWFMZ JG XF E£IHWBXOW PTIOFSFO B DP M
QPSUJPO PG UIF CIMMJPO SFRVJSFE UP SFEVDF UIF SJTL
*UJT QMBVTIJCMFUIBU TIF XPVME SFEVDF UIF SJTLCZ UIFTB
JO NIJMBBRPOFRVFOUMZ CZEPOBUJOH UPBTUFSPJE L
DBOQSPWJEFB JO USIMMJPOBCTPMVUFSFEVDUJPO JC(
GSPNBOBTUFSPJEDPMMJTIJPOJOUIFOFYU ZFBST
"OPUIFS QPTTJCMF MPOHUFSNJTU DBVTF BSFB JT UIF QSF

(SFBWFTBOE .BD"TLJMM Q

IFXCFSSZ Q

OSE Q

OSE Q

IFXCFSSZ QQ o *OTQJSFECZ UIF NPWJF %PO U -PPL 6Q -VCJ

FTUIJNBUF UIBU IVNBOJUZ DPVME JO UIFPSZ EFGFOEJUTFMG BHBJOTU
FYJTUJOHUFDIOPMPHZFWFOJOUIFFYUSFNFDBTF XIFSFJUJTEFUFDUF
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QBOEFNJPBJTL PG BO FYUJODUJPO MFWFM QBOEFNJD JO U
FTUINBUFEUP CF CFUXFFO JGBBLJOHBOHE HIPNFUSJID NFBO
PG UIF UXP NFUIPET UIBU HFOFSBUF UIF MPXFS FTUJNBUFT
QsSspPCBCIJMJUZPGBCPVU JO GPSFYUJODUJPO GSPN B C
ZFBSUJT FTUJNBUFE UIBU CIMMIJPOTQFOUPOTUSFOHUI
XPVME SFEVDF UIF DIBODF PG BO FYUJODUJPO MFWFM QBO
CZBUMFBTU B QSPFHFGTURRPOBMIMZ CZEPOBUJOH UP Q
QSFWFOUJPO 41JWBOJDBO QSPWJEFB JO CIMMJPO SFM
UsJMMJPOBCTPMVUFSFEVDUJPOJOUIFQSPCBCJIJMJUZ PG B!
OFYU ZFBST

-BTUMZ BOPUIFSQPTTJCMF MPOHUFSNJTUDBVTFBSFB JT
UJBMDBUBTUSPQIF EVF UP BSUJODUIBNNATFO BPBIND $6 LHOVITN Y
TUVEZPGJUTLJOE "*FYQFSUTFTUJNBUFEUIBUUIFQSPCBC
DPNF TVDIBTIVNBO FYUJODUJPO EVF UP IJHI MFWFM NBD
QPIJOUJOUINFTBINFFYQFSUT HBWEF B DIBODFGPSIJHI MF

(SFBWFTBOE .BD"TLJMM Q
.JMMFUUBOE 40ZEFS #FBUUJF
(SFBWFTBOE .BD"TLJMM Q
.JMMFUUBOE 40ZEFS #FBUUJF Q
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4FF GPSFYBNQMF (SFBWFTBOE .BD"TLJMM QQ 0 (15 O E
OPFWJEFODFUIBUBSUJ DJBMHFOFSBMJOUFMMJHFODF "(* JTBOFYJTL
DBVTFBMPUPGIBSN CVUTPGBSUIFSFJTOPFWIJEFODFUIBUJUXJMM CF
ulBuU XPVMEBMMPXJUUPDBVTFFYJTUFOUJBMIBSN w

(SBDF FUBM Q i)JJHI MFWFM NBDIJOFJOUFMMJHFODFwW JT B
DIJOFT DBO BDDPNQMIJTI FWFSZUBTL CFUUFS BOE NPSFDIFBQMZ UIBO |

Q



JOUFMMJHFODF PDRWSBOQOQHFKITZA TVSWFZ SFTVMUT FWFO BV
WBUJWF FTUIJNBUF XPVMEBTTJHO BUMFBTU B DIBODF UP
CBE PS XPSTF UIBO IVNBO FYUJODUJRSGUIFENPSFYWUU JTZFBS
QMBVTIJCMFUIBU CIJMMJPOTQFOUPO"*TBGFUZ XPVME EFI
BO PVUDPNF CZ BURMFBARVFOUMZ CIMMJPO XPVME QSPW
BCTPMVUF SFEVDUJPO MY FE4THBPOBUUBMASITL UP "*
TBGFUZ 41JWBOJDBOQSPWJEFB JO NJIJMMJPO SFMBUJWF
BCTPMVUF SFEVDUJPO JO UIFQSPCBCIJMJUZ PG BO "* ESIJWF
ZFBST
41 JWBOJ TPQUJPOTBSFBT GPMMPXT

41 JWBQ@QUOIJWBOJ IBT UP EPOBUFBOETIFIBT GPVS PQL

J"HBJOTU .BMBSJB4PVDEWMBPIBO FYQFDUBUJPO MJWF

JJTUFSPJE EBUFFDBORKSPWJIEF B JO USIJMMJPO BC
MVUF SFEVDUJPO JOUIFQSPCBCIJMJUZ PG FYUJODUJ
DPMMJTIJPOJOUIFOFYU ZFBST

JJIBOEFNJD QS#WDBOIPOPWIEFB JO USJIJMMJPOBCTI
SFEVDUJPOJOUIFQSPCBCIMIJUZPGBO FYUJODUJPO
UIFOFYU ZFBST

(SBDF FUBM Q

(SFBWFTBOE .BD"TLJMM QQ o]
(SFBWFTBOE .BD"TLJMM Q
(SFBWFTBOE .BD"TLJMM Q
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JW*TBGHBUZDBO QSPWJEFB JO CJMMJPOBCTPMVUF SI
UIFQSPCBCIJMJUZPGBO"* ESIWFODBUBTUSPQIFJO L

"TNFOUJPOFE FBSMJFS XFIBWFBTTVNFE UIBU -POHUFSNJT
VBUJPOJGBOEPOMZJG JOFYQFDUBUJPO NPSFUIBO BE
GVUVSFIJGTIFEPOBUFTUPPOFPGUIFMPOHUFSNJTUDBVTEF
BEEJUJPOBM MIJWFT FYJTUJO UIF GBS GVUVSFJG TIF EPO
FYQFDUFE OVNCFS PG CFJOHTJOUIF GBS GY¥UNBF NVTU CF F
MBSMZ GPSJUUPCFUIFDBTFUIBUPWES BEEJUJPOBM MJ
EPOBUFT UP QBOEFNJD QSFWFOUJPO UIFFYQFDUFE OVNCF
NVTUCFPWEFS "JOBBIWMWMIPREPSJUUPCFUIFDBTFUIBUPWES
FYJTUJOUIFGBS GVUVSFIJGTIFEPOBUFTUP"*TBGFUZ UIF |
UIFGBS GVUVSF NVTU CH RWHFBY QCEDWMEPAMVNCFS PG MIJWFT J
GVUVSF MBSHF FOPVHIGPS -POHUFSNJTNUPCFUSVFJO 41J)
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*TUIFTIJ[FPGUIFGVUVSF MBSHF FOPVHI

-POHUFSNJTNNJHIUEFQFOEPOUIFQPTTIJCIMIJUIJFTPG TQBI
PG EJHJUBM NJOET CFDBVTF UIFTF QPTTJCIJMJUJFT JO BUF
UIFTFQPTTJCIJMJUJFT UIFTUBLFTBSF TP IJHIUIBU FWFO TI
SITLTIBWF FOPSNPVT FYQFDUFE WBMVF *G -POHUFSNJTN I
JUJFT 5BIJM JTDPVOUJOH VOEFSNJOFT -POHUFSNJTNJG P
BTHPPEBTUIFTFIJTWFSZVOMJLFMZ *OUIBUDBTF 5BJM %J
QPTTIJCIMJIUJFT BOEUIFTIJ[FPGUIFGVUVSF XPVME OPUCF I
UPCFUSVF TFFUIFHSBQICFMPX

5.6%6@0<B;.Ab;4
AS526 &E3A52BAB?2

4Q0BDF TFUUMFENFOU
EJHJUBM TFOUJFODF

# #/
IFHBUJWF 1IPTJUJWEF
1IPTTJCMFOVUDPNFET

PSEFSFECZNPSBM WBMVEF

1SPCBCJMJUZ

40BDFTFUUMFNFOUBOEUIFDSFBUJPOPGEJHJUBMNJOET
CFTU DBTF TDFOBSJPT 5BIJM %YJTDPVOUJOH JHOPSFT )PXFYV
PGFYQFDUFEMIJWFTJOUIFGBS GVUVSFJTTV DJFOUMZ MBS
NJTN UP HP UISPVHI FWFO JG XFJHOPSF UIFTF WFSZ TNBM
JTIJTCFDBVTFUIFSFNJHIUCFJOFYQFDUBUJPOBTV DJFOU

(SFBWFTBOE .BD"TLJMM f



UIFGVUVSFJGIVNBOJUZTVSWIWFT GPS B MPOHUJNF PO &B
FYUJODUJPO SJTLEVFUPOBUVSBMDBVTFT UIFFYQFDUFE G
MEFEBTU BEeBSFPUIFSIBOE UIFBWFSBHFMJIJGFTQBOPGIP
POFNJMMJPO ZFBST "TTVNJOHBDPOTUBOUQPQVMBUJPO T
BHF MIGFTQBO PG ZFBST UIJT XPVME NFBO UIBU UIF FYQF

USIMMJPOJG IVNBOJUZ MIWFT GPS B GVSUIFS ZFBST
MIWFT GPSBGVSUIFSNIJMMJPO ZFBST

4P JG IVNBOJUZ MIWFT GPS ZFBSTJO FYQFDUBUJPO
-POHUFSNJTN HIJWFOUIBU USJMMJPOJTHSFBUFSUIBO UII
GVUVSF MIJWFT JTNFBOTUIBUJG 41 JWBOJEPOBUFT UP "* "~
UuJPOBMJOEJWJEVBMT MIJWFJOUIF GBS GVUVSFJOFYQFDU
IFS TJUVBUJPO )PXFWFS BTUFSPJEEFUFDUJPO BOE QBOET
UP-POHUFSNJTN BTUIFFYQFDUFE OVNCFSPGJOEJWIJEVBNM
EJUIJPOBM PO JHOPSJOHUIFWFSZ TNBMM QSPCBCJIJMJUZ TD
MIWFT GPS POF NIJMMJPO ZFBSTJO FYQFDUBUJPO UIFO QBC
-POHUFSNJTN HIJWFO UIBU USIMMJPOJT HSFBUFS UIBO L
QFDUFE GVUVSF MJWFT *OUIBUDBTF NPSFUIBO BEEJU
GBS GVUVSFJOFYQFDUBUJPOJG 41 JWBOJEPOBUFTUP QBOE

J)PXFWFS IVNBOT BSF BO BUZQJDBM TQFDJFT TP FYUJOL

40ZEFS #FBUUJF FUBM

EE KKE..2 .. T ESSROEELE AKEE .. T /E65AEG6/
%FQBSUNFOU PG &DPOPNJD BOE 4PDJBM " BJST QSPKFDUTUIF XPSME QF
AFF60JUFE/BUJPOTBOE 4PDJBM " BJST YPXFWFS UIFSFBSFBMTP
AFF #SJDLFS BOE *CCJUTPO /PUF UIBU UIFIJHIFSUIF XPSME QPQV!I

-POHUFSNJTNUPCFUSVF POFBOUJNBMBSIJBMCFEOFU XJMMBMXBZTTB
CVUBTUFSPJEEFUFDUJPO QBOEFNJD QSFWFOUJPOBOE"*TBGFUZ XJMI



DBVTFTBOEUIF MIGFTQBOPGBUZQJDBMIPNJOJO TQFDJFT
FTUIJNBUFT PG IVNBOJUZ TMJGFTQBO )PX MPOH NJHIU IVNE
POMZTUBZPO &BSUI XFIBWFBSPVOEPOFCIJMMIPO ZFBST V!
IBCJUBOTMNMNBOJUZTVSWIWFTGPSBCIJMMJPO ZFBST XJUI B
PG CIMMIJPOBOEBOBWFSBHFMIJGFTQBOPG ZFBST UIFO
CF USJIMOMMUPBU DBTF BTUFSPJEEFUFDUJPO QBOEFNJD
TBGFUZBMM XPVMEMFBEUP-POHUFSNJTN #VUPGDPVSTF |
XFMMCFGPSFUIF&BSUICFDPNFTVOJOIBCJUBCMF )PXMPOI
GPSBTUFSPJEEFUFDUJPO QBOEFNJDQSFWFOUJPOBOE"*T

'‘PSBTUFSPJE EFUFDUJPO UP MFBE UP -POHUFSNJTN I|VNI
JHOPSJOH UIFUBJM PVUDPNFT NVTUCF BU MFBTU NJMM
QPQVMBUJPO TIJ[F PG CIMMJPO BOE BHONBOFMFYGFTQBO PC
QFDUFE OVNCFS PG IVNBOT JO UIF GBS GVUVSFJT BCPWF UI
1BOEFNJD QSFWFOUJPO JOUVSO MFBETUP -POHUFSNJTN !
QBOJT BUMFBTU ZFBST BHBJO HIJWFOBDPOTUBOU Q
BOEBIVNBO MIGFTQBO PG ZFBST FO UIFFYQFDUFE OVN
BCPWFUIFSFRVJSFE USIJMMJPO

-BTUMZ IPX MPOH NVTU IVNBOJUZ T GVUVSF CF GPS "* TBH
NJTN 4VQQPTF UIBUUIFGBS GVUVSFTUBSUTB FS ZFBST

"EBNT *OQSJODJQMF JUNJHIUCFQPTTIJCMFUP TUBZ PO &BSUI
BCMFGPS MPOHFS CZDIBOHJOHJUTPSCJUPS UISPVHITUFMMBS FOHJO
MIGFTQBO
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CFIJOHTJOUIFGBSGVUVSFJTTV DJFOUMZMBSHF BCPWF (
MJGHRHIOQWBIG GBSITGBAWMSEBTU ZFBST HIWFOBDPOTUBOU QPC
CIMMJPOBOEBIVNBO MJGIFFVNBEIOR® DEPBEBOU SJTLPGFYU
QFS ZFBS UIJT XIMMCFUIFDBTFJGIVNBOJUZ TFYQFDUFE I
DMVEFTIVNBOJUZ TFYQFDUFEMJGFTQBOJOUIFOFBSBOEU
UPMFBEUP-POHUFSNJTN JUXPVMEIBWFUPCFUIFDBTFUIB
QBOJTBUMFBTU ZFBST

*UTFFNT QMBVTJCMF UIBU IVNBOJUZ TFYQFDUFE MJIGFTC
XPVME CFUSVFJG UIF SJTLPG FYUJODUTPONIFEOHZAB-BS JT BL
DPOTUBOU SJTLUISPVHIPVU UIF OFYU ZFBST OSE T (
JTUFOUJBM SJTLAPT EAWMNERXIGIUTF QSPCBCIJMJUZ PG IVNBO FY

JOUIF OFYU ZFBST UIJT XPVME TUIJMM CF MPX FOPVHI

EEAEE..6 ... 060 AL

£ 6 iéé " 0é8JUIB SIJTLPGFYUJODUJPOQFS ZFBS IVNBOJUZ TF
PGZFBSTJOUIFGBS GVUVSF B FSUIFOFYU ZFBST JT
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JTJODMVEFTUIFQPTTJCIMJUZUIBUIVNBOJUZTVSWIWFTGPSBWFSZM
FWFS UIFTFPVUDPNFTEPOPUDPOUSJCVUFNVDIUPUIFFYQFDUBUJPO
IVNBOJUZ TVSWIJWFT BUMFB®UI&8I2FBST J%B QSPCBCJMJUZ UIBU JT
QMBVTIJCMZBCPWFUIFEJTDPVOUJOHUISFTIPME FDPOUSJCVUJPO PG
FYQFDUFE MJGFTQBOJT
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JTIJTDMPTFUPUIFFYQFDUFEMJGFTQBO PG IVNBOJUZ ZFBST

&YJTUFOUJBM SJTLJOUIFOFYU ZFBSTJH 7 QGAMF SIJTLQFS ZFBS J
0..177 JTJIJT MPXFS UIBO UIF NBYJNVN QSPCBCIMJUZ PG IVNBO FYUJ
XI1JDI"*TBGFUZMFBETUP -POHUFSNJTN OSE EPFTOPUHJIJWFBO FTL
UIFOFYU ZFBST )PXFWFS IFCFMJFWFTUIJTUPCFTJHOJ DBOUMZ MP >
EFODF



-POHUFSNJTN )PXFWFS UIFQSPCBCJMJUZ PG IVNBO FYUJ(
BTIVNBO FYUJODUJPOJT KVTUPOFUZQFPGFYJTUFOUJBM L
-POHUFSNJTN GSPN"*TBGFUZJTFWFO TUSPOHFS
'VSUIFSNPSF UIFSFBSFNBOZGBDUPSTUIBU XFIBWF OPU |
JUTFENTQMBVTIJCMFUIBUUIFSIJTLPG FPEFHFYBBIIPAOFQFS ZFB
UIFSFNBZCFBGFXQBSUJDVMBSMZEBOHFSPVTNPNFOUTFY
OFYUDPVQMFPGDFOUVSJFT TVDIBTUIFEFWFMPQNFOU PG
B FSXIJDIUIFZFBSMZ SJTLPG FYUJOO XFPOPXIMIWBOJID®BOU N
AUIJNFPGQFSJIJMT B FSXIJDIUIFZFBSMZSJTLPGFYUJODUJP

"DDPSEJOHUPUIFi4IJNQMF .PEFMWPGFYJTUFOUJBMSJTLNJUJHBUJP
JT
fv<g> ¢« A£T7H
S/

XIFSRHT UIF WBMVF PG IVNBO FYJTUFODF FBDI DFOUVYSZQBSTVNFE UP CF
DFOUVSZFYJTUFOUJBM SJTL BMTPBTTVNFEDPOTUBOU *O UIJT NPEFN
PGBTJOHMFDFOUVSZEJWJEFECZ UIFQFS DFOUVSZ SJTL 4FF OSE
QMJFTUIBU UIF WBMVF PG SFEVDJOH FYJTUFRQWYBM SJTL UIJTDFOUVSZ
JTSFTVMUJTTVSQSJTJOHCFDBVTFUIF WBMVFPG FYJBOFOUJBM SJTL ¢
BEEJUJPOBM DFOUVSZPGIVNBO FYJTUFODF %JUJT OPUBTUSPOPNJDB
TIPOPGUIF4INQMF .PEFM *G IVNBO QPQVMBUJPO TUBZT BU B DPOTUB
GPS ZFBST UIFOUIFWBMVFPGBOBEEJUJPOBMDFOUVSZPGIVNBO FY.
QSPYIJNBUFMZEOSGINMMEIAD o6 0 AEi6e” 6*UXBTBTTVNFE UIBU
41JWBOJDPVME TBWF JO FYQFDUBUJPO MIJIWFT CZEPOBUJOH UP "HBJ
4IJNQMF .PEFMJT SJHIU 41JWBOJTIPVMEEPOBUFUPBMPOHUFSNJTU DB
UIFQSPCBCJIJMJUZPG FYUJODUIFOAIDBU MFBTU "IN £IMMJIPO

PSTUBE O E BSHVFTUIBUUIFCFMJFGUIBUFYJTUFOUJBM SJTLT B¢
PWFSXIFMNJOH JNQPSUBODFPG FYJTUFOUJBM SJTLNJUJHBUJPO VOMF"
QPUIFTIT JTJIJT TP CFDBVTF UIFIJHIFS UIF QSPCBCIJMJUZ PG FYJTUFOL
UIFFYQFDUFEMJGFTQBO PG IVNBOJUZJT FSFGPSF BIJHIMFWFMPG S
DPSSFTQPOEJOHMZ TNBMMFS )PXFWFS JG XFOPX MIJWFJOB QBSUJDV
FYJTUFOUJBM SJTLJT NVDI MPXFS UIFOUIFTJ[FPGUIFGVUVSFDBO CF
OE BMTPBSHVFTUIBUUIFUJNFPGQFSIMTIZQPUIFTIJTJIT QSPCBCMZ
FYJTUFOUJBM SJTLTEPFTOPUKVTUJGZUIFPWFSXIFMNJOHJNQPSUBOD

CET .

0




UJBM SJTLNJUJHBUJPO NPSF FBDSMZ MFBEQ UPGPOHUFSNJT
BSHVFTUIBUIVNBOJUZ T STUUBTLJTUP SFBDIFYJTUFOUJE
JTUFOUJBM SJTLJTMPXBOETUBZT MPX

FTI[FPGUIFGVUVSFTFFNT MBSHF FOPVHI GPS -POHUFS
JG XFIJHOPSFWFSZ TNBMM QSPCBCIJMJUZTDFOBSJPT TVDI
NJOET "TUFSPJEEFUFDUJPOMFBETUP-POHUFSNJTNJG IVN
BUMFBTU NIJMMJPO ZFBST 8JUI QBOEFNJD QSFWFOUJPO
FYQFDUFEMJGFTQBOTBSF BOE ZFBST SFTQFDUJWF
DPO EFOUUPCFOFBS DFSUBJO UIBUTQBDF TFUUMFNFOU P
DVS HIWFOUIBUUIFSFJT OPLOPXO SFBTPO XIZUIFZTIPVM
CMFGPOFHIJWFTBOPO OFHMJHIJICMF QSPCBCJIJMJUZ GPS BL
UIFOUIFFYQFDUFE OVNCFS PG MIWFTJO UIF GBS GVUVSF X,
DMVEF FWFOJG XFIJHOPSFWFSZ TNBMM QSPCBCJIJMJUZ TDF
BOEEJHJUBMNJOET UIFFYQFDUFEOVNCFSPGMIWFTJOUIF
GPS-POHUFSNJTNUPCFUSVF VT UIFANBMM 'VUVSF"SHVN|
-POHUFSNJTN

FBTUSPOPNFS 4BHBO Q XSJUFTBCPVUUIFUJNF PG QFSJIMT
MJ[BUJPOT TFF UIFJS XBZ UISPVHI QMBDF MJNJUT PO XIBUNBZ BOE XIB!
QBTTUISPVHIUIFUIJNFPGQFSIJMT OUIFSTBSFOPUTP MVDLZPSTP QSVE
FDIPFTUIJT CZ XSJUJOHUIBU iUIFNPTUDSVDJBM MPDBUJPO JO TQBDF E
JUTFMG DPVMECFIFSFBOEOPX <y>8IBUIBQQFOTIFSFPO &BSUI JO UlI.
NBLFUIFEJ FSFODFCFUXFFOBOFBSFUFSOJUZ MMFE XJUIFWFS NPSF L
BOEPOF MMFE XJUIOPUIJOHCVUCBTF NBUUFS w

FFOUSFQSFOFVS &MPO .VTL O E XBOUT IVNBOJUZ UP CF B TQBDF!
XBOU UP XBLFVQJOUIFNPSOJOHBOE UIJOLUIFGVUVSFJTHPJOHUPCF
TQBDFGBSJOH DJWJIMJ[BUJPOJTBMMBCPVU *UTBCPVUCFMJFWJOH J(
XIMMCFCFUUFSUIBOUIFQBTU "OE*DBO UUIJOLPGBOZUIJOHNPSF F?
CFJOHBNPOHUIFTUBST w



1SPCBCIMJUZPG NBLJOHBEJ FSFODF

JTTFDUJPOEJTDVTTFTUIFBSHVNFOUUIBUUIFQSPCBCJMJ
XIFUIFSPSOPUBOFYJTUFOUJBMDBUBTUSPQIFPDDVSTJTU
UIFQPTTJCIMJUZPGJO VFODJOHUIF PDDVSSFODF PG FYJT
PG1SPCBCIMIUZ %IJTDPVOUJOH OBUVSBMMZDBQUVSFT UIJ
UIFEJ FSFOUWFSTIJPOTPGUIJTWIFXWIPMBUF4UBUFXJTEF ¢
NBLFTUIFNMFTTQMBVTIJCMFBTUIFPSIJFTPGJOTUSVNFOUB

4UBUF %JTDPVOUJOH

F OBM PCKFDUJPO UP -POHUFSNJTN GSPN EJTDPVOUJOH T
UIFQSPCBCIMJUZ PG NBLJOHBEJ FSFODFUP XIFUIFSPS OP
PDDVSTJT TP UJOZUIBUJUTIPVME CFEJTDPMOUFE EPXO UF
%J FSFODF"SHVNFOU

IP %) FSFODF "SHNQB®CBCJIJMJUZ PG NBLJOH B EJ FSFOI
UP XIFUIFSPSOPUBOFYJTUFOUJBM DBUBTUSPQIFPDDV
TIPVMEJHOPSFUIFQPTTIJCIMJUZ PG NBLJOHBEJ FSFOD

*GJUJTJIJOEFFEUIFDBTFUIBU 41JWBOJIBTPOMZBOFHMJIHJIC
QBDU XJUIBMMPGUIFQPTTICMFMPOHUFSNJTUDBVTFT BOE
CFEJTDPVOUFEEPXOUPI[FSP UIFOTIFTIPVMEJOTUFBE EPO
'PVOEBUJPO $POTFRVFOUMZ -POHUFSNJTN XPVME CF GBM"

SFDBMMUIBUUIFBCTPMVUF SFEVDUJPOTJOUIFQSPCBCJ
DBOQSPWJEFBSF JO USIMMJPO XJUIBTUFSPJEEFUFDL



EFNJDQSFWFOUJPOBOE JO CIJMMJPO XJUI"*TBGFUZ TFF

EPOBUFMFTTUIBO IFSQSPCBCIMIUWAPGRINQYNBDU JT FW

CFSTBSFUJOZ JUNBZOPUCFVOSFBTPOBCMFUPJHOPSF UIF

BEJ FSFODFUPFYJTUFOUJBM SJTLT XJUIIFS#ERPOBUJPO UP !

XIJDIWFSTJPOPG 1SPCBCIMIUZ %IJTDPVOUJOHBMMPXTIFS
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"TUFSPJEEFUFDUJPO JO USIMMJPO
1BOEFNJD QSFWFOUJPO JO USJMMJPO
"*TBGFUZ JO CJIJMMJPO

OOFWFSTJPOPG1SPCBCIMIUZ %IJTDPVOUJOHDBQUVSFT
oBuvsBMMZ 3FDBMMUIBU /BIJWFBOE5BIJM %JTDPVOUJOH Jt
TNBMMQSPCBCJIJMJUJFT )PXUBEFHIPEABUNBE XJUHORNBMM QSP
CIMIJUJFTIJOTUFBEBRIMPJIT DBWMIUI QA

4UBUF % JTDRPPVSOBMR I SBDEFDUTG BOEPOMZJG

$POWFSTFMZ JG TIF QMBOT UP EPOBUF NPSF UIBO IFS QSPCB
*UJT QMBVTJCMF UIBU BUMFBTU TPNF JOEJWJEVBMT BSFJO B QPTJUJP
FYJTUFOUJBM BOE FYUJODUJPO SJTLT WIJBEPOBUJPOT 4BN #BOLNBO "¢
BOE BNFNCFS PG (JWJOH 8IBU 8F $BO TFU PVU UP NBLF BT NVDI NPOFZE
HJWF BXBZ FWFSZUIJOH IF FBSOFE UP DIBSJUZ )FJTOPXUIF QSJIJNBSZG
'"VUVSF'VOE XIJDIXPSLTUPJNQSPWFIVNBOJUZ TPEETPG TVSWJWJOH
PG ZFBSTPSMPOHFS 4FF'59'VUVSF 'VOE

/PUF UIBU T TPNF NJHIU IBWFBOPO OFHMJHJCMF JNQBDU PO FYJTUFOL

JOTUFBEPGEPOBUJOHNPOFZ 'PSUIFN -POHUFSNJTNNBZCFUSVFJOU
DBSFFSUPQVSTVFPSIPXUPTQFOEPOF TGSFFUJNF

/IPUFUIBUUIFEF OJUJPOPG4UBUF%JTDPVOUJOHHIJWFOIFSFDPOTJE
JODBTFT XIFSFUIFQSPTQFDUT XPVME PUIFSXJTFIBWFFRVBM QSPCBCJ



td . a . PS
t .4 .BOE /4
XIFYF . BOE .. .BSFPCUBJOFECZDPOEJUJPOBMJ[JO

UIFTVQQPTJUJPOUIBUOP TUBUFPGOFHMJIHICMF QSPCI

*OPSEFSUPVTF4UBUF %JTDPVOUJOHUPBSHVFBHBJOTU -
PGJOEJWJEVBUJOH TUBUFT UIBUHVBSBOUFFTUIBU  TUBUFT
FODF UP FYJTUFOUJBM SJTLT BSF OFHMJHJCMF JT DBO CF
JOUFSNT PG XIFUIFSTPNFBDUNBLFTBEJ FSFODFUPFYJTU
MPXT *O POF TUBUF BO FYJTUFOUJBM DBUBTUSPQIF IBQQF
JOBOPUIFS TUBUF POF TBDUJPOT NBLF B EJ FSFODF UP XI
QIFIBQQFOT BOEJOUIF OBMTUBUF BO FYJTUFOUJBM DBU
NBUUFS XIBU POF EPFT -FU THIBMIW O DH TR B IP300BH TUWUBBEH-B
EJ FSFODF NBLJOH TUBUFJT BTTPDJBUFE XJUI B UJOZ QSPC
OPSFJU *OF FDU POF XPVME UIFOJHOPSFUIFQPTTJCJIMJII
XIFUIFSPSOPUBOFYJTUFOUJBMDBUBTUSPQIFIBQQFOT

FSFBSFEJ FSFOUXBZTPGQBSUJUJPOJOHTUBUFT BOE U
%JTDPVOUJOH FGPDVT PG UIJTTFDUJPO XJMM CF B WFST.
XIJDITUBUFTBSFQBSUJUJPOFECZDPNQBSJOHQSPTQFDUT
XIJDIDPSSFTQPOET UP-EBJOMHBOPRWBIGFWMIYOFX4UBUF %JTDPVO
JOH

0OBOPUIFSWFSTJPO PG 4UBUF %JTDPVOUJOH QSPTQFDUTBSF BMX
UIFQPTTJCMFTUBUFTPGUIFXPSMEBSFQBSUJUJPOFEGPSFWFSZQBJS.
WFSTJPO TUBUFTBSFQBSUJUJPOFECZDPNQBSJOHBMMBWBJIJMBCMF P
EJTDVTTIJPOPGUIFTFUXP WJFXT



#BTFMJOF4UBUF Y UBUWFVBYFQBSUJUIJPOFECZDPNQBSJ
FSZQSPTQFDUUPBTUBUVTRVP QSPTQFDU FBDITFQBS|

JPX NJHIU #BTFMJOF 4UBUF %JTDPVOUJOH VOEFSNJOF -P(
CZEPOBUJOH UPUIF"HBJOTU .BMBSJB 'PVOEBUJPO 4lI,
JOFYQFDUBUJPO%MFU TSPVOEUIBUUP #ZEPOBUJOHUIF
DBO QSPWJEFB JO CJMMJPOBCTPMVUF SFEVDUJPO JO UI
DBUBTUSPQIFJOUIFOFYU ZFBST #BTFMJOF4UBUF %JTDP
.BMBSJB'PVOEBUJPOBOE"*TBGFUZUPBTUBUVTRVP QSPTC
TFQBSBUFMZ

-FUTTUBSU CZDPNQ@BSJOH "* TBGFUZ UP EPJOH OPUIJOH
JEFBPGUIF/P %J FSFODF"SHVNFOU TUBUFTNVTUCFJOEJW
41 JWBOJNBLFTBEJ FSFODFUPBO "* ESIWFODBUBTUSPQIF
TUBUF BO "*DBVTFTBO FYJTUFOUJBM DBUBTUSPQIF OP NI
TUBUF BO"*EPFTOPUDBVTFBOFYJTUFOUJBM DBUBTUSPC(
CvVUJU XJMMDBVTFBOFYJTUFOUJBMDBUBTUSPQIFJG TIF E|
"*EPFTOPUDBVTFBO FYJTUFOUJBM DBUBTUSPQIF OP NBUU
EJTDPVOUJOH UISFTIPME JT IJHIFS UIBO JO CIMMJPO UI
QPTTIJCIMJUZPGTUBUF PCUBJOJOH $POTFRVFOUMZ UIF Q
VUIMIJUZ PG "*TBGFUZ FRVBMT PSJT NBSHJOBMMZ CFUUEFS
F FDU 41JWBOJXPVMEUIFOJHOPSFUIFQPTTJCIJMJUZ PG NB
PSOPUBO"* ESIWFO FYJTUFOUJBM DBUBTUSPQIFIBQQFOT
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4UBUF 4UBUF 4UBUF
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"*TBGFUZ "*EPPN /P"*EPPN /P"*EPPN
%P OPUIJOH "*EPPN "*EPPN /IP"*EPPN

%»POBUJOH UP UIF"HBJOTU .BMBSJB 'PVOEBUJPO JOWPMW
IBWFBTTVNFE JUDFSUBJOMZ TBWFTUXP MJWFT "TUIF"HB.
UBJOMZ SFTVMUT JO B CFUUFS PVUDPNF UIBO EPJOH OPUIJC
FYQFDUFE VUIJMJUZJTHSFBUFS UIBOUIBUPGEPJOHOPUIJC
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4UBUF

SXPBEEJUJPOBM MIWFT TBWFE
%P OPUIJOH /PBEEJUJPOBM MJWFT TBWFE

4P UIFQSPCBCJMJUZ EJTDPVOUFEFYQFDUFE VUJIMJUZ P(
OPUIJOH XIIJMFUIFQSPCBCIJMJUZ EJTDPVOUFE FYQFDUFE
'PVOEBUJPOJT HSFBUFS UIBOUIBU FSFGPSF 4I1JWBOJTIP
.BMBSJB 'PVOEBUJPO BOE -POHUFSNJTNJT GBMTF JO IFS T
4UBUF % JTDPVOUJOH QSPWJEFT B QSJNB GBDJF DBTF BHBJ(
QBSUJUJPOFE BT JO UBCMF BOE UIFEJ FSFODF NBLJOH T



MJHIJCMF QSPCBCJIJMJUZ XJUIBMM PG UIF QPTTJCMF MPOHUI
%JTDPVOUJOH VOEFSNJOFT -POHUFSNJTN

4UBUF *OEJWJEVBUJPO 1SPCMFN

J)PXFWFS 4UBUF %JTDPVOUJOH GBDFTBO BOBMPHPVT QSPC
VBUJPO 1SPCMFNCVU XJUITUBUFTJOTUFBE PG PVUDPNFT

4UBUF *OEJWJEVBUIPPARSPCEMIWIEVBUFT TUBUFT XJUI |
NVDI EFUBJM BMM TUBUFT IBWF OFHMJHJCMF QSPCBCJI
MFHFE XBZPGJOEJWJEVBUJOHTUBUFT UIBUBWPJET UIJ

&BSMJIJFS TUBUFT XFSFJOEJWJEVBUFE JOUFSNT PG XIFUIF
EJ FSFODFUPUIFPDDVSSFODFPGBO"* ESIWFODBUBTUSPC
XBZTJO XIJDITVDI BDBUBTUSPQIF NJHIUIBQQFO FPDDVS:
DBUBTUSPQIF XBTUSFBUFEBTBQSIWJIJMFHFECBTJT GPS JO
UFSFTUFE JO XIFUIFS 41JWBOJDBOB FDUUIF PDDVSSFODF F
XJUI OP SFHBSEUP IPXJUNJHIUIBQQFO PSIPX NVDIVUJMJU
UIJT TEFENT BSCJUSBSZ 8IZTIPVME TUBUFT CF JOEJWJEVBL
TPNFPUIFS XBZ

"QBSU GSPN JOEJWJEVBUJOH TUBUFT BT OFMZ BT QPTTJ
BSCJUSBSZ XBZPGJOEJWJEVBUJOH TUBUFTJT CZ UIF VUJIM
UIFDBTFPGFYJTUFOUJBM SJTLGSPNBO"* JOEJWJEVBUJO
PVUDPNFT XPVME NPTU MJLFMZ SFTVMU JO NBOZ EJ FSFOU

4FFf JOSIBQUFS PGUIJTUIFTJIT



BTJOUIFFBSMJFSFYBNQMF UBCMF JTIJT TP CFDBVTF UI
XPVMENPTUMIJLFMZEJ FSJOWBMVF "TBSFTVMU JOEJWJE
UIFJSPVUDPNFTEPFTOPUHVBSBOUFFUIBUPOFXJMMJHOPS
UIFPDDVSSFODFPGBO "* ESIWFODBUBTUSPQIFJGBOEPOWN
FYBNQMF POF NJHIUJHOPSF UIF QPTTIJCIJMJUZ PG NBLJOH |
QSPCBCIMJIJUZPG EPJOHTPJTIJHI JTDBOIBQQFOJG UIF EJ
POFNBLFTBEJ FSFODFEJ FSJOWBMVF BOEBMMUIFTF TDF(
FWFOUIPVHIUIFJSUPUBM QSPCBCIJMJUZJTIJHI 4P JOEJW
PGUIFJSPVUDPNFTEPFTOPUDBQUVSFUIFJEFBPGUIF/P %.
‘'VSUIFSNPSF JOEJWJEVBUJOH TUBUFTCZ UIFVUJIJMJUJFT
WIPMBUJPO PG-ERNK OBRBIDFU IBUTUSJDUMZ QFEOGFSSFE UP
#BTFMJOF 4UBUF %JTDPVOUJOH WJPMBUFTUIFGPMMPXJOH
JOEJWIJEVBUFECZVUJIJMJUJFT

4UBUFXJTF % PNGOUBOPY¥UDPNF PGEGT(BSPVMOEBDU BT
QSFGFSSFEBTUIFPVUDPBMM®MG QBEPADWBBO

UIFSNPSF JGJOBEEJUJBO UUSPVUMEBNRFGFSSFE UP UII
PVUDPNF®GPNF QPTTIJCMKTUBUF UIFO

SPTFFIPX#BTFMJOF 4UBUF %JTDPVOUJOH WIJPMBUFT 4UE
BSFJOEJWJEVBUFECZVUJIJMJUJFT DPOTJEFSUIFGPMMPXJC

40BDF AFUUMFNB-DW IBT B CIMMJPO ZFBST MF VOUJM U
FYQBOETBOENBLFTUIF&BSUIVOJOIBCJUBCMF )PXFWF

4FFf JOSIBQUFS PGUIJTUIFTJIT
4BWBHF Q BOE-VDFBOE 3BJ B Q



NFOU QSPHSBN NJHIU FYQBOE IVNBOJWZ T MIJGFTQBO X
FSFBSFUXPBMUFSOBUJWF QSPHSBNT XIPTF TVDDFTTF
NVUVBMMZ FY DMVIT SWFORBMETOGAMMP X T

4QBDF QSPHIS\BANT B DIBODF PG IVNBOJUZ TVSWJWJOH G
CIMMJPO ZFBS'BQGFOMFBOE B DIBODFPGIVNBOJUZ TV!
WIJWJOH GPS WF CJMM PEQ IBRBGAOTG MW FRBXJITF
IVNBOJUZ XJMM TVSWJWF GPS B CJMMBI®O ZFBST PO &BS
QFOT

4QBDF QSPHS\BANT B DIBODFPGIVNBOJUZTVSWJIWJIOH G
CIMMJIPO ZF8 T8, B8 @ YFOU BOEB DIBODFPGIVNBOJUZ
TVSWIWJOH GPS WF CIMM®BQRF DA B SOTU IFRSKWTFB UV

NBOJUZ XIJMMTVSWJIWF GPS B CINMMIPOFOFIBST PO &BSUI

AVQQPTFUIFEJTDPVOUJOHUISFTIPMEJT JNQMBVTJCMZ
QPTFUIBUUIFVUIMIJUZPGIVNBOJUZ TMIGFTQBO FRVBMT Jl
-FUT STUBDERDBYFSBRIEBNCBTFMJIOF XIJDIBHBJOJT AEP OF
EJWJEVBUJOH TUBUFT CZ UIF VUIMIUJFT PG UIFIJS PVUDPNF
TFFUBCMF *O TUBUF IVNBOJUZANDBMDFTOGCBRFHEBERR CIMMIF
DIPTFO BOE PUIFSXJTF IVNBOJUZ MIWFT GPS POF CIMMJP ¢
MIWFT GPS WF @\BW FROSPHEBBNIEO BOE PUIFSXJTF IVNBO

/[PUFUIBUVTVBMMZJO EFDJTJPOUIFPSZBO FWFOUJTEF OFEBTBTFI
IFSF 'PSFYBNQMF TUBUF JOUBCMF JT DPNQPTFE PG UXP NVUVBMMZ
JTVTFEJOJUT DPNNPO NFBOJOH PVUTJEF PG EFDJTIJPOUIFPSZ A4UBUF
NBYJNBMMZ OF HSBJOFE QPTTJCMF TUBUFT PG UIF XPSME F SFBTPO ¢
MFTT OF HSBJOFE XBZJT UIBUNBYJNBMMZ OF HSBJOFE TUBUFT XPVMI
EJTDPVOUJOHUISFTIPME



MIWFT GPS POFCIJMMJIPO ZRBESDOF BGBAOGHNMBOH O EWPIUIOH

SFTVMUJO IVNBOJUZ MIJWJOH GPS POF CIMMJPO ZFBST F C
UIFEJTDPVOUJOHUISFTIPME TPPOFTIPVMEDPOEJUJPOBM
FO UIFQSPCBCIJMJUZ EJTDPYOQBBE Q¥®HBBINE VUIMIUZ PG
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4UBUF 4UBUF 4UBUF
&WFOU f, f.P%, f

<

4QBDF QSPHBBN 70 70
%P OPUIJOH

/IFYU MFU T4MBNDEFBGFRIHPSBINF CBTFMJOF *O UIJT DBTF TU
JOEJWIJEVBUFE TINJMBSMZBTCFGPSF FYDFQUUIBUUIFTU
BCIMJUJRISBTOMNMT IJO TUBUF TFFUBCMF "TCFGPSF TL
QSpPCBCIMJUZ TPUIFQPTTIJCIMIUZPG TUBUF JTJHOPSFE
EJTDPVOUFE FYQ#QBPEYBIMIBX PG
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4UBUF 4UBUF 4UBUF

&WFOU f,P$, f f

<

4Q0BDF QSPHSBN 70 70
%P OPUIJOH

FQSPCBCJMJUZ EJTDPVOWGBFN QEBHBBNBUMS UZBEGG
UIBUOBDF QSPHB®MNT 70 TAQBDF QSPHGBBUFAGHEDB O
QSPHSBMXFWFS UIFPOMZEJ FSFODFCFUXFFO UIFTF BMUFS
NFSSFTVMUTJOBMJGFTQBOPG UXP GJRYQFOZFBISMGPS IVN
UIF MBUUFS SFTVMUTJO B MJGFTQBO PG WF CIJMMJPO ZFBS
JOEJWJEVBUFE JOUIFVTVBM XBZ TFFUBCMF UIF UXP TQE
PVUDPNFTJO TUBUFT 4QBDFOESABWENWB CFUUFS PVUDPNF J
TUBUF JTIJTBWJIPMBUJPO PG 4UBUFXJTF %PNJOBODF
WJPMBUJPO IBQQFOT CFDBVTF UIF QBSUJUJPO PG TUBUFT J°
JOHUP B TJUVBUJPO XIFSFUIF TUBUFT JO X1JDI4QBDF 1SPH
BSFJHOPSFEGPS4QBDF 1SPHSBN CVUOPUGPS4QBDF 1SP
TJCMF XBZ PG JOEJWJEVBUJOH TUBUFT JF CZVUJMJUJFT
%PNJOBODF% XIJDINBLFT#BTFMJOF 4UBUF %JTDPVOUJOH M
JOTUSVNFOUBM SBUJPOBMJUZ



5./92 «
4=.021?2<4?2.: % C@ 4=.0217?<47?.:S
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4Q0BDF QSPHSY®BN 70 70 70
4Q0BDF QSPHYBN 70 70 70

SPTVNNBSJ[F UIF/P%J FSFODF"SHVNFOUTUBUFTUIBU U
JOHBEJ FSFODF UP XIFUIFS PS OPU BO FYJTUFOUJBM DBUL
UIBUUIFQPTTJCIMIJUZ PG NBLJOHBEJ FSFODFTIPVME CF J
DPVOUJOHDBQUVSFTUIJTJEFB OBUVSBMMZ "OE JU QSFTF
-POHUFSNJTN BTUIFSFJTPOMZBUJOZQSPCBCIJMJUZ UIBU -
UP XIFUIFS PSOPUBO FYJTUFOUJBM DBUBTUSPQIF PDDVST
DPVOUJOHGBDFTUIF4UBUF *OEJWJEVBUJPO 1SPCMFEN "TC
JOEJWIJEVBUJOHTUBUFTCZUIFVUIJMJUIJFTPGUIFJS PVUDP!I
CZVUIJMJUJFT UIFOJUJT OPU HVBSBOUFFE UIBU #BTFMJOF
QPTTIJICIMIJUZ PG NBLJOHBEJ FSFODFJGBOEPOMZJGUIFQ
4P #BTFMJOF 4UBUF %JTDPVOUJOHEPFTOPUDBQUVSFUIFJ
"SHVNFOUJG TUBUFTBSFJOEJWJEVBUFECZVUJMJUJFT 'VES
CZUIFVUIJMJUJFTPGUIFIJSPVUDPNFTBMTP SFTVMUT JO B W.
XIJDINBLFT#BTFMJOF 4UBUF %JTDPVOUJOH MFTT QMBVTJC
SBUJPOBMJUZ /FWFSUIFMFTT POF NPHI®SUWNMRBIKWWABTU Ul
XBZPGJOEJWJEVBUJOH TUBUFT UIBU BWPJET UIFWJPMBUJI



UFSOBUJWFMZ POF NJHIU SFKFDU #BTFMJOF 4UBUF %JTDPV
GFSFODF"SHVNFOUJO TPNF PUIFS XBZ 4P UIF/P %J FSFOD
DIBMMFOHF -POHUFSNJTN )PXFWFS UIF OFYUTFDUJPO QS
TQPOTFUPUIF/P %J FSFODF"SHVNFOU

1SPCBCIMIJUZ %IJTDPVOUJOHBOE &BDI

JTTFDUJPOBSHVFTUIBU1SPCBCIMJUZ %JTDPVOUJOH GBD
DBO CF TPMWF ESPAVBCADRQWIFOHWJ FBXKPWFSBEBOGIH TP BMTP
CMPDLT UIF /P %J FSFODF "SHVNFOU 4PNF QPTTJCMF KVTL
%J FSFODF .BLIJIOHXJMMCFEJTDVTTEFE

$PMMFDUJWF %J FSFODF .BLJOH

"DDPSEJOHUP1BS U Q BUIFPSZGBDFT&BDI 8F %JMF
CFDBTFT XIFSF JG FBDIEPFT CFUUFS JO UIJT UIFPSZ T UFES
WFSTBPWFF IPX1SPCBCIMJIJUZ %JTDPVOUJOH GBDFT &BDI 8F
UIFGPMMPXJOH DBTF TFF UBCMF EFQJDUJOH UIF EFDJTJF
BHFOU

&BDI 8F %JMFNNBTEJ FS GSPN 1SJTPOFS T %JMFNNBT CFDBVTF JO U
BOEBMUSVJTUJDBHFOUT XIPBDDFQU UIF TBNF NPSBM UIFPSZDBO FOE \
MIJHIUT PGUIBUUIFPSZ XIFOUIPTFDIPIJDFTBSFFWBMVBUFEUPHFUIFS

7TFSTIJPOTPG1SPCBCIMIUZ %IJTDPVOUJOHUIBUJHOPSFWFSZ TNBMM
MPXJOH &BDI 8F %JMFNNB

"TUFSPMMUJQMFBTUFSPJETBSFIFBEJOHUPXBSE UIF &BSUI BOE G
UIFSFJTBUJOZQSPCBCJMJUZUIBUJUXIJIMMIJUVOMFTTJIJUJTTUPQQ
UIBUBUMFBTUPOFPGUIFNXIJMMIJUUIF&BSUIJTIJHIJGOPOFPG UII



"TUFSPJXEBTUFSPJEJTIFBEJOHUPXBSE UIF &BSUIBOE X
DFSUBJOMZ IJUVOMFTT TUPQQFE FSFBSFNVMUJQMEF E
UFNT BOE VOSFBMJTUJDBMMZ FBDIIBT B UJOZ QSPCB
BTUFSPJEBOE QSFWFOUJOH BDBUBTUSPQIF )PXFWEFS
POFPGUIFNTVDDFFETJTIJHIJGFOPVHIPGUIFNUSZ "UL
UIFBTUFSPJEJOWPMWFT TPNF TNBMMDPTU

5./92"

"@A2?7<61

4UBUF 4UBUF 4UBUF

"UUFNQU $PM VMR DPAMMOTIFPDPMMDTIPO
%P OPUIJOH $PMMJTJIPO $PMMJTJIPO /P DPMM

*OUIJTDBTF UIFQSPCBCIMJUZPGTUBUF IBQQFOJOHJTC
PME TPUIFQPTTJCIMJUZPG TUBUF TIPVMECF JHOPSFE )
JTCFUUFS UIBOBUUFNQUJOHUP TUPQUIFBTUFSPJE CFDBYV
TUBUFT BOE 4P 1SPCBCIJMJUZ %JTDPVOUJOHSFDPNNFOE
UIFBTUFSPJECFDBVTFUIFQSPCBCIMJUZPG NBLJOHBEJ F.
JOHUISFTIPME BOEUSZJOH UP TUPQ UIF BTUFSPJE JODVST

FSFBSFNVMUIJQMFBTUFSPIJEEFGFOTFTZTUFENT BOE FBDI DBO PO
"UUFNQUJOHUP T TUPQBOBTUFSRPJE JOWPMWFT TPNF TNBMMDPTU

"TUIFBHFOUT DBO POMZ BUUFNQU UP TUPQ POF BTUFSPJE BOE UIF QS
UIF &BSUIJTUJOZ WFSTJPOTPG1SPCBCIMJIUZ %JTDPVOUJOHUIBU JHO
SFDPNNFOEBHBJOTUBUUFNQUJOHUPTUPQUIFBTUFSPJE $POTFRVFOU
I JUUIF &BSUI1%XIJDIDPVMEIBWFCFFO QSFWFOUFEIBEFOPVHIBHFOUT |

JTDPTUJTTPTNBMMUIBUUIFBTUFSPJE IJBWRBMM LFI&BSVIFW XGOS TF |
QFPQMF



UIFBTUFSPJEXJMMBMNPTUDFSUBJOMZ IJUUIF &BSUI% XI1JL
BMNPTUDFSUBJOMZIBE FOPVHIBHFOUT BUUFNQUFE UP EP T
.BOZ IBWF BQQFBMFE UP FYQFDUFE CFOF UT JO PSEFS UF
QSPCMFINSTFYBNQMF JUJTTPNFUJIJNFTBSHVFEUIBUPOFDBC
NFSFMZBQQFBMJOHUPUIFDPOTFRVFODFTPGPOF TBDU CFI
QSPCBCIMJUZUIBUPOFWPUWRFNBIFDIUBFEX FOFODIFPG WPUJOH
OPOFUIFMFTTCFHSFBUCFDBVTFIJGPOF TWPUFNBLFTBEJ |
PG QFPQM¥XFWFS JG POFPVHIUUPEJTDPVOUWFSZTNBMM Q
QFBMJOHUPFYQFDUFECFOF UTDBOOPUTPMWFDPMMFDUJ
BMNPTUDFSUBJOPGFBDIQFSTPOUIBUUIFZNBLFOPEJ FSF(¢
VOMIJLFMZUPNBLFBEJ FSFODF BOEPOFTIPVMEJHOPSF UJ
QFDUFECFOF UTPGWPUJOHBSFOFHMJHJCMEF
*G1SPCBCIMJIJUZ %JTDPVOUJOHJT UP BWPJE &BDI 8F %JM|
IPXUBLFJOUPBDDPVOUUIFDIPIDFTPGPUIFSQFPQMF FZ1

$PMMFDUJWF %J F SFODHFV.HBIWOMUBLF JOUP BDDPVOU UI
DIPIDFTPGPUIFSQFPQMFBOEDPOTJEFS XIFUIFSUIFDP
OFHMJHJCMF QSPCBCIJMJUZPG NBLJOHBEJ FSFODF

4FF 1BS U QQ o} 1BS U BOE ,BHBO 'PSBDSJUJDJTN
TFF/FGTLZ

1BS U Q

1BS U QQ 0]

/{PUFUIBU PO $SPMMFDUJWF %J FSFODF .BLJOH JUNBUUFST XIFUIFS
EFQFOEFOU GPS UIF EJ FSFOUBHFOUT 4VQBPDBNWIMBWBAMPFPHPMQMFEY I
QspCcBCJMJUuZz UIBU BUMFBTU POF PG UIFN HFUT B UIPVTBOE RVBESJMN
NFOTIJPOJTTUIJMM TNBMM FWFOJG UIFZBMMQBZUIFNVHHFS CFDBVTF L
PVUDPNFJT OPUJOEFQFOEFOUGPSUIFEJ FSFOUBHFOUT &JUIFSUIFN
EPFT OPU 4P $PMMFDUJWF %J FSFODF .BLJOH SFDPNNFOET UIBU UIF I



FSFBSFTFWFSBMEJ FSFOU XBZTUPJOUFSQSFUS$PMMFDUJ
JOUFSQSFUBUJPO BHFOUTTIPVMEDIPPTFBTNBMMFOPVHI
&BDIlI 8F %JMFNNBT EP OPUBSJTFUP CFHJO XJUIl BOE BEKVT
UIFZ BOZXBZ EP BSJTF JTIJOUFSQSFUBUJPO JT ADPMMFD!I
UBLFJOUPBDDPVOUUIFDIPIDFT PG PUIFST XIFODIPPTJOH
0OOBOPUIFSJOUFSQSFUBUJPO BMMUIFDIPIJDFTGBDFECZE
VBUFEDPMMFDUJWFMZ BOEJGUIFUPUBMQSPCBCJIMJUZPG
EJTDPVOUJOHUISFTIPME UIFOOPPOFTIPVMEEJTDPVOU
XIBU.POUPO BOE 4NJUI TBZJOEJBDISPOJDDBTFT
EJ FSFOUDIPJDFTNBEFCZUIFTBNFBHFOUPWFSUJNF FZB
JMBSDIPIJDFTGBDFECZPOFJOEJWJEVBMNVTUCFFWBMVBL
OPUEJTDPVOUJGUIFUPUBMQSPCBCIMIJUZPGTPNFFWFOUF
JOHUISFT4PMEO UIJTJOUFSQSFUBUJPO $PMMFDUJWF %J F
UlBU POF TIPVME SFBTPO BT JG POF XBT GBDJOH TFRVFOUJ
EJ FSFOUBHFOUT

FQSPCBCJMJUZ UIBU 41 JWBOJBOEBMMUIF PUIFS BHFOU
GFSFODFUPFYJTUFOUJBM SJTLTTFFENT OPO OFHMJHJCMF
MJPO PO "*TBGFUZ JUJT QMBVTIJCMF UIBU XF DBO QSPWJEF
MVUF SFEVDUJPO JOUIF QSPCBCIMIJUJZPGEMBAONBBESIWFO DB

BCIJMJUZ )PXFWFS JGUIFQSPCBCIMJUJFT XFSFJOEFQFOEFOU UIFO $|
SFDPNNFOEBHBJOTUEJTDPVOUJOH QSPWJEFEUIBUUIFUPUBMQSPCBC
UIFHSFBUPVUDPNFJTTV DJFOUMZ IJHI

FBQQSPBDI BEWPDBUFE CZ .POUPO BOE 4NJUI BTTVNFT UII
USBQFSTPOBM&BDI 8F %JMFNNBTCFDBVTFSBUJPOBMBHFOUTIBWFUIF
DIPJDFTJOUIF GVUVSF

6 AA 0 £ 6 (S#BWFTBOE .BD"TLJMM QQ o] FTUJNBUF UIB



DPOTFSWBUJWF "TNFOUJPOFE FBSMJFS UIF NFEJBO FYQF
DBUBTUSPQIFBUBOZ QPJOUJO UJNFJT XIIMFUIFDBMDV
JOUIFOFYU ZFBST "MTP CIMMIJPOTQFOUPO "*TBGFUZ
BCIJMJUZPGBO"* ESIWFODBUBTUSPQIFCZ NPSF UIBO 4
$PMMFDUJWF %J FSFODF .BLJOH UIFO%QMBVTJIJCMZ%1SPC
VOEFSNJOF -POHUFSNJTN 41JWBOJTIPVME OPU JHOPSF Ul
EJ FSFODF CFDBVTF TIFBOE UIF PUIFSBHFOUT IBWF B OPO
WFOUJOHBO FYJTUFOUJBM DBUBTUSPQIF

FEFUBIJMT PG $PMMFDUJWF %J FSFODF .BLJOH EP OPU NI
UIJTDIBQUFS TP*XIJMMPOMZCSJF ZNFOUJPOTPNFQPTTJC
MENT XJUI $PMMFDUJWF %J FSFODF .BLJOH FEFUBJMTEPC
MFDUJWF %J FSFODF .BLJOHJT QMBVTIJCMF UIFO 1SPCBCJI
EFSNJOF -POHUFSNJTN BT 41 JWBOJBOEBMM UIF PUIFS BHF
DIBODFPGNBLJOHBEJ FSFODF #VUJG $PMMFDUJWF %J FS
UIFO1SPCBCIMJIUZ JTDPVOUJOH GBDFT &BDI 8F %JMFNNB
XFMM &JUIFS XBZ 1SPCBCIMJUZ %JTDPVOUJOHEPFT OPU YV

+VTUJ DBUJPOTGPS $PMMFDUJWF %J FSFODF

)PXDBO $PMMFDUJWF %J FSFODF .BLJOHCF KVTUJ FE *O S
UJPO QSPCMFENT TPNFBSHVF UIBU XFIBWF SFBTPOT GPS BD
UuJbJQBUPSZOBUVSFPGPOF TBDU OOUIFTFWJFXT UIFSFB

MFBTUB DIBODFPGBO"* ESIWFODBUBTUSPQIFJOUIFOFYU ZFBST
XPVME EFDSFBTFUIJTQSPCBCIJMJUZCZBUMFBTU 4FF (SFBWFTBOE .E



TP POFDPVMECFQBSUPGBHSPVQPGQFPQMF XIPUPHFUIF
'‘PS FYBNQMF TPNF BSHVF UIBU XF IBWF DPOMFDOUJWF SFBT
WIJFX HSPVQT MJLFJOEJWJEVBMT IBWFSFBTPOTUP NBLFF
QFPQMF BWPJEIBSNJOHPUIFSQFPQMFBOECFOF UUIFNTF
HSPVQUPDBSSZPVUTPNFBDUJPO CFDBVTF XFXPVME UPHF
UFS'VSUIFSNPSF UIFSF NJHIUCF UIJOHT UIBU TPNF HSPVQ1
UIFZIBWF OFWFS DPPSEJOBUFE JOUIFQBTU OPS XJMM FWF
JTWIJFXDBOTPMWFDPMMFDUJWFBDUJPO QSPCMFENT JG U
SFBTPOT PG JOEJWJEVBMT *O UFBENBBIZES B W RUB FDBPWAMORDIUJIW F
SFBTPO UP BUUFNQU UP TUPQ UIFBTUFSPJE BOE BO JOEJWJ
4INIJMBSMZ 41JWBOJBOE UIFPUIFSBHFOUTNBZIBWF B DPM
FYJTUFOUJBM DBUBTUSPQIF JGUIFZIBWFBOPO OFHMJHJC
QBDU BOEBOJOEJWJEVBM SFBTPOUPEPUIFIJS QBSU
OUIFST JOUVSO BSHVFUIBUPOF TBDUDBOCFQBSUPGD
PVU NBLJOH B EJ FSESBBDHBQQFO XIFO UIF PVUDPNF OPU IBQ
XPVME CF BUMFBTU QBSUMZ B SFTVMU PG UIFSF OPU IBWJO

IFGTLZ Q 'PSBDSJUJDITNPGUIFTFWJIFXT TFF/FGTLZ
AFF GPS FYBNQMF %JFU]| $POTJEFSBMTP UIJTWJIFX GSPN1BS U

i&WFOJGBOBDUIBSNTOPPOF UIJTBDUNBZCFXSPOHCFEDBVTF JU.
UIBUUPHFUIFSIBSN PUIFS QFPQMF 4JNJMBSMZ FWFO JG TPNFBDU
CFXIBUTPNFPOFPVHIUUPEP CFDBVTFJUJTPOFPGBTFUPGBDUT
PUIFSQFPQMF w

AFFBMTP 1BS U QQ o
%IFUJ Q
%IFUJ Q
IFGTLZ

IFGTLZ Q



FJEFBJTUIBUPOFIBTBSFBTPOUPBDUJOBDFSUBJO XBZC
JOHBDBVTBMDPOUSJCVUJPOUPXBSECSJOHJOHBCPVU TPI
XPVME OPUNBLFBEJ FSFODFJO FYQFDUBUJPO FDPOEJU
DPOUSJCVUJPO XJUIPVUNBLJOHBEJ FSFODFBSFUIBU JU JT
UIFPVUDPNFJO RVFTUJPO XJMM PDDVS UIBUQBSU PG XIBU
PDDVSTJT XIFUIFSFOPVHIQFPQMFBDUJOUIFSFMFWBOU Xt
JTVQJOUIFBIJS XIFUIFSPSOPUFOPVHIQFPQMF XJMMBDU J(

OOUIIJTWIFX UIFBHFRKBEMEBUUFNQUUPTUPQUIFBTUFSP
EPJOH TP NJHIUCF NBLJOH B DBVTBM DPOUSJCVUJPO UPXB S
JOFYQFDUBUJPOUIFZXPVME OPYINE MBSMYH 8lEW BECG HF O OPFV M
NJUJHBUF FYJTUFOUJBM SJTLT CFDBVTF TIF NJHIU UIFSFCZ
UJPOUPXBSEQSFWFOUJOHBO FYJTUFOUJBM DBUBTUSPQIF
XPVME OPUCFNBLJOHBEJ FSFODF "TMOFGPUBZIVNYBOJ TDBT
UIFBJS XIFUIFSPSOPUUIFFYJTUFOUJBMDBUBTUSPQIF XJM
UFSNJOF XIFUIFSJUPDDVSTJT XIFUIFSFOPVHIQFPQMF NJU

IFGTLZ Q 00O SFBTPOTUP WPUF /FGTLZ QQ o] XS
USBSZUPUIFFYQFDUFEVUJIJMJUZBQQSPBDI UIFNBJOSFBTPOUP WPUF
DIBODFPGNBLJOHBEJ FSFODF%GSPNFYUSFNFMZSFNPUFDIBODFPG U]
3BUIFS JUDPNFTGSPNUIFGBDUUIBU ZPVS WPUFDPVME IFMQ UP FMFDL
SFHBSEMFTT PG XIFUIFSUIFFMFDUJPOUVSOT POJU XIJDIJUBMNPTUD
IFMQ CFDBVTF BUUIFUJNFBU XIJDI ZPV WPUF NPSFWPUFT GPS .S 1PX
EJTBTUSPVT PVUDPNF BOEUIFSFJT OPHVBSBOUFF UIBUUIFSF XJMM CF
ZPVBSFNBLJOHBDBVTBMDPOUSJCVUIJPOUPXBSEQSFWFOUJOHUIF CBE
ulBuU UuUlJT PVUDPNF XJMM OPUCF QSFWFOUFE EVFUP B MBDLPG FYBDUM
TvDI B DPOUSJCVUJPOJOUIPTF DIJSDVNTUBODFT NBLFT QSPHSFTT UPX
FWFOJG XIBUIBQQFOT XJMM OPUUVSO PO ZPVSIBWJOHEPOFTP w

*UJT VODMFBS XIFUIFS /FGTLZ XPVME BQODWRESBIOED BMHPISYOUP DBTFT °
XIJDIFBDIQFSTPOIBTBUJOZDIBODFPGUSIJHHFSJOHTPNFSFTVMU SFHI
"TUFSHBBTLZ Q 0] XSJUFT i*UTFFENTUPNF UIPVHI UIBUTVDIB
BDPMMFDUJWFIBSNDBTF w



JUJTVQJIJOUIFBIJS XIFUIFSPSOPUFOPVHIQFPQMF XJMM NJ

"MUFSOBUJWFMZ POFDBOBMTP KVTUJGZ $PMMFDUJWF ¢
BNQMF SVMF DPOTFRVFOUJBMJTN 3VMF DPOTFRVFOUJBMN
EFDJEF XIBUUPEPCZBQQMZJOH SVMFT XIPTF BDDFQUBODF
TFRVFODFT 3VMF DPOTFRVFOUJBMJTN XPVME QSFTVNBCN
UFNQU UP TUPQ UIFBTUFSPJE CFDBVTF EPJOH TP DPOGPSNT
QSPEVDFT UIF CFTU DPOTFRVFODFT 4JNJMBSMZ 3VMF DP
TVNBCMZ BEWJTF 41 JWBOJ UP NJUJHBUF FYJTUFOUJBM SJT
SIJTLT JTBSVMFXIPTFBDDFQUBODF QSPEVDFTUIFCFTUDP

"OPUIFS XBZ PG KVTUJGZJOH TPNFUIJOH DMPTF UP $PMM
DPNFTGSPN&WIEFOUJBM %FDJTIJPO FPSZ "DDPSEJOHUP &
UIFCFTUBDUJTUIFPOFUIBUHIJWFTUIFCFTUFYQFDUBUJPO
POPOFDIPPTJOHJU &WJIJEFOUJBM %FDJTJPO FPSZJTP FOL
DJTJPO FPSZ "DDPSEJOHUP $BVTBM %FDJTJPO FPSZ BHFC
CFTUFYQFDUFEDBVTBMDPOTFRVFODFT OOUIJTWJFX DBV
JOJOTUSVNFOUBM SBUJPOBMJUZ OOMZUIPTFDPOTFRVFOI
POF TBDUDPVOU *ODPOUSBTU FWJEFOUJBMJTUT EP OPU
CFUXFFOPOF TBDUBOEUIFDPOTFRVFODFT

&WJIEFOUJBM %FDJTJPO FPSZ GBWPST TPNFUIJOH BLJO |
.BLIJOHCFDBVTFJUJNQMJFT UIBUBOBHFOU PVHIUUP SFBT|
PO CFIBMG PG BMM SFMFW&WUBFOTUIBM®B & BHIRHNCOT FPSZ SF

A4FF /P[JDL

.BD"TLIJMM FU BM BSHVFUIBUBOBMUSVJTUJD BOENPSBMMZ NP
CFUXFFO &WJEFOUJBM BOE $BVTBM %FDJTJPO FPSZTIPVMEHFOFSBMM



NFOET OPUEJTDPVOUJOHUIFQSPCBCIVNBESBIEBNBHIOH B EJ
TPQSPWJEFTTV DIJFOUFWJEFODFPGPUIFSTBMTP OPU EJTL
BSFTINJMBSUPUIFBHFOUJO SFMFWBOU XBZT FJEFBJTUI
DPOEJUJPOBM PO TPNFBHFOUBDUJOH JUJT MJLFMZ UIBU F
BTUFSPJE TP UIFQSPCBCIMJUZ PG TUPQQJOH UIF BTUFSPJ
&WIEFOUJBM %FDJTJPO FPSZSFDPNNFOET41JWBOJUP NJU
JOHTP QSPWJEFT TV DIJFOU FWJEFODF PG PUIFST NJUJHBUJ
NBZ JG PUIFSTBSF TIJNJMBS UP 41JWBOJJO SFMFWBOU XBZ’
TIPO FPSZEPFTOPUTPMWEF &BDI 8F %JMFNNBTJODBTFT XI|
QSPWIJEFTVJUBCMZTUSPOHFWIJEFODFPGIPXPUIFSBHFOU
DIBODF PG TUPQQJOH UIF BTUFSPJE EPFT OPU QSPWJEF TV
PUIFSBHFOUTEPJOHTPBT XFMM UIFO &WJIJEFOUJBM %FDJT.
OPUIJOHJOTUFBEPGBUUFNQUJOHUP TUPQUIFBTUFSPJE

1SPCMENT XJUI $PMMFDUJWF %J FSFODF .BLJ

*IBWFEJTDVTTFE TPNF XBZTPG KVTUJGZJOH $PMMFDUJWF
$PMMFDUJWF %J FSFODF .BLJOH GBDFT TPNF QSPCMFNTBT
UJNBUJOH UIF OVNCFSPGWFSZ TNBMM QSPCBCJIJMJUZ DIPJI
UPLOPX XIPDPVOUTBTBOBHFOU %P TNBMMDIJMESFO DPV
0OSQPTTICMFJOUFMMJIJHFOUBMJFOTPS "* &WJIEFOUJBM %FI
BHFOUT XIP BSF SFMFWBOUMZ TINJMBS UP POFTFMG DPVOU

TIFIBTBIJHIFSDSFEFODFJOUIF MBUUFS FZBSHVFUIBUUIFFYJTUFOD
XIJMMB FDUUIFTUBLFTGPS &WJEFOUJBM %FDJTJPO FPSZCVUOPUGPS
JT SBUJPOBMUPIFEHFJG POFGBDFTEFDJTJPO UIFPSFUJD VODFSUBJOL



UIFZBSFUPPOFTFMG CFDBVTFUIFOPOF TBDUJPOTBSFFW.J
PUIFSQPTTJCMF TPMVUJPOJTUIBUUIPTFPOBDPMMFDUJWHF
0O UIJTWJIFX GPSFYBNQMFDBVTBMMZ EJTDPOOFDUFE JOU|

"OPUIFS QSPCMFN GPS $PMMFDUJWF %J FSFODF .BLJOH J
CIJMJUZCFFBJQSPTQFDU UIBUDPODFSOT XIBUJTHPJOHPO JO
XFNJHIUNBLFBOZ EJ FSE® BFQSP BODEDMAUBU DPODFSOT XIE
QFOTTPNFXIFSFGBSBXBZ TVDIBT® EITUBMPHENBFE "MTP
QSPTQFDU PG UIF (BRBES U §FGBE-Q§FO QIFMB SBCIMJIJUZ TUBUF
UIFGPMMPXJOH

4FQBSBCJIJMJUZ

J'PSBMM OFBS GOETBIFDRITIZ GBS QSRTQFDU
JGBOEPOMZHKG &

JIJPSBMM GBS GOETRFOBDZ OFBS QSKPTQFDU
JGBOEPOMZHEG &

$PMMFDUJWF %J FSFODF .BLJOH WJPMBUFT4FQBSBCJMJUZ

'PSFYBNQMF ,VU] Q XSJUFT i+PJOUMZBDUJOHHSPVQTDPOTJ
UPDPOUSJCVUFUPBDPMMFDUJWF FOE w
SVTTFMM Q $ P O U S BABDAHEBES/BEDEINOIBZQFIXVHFOD F

#BDLHSPVOE *OEFREBNMAMODQ$FMBIUOE BOE BOZ GBS PVUDPNF
y K aGBOE PHOMYZ BGz G63VTTFMM Q

#BDLHSPVOE *OEFQFOEFODF JT SFMBUFE UP UIF 8HZQUPMPHZ PCKFDU.
MBUJPO FUIJDT 4FF .D.BIBO Q BOE 1BS U Q FCBDLH
*EPFTOPUBEEBOZVODFSUBJOUZy BREUXENM M &SFPQUIXREFSBOD B X FBIFOU
TUBUFT VT VOMIJLF4FQBSBCIJMJUZ #BDLHSPVOE*OEFQFOEFODFJTDP
UJD %PNJOBODF 4FF3VTTFMM Q @)



EFQFOET PO XIBU DIPJDFT PUIFSES FYBAQ B H F®ORM MFEDHR W
%J FSFODF .BLIOHJNQMJFTUHSRBEIMBAOPOBUUGNQU UP TUF
UIFBTUFSPJEJG OP PUIFSBHFOUT XFSFGBDJOHUIFTBNF DI
PUIFSTBSFBMTPGBDJOHUIJTDIPJDF UIFZTIPVMEBUUFNQL
BHFOUTTIPVMEEPEFQFOET PO XIBUDIPJDFT PUIFST GBDF

'VSUIFSNPSF UIFSFJTBUSBEF P CFUXFFONBJOUBJOJO&G
JOH &BDI 8F % JMFNNBT FGFXFSBHFOUT DIPIJDFTPOFDPO"
NBLJOH UIF NPSF &BDI 8F %JMFNNBT PDDVS BOE WJDF WFS
POMZ UBLFT JOUP BDDPVOU UIF DIPJDFT PG PUIFS IVNBOT M
UIFOPOFNJHIUFOEVQJOBO &BDI 8F %JMFNNB TJUVBUJPO X
"MUFSOBUJWFMZ JGPOFPOMZUBLFTJOUPBDDPVOUUIFDIF
MFDUJWFFOEFBWPS XJUIPOFTFMG UIFOPOFNJHIUFOEVQJ
UIPTFOPUPOUIJTDPMMFDUJWF FOEFBWPS

4VQQPTF UIBUQPTTIJCMFJOUFMMJHFOU BMJFOT XPVME O
XJUulvT 8F NJHIUUIFO FOEVQJOUIFGPMMPXJOH LJOE PG &
UIFN

8JMLJOTPO f TIPXTUIBUEFOZJOH1SPCBCJMJUZ 'BOBUJDJTN MF
CJMJUZ PS STU PSEFS4UPDIBTUJD %PNJOBODF FWFOJODBTFTXIFSF
BSFQSPCBCIJMJTUJDBMMZJOEFQFOEFOU 4FFBMTP #FDLTUFBEBOE PN
TIPXTUIBU STU PSEFS 4UPDIBTUJD %PNJOBODFBQEHBIRQIBIBCIMIUZ B
$PNQFOTBOB®MBO BMXBZTDPNQFOTBUF GPS NBLJOHUIJOHT XPSTFOFBS
DJFOUMZ CFUUFS GBS BXBZ BOE WJDFWFSTB "MTP TFF (PPETFMM
i<8>IBUJTCFUUFSUIBO XIBUSFBMMZEPFTEFQFOEJOTUSBOHF XBZTPO
BOE UJNFy JU NBUUFST XIFUIFS ZPV UIJOL UIFSFJT BOPUIFS 4U 1FUFST
POJOBEJTUBOUHBMBYZ JTJT CJ[BSSF%CVU 4UPDIBTUJD %PNJOBODF
UJD %PNJOBODFJTDPOTJTUFOU XJUIUIFTFQBSBCIMJUZ PG TINQMF QS
OJUFMZ NBOZ QPTTJCMF PVUDPNFT 3VTTFMM Q JPXFWFS BT 3
KVTUJ FTUIFTFQBSBCIMIJUZPG TINQMFQSPTQFDUT XJMM QSPCBCMZ B



"TUFSPJHUFSPJET BSFIFBEJOHUPXBSEEJ FSFOUQMBO
FBDIQMBOFU BOEUIFZXIJMMBMNPTUDFSUBJOMZIJUVC
FSFIJTPOFBTUFSPJEEFGFOTFTZTUFNPO FWFSZ QMBOI
DBMMZ FBDIIBTBUJOZQSPCBCIJMJUZPGIJUUJOHUIFBT
BDBUBTUSPQIF )PXFWFS UIFQSPCBCJMJUZ UIBU BU MF
BOBTUFSPJEJT IJHIJG FOPVHI PG UIFNUSZ "HBJO US.:
BTUFSPJEJODVSTAa PNFTNBMMDPTU

*UXPVMECFCFUUFSJGFWFSZPOFBUUFNQUFEUPTUPQ UIF
QMBOFU 1SPCBCMZBUMFBTUPOFPGUIFQMBOFUT XPVME T
JHOPSF XIBUIBQQFOT PO GBSBXBZQMBOFUT UIFOPOFTIPV
TVDDFTTGVMMZ TUPQQJOHUIFBTUFSPIJEIFBEJOH UPXBSE F
QMBOFUT TVSWIWF 4P JG POFJHOPSFTUIFDIPJDFTPGTP
NJHIUFOEVQJOBO &BDI 8F %JMFNNB XJUIUIJTHSPVQ 00U
DBSFTBCPVUUIFEJ FSFODFBMMBHFOUT DBO NBLF UIFO W
CFNPSFDPNNPO "MTP JGUIFSFIJTBMBSHFOVNCFSPGBHFC
UJOZQSPCBCIMIJUJFTWFSZP FO JG FWEFS

"OPUIFS QSPCMFN GPS $PMMFDUJWF %J FSFODF .BLJOH .
JNQPTTIJCMFUPFWBMVBUFIPXNBOZWFSZ TNBMM QSPCBCJ
4P $PMMFDUJWF %J FSFODF .BLJOH OFFET TPNF XBZ PG IB

8JMLJOTPO XSJUFT PO UIF MPOH SVO BSHVNFOU GPS NBYJNJ[JC
XFMM UIF XPSME BT B XIPMF HPFTJT OPU EFUFSNJOFE CZ KVTU B GFX E
JOTUFBECZDPVOUMFTTEJ FSFOUBHFOUTNBLJOHTFQBSBUF TNBMM TL
BMMPG UIPTFBHFOUT NBYJNJ[FFYQFDUFEWBMVFTFFENTUP CFRVJUFB
QSPEVDFT GBOBUJDBM WFSEJDUT 3FQFBUFE FOPVHIUJNFT FWFO GBOI
JPXFWFS OPUF UIBU UIJT XJMM POMZ IBQQFO JG UIF QSPCBCJMJUJFT B
EJ FSFOUBHFOUT



POFJTDMVFMFTT BCPVU XIBUDIPJDFTPUIFSTGBDF )PXFWI
GBDFUIFQSPCMFNPGDMVFMFTTOFTT TPUIJTQSPCMFNOF
%J FSFODF .BLIJIOHPWFSUIFBMUFSOBUJWFT

‘JOBMMZ BOPUIFSUBTLGPSUIFQSPQPOFOUTPG $PMMED
TQFMMPVUUIFEFUBIMTPG XIFOBHFOUTTIPVMESFGSBJO G
JUJFT %PFTJUPOMZIBWFUPCFUIFDBTFUIBUTV DJFOUMZ
NBOZ WFSZ TNBMM QSPCBCIJMJUZ DIPJDFT PS EP FOPVHI P
SFGSBJO GSPNEJTDPVOUJOH %P UIFJS DIPIJDFT OFFE UP ClI
BUUFNQUT UP TUPQ B QBSUJDVMBS BTUFSPJE IFBEJOH UPXE
UIBUUIFZJOWPMWFTINIJMBSMZ TNBMM QSPCBCJIJMJUJFT CV
IBQQFOTJGEJ FSFOUBHFOUTBTTJHO EJ FSFOU QSPCBCJM.

*XIMMOPUBUUFNQUUPTPMWFUIFTFQSPCMFENTJOUIJTD
FBSMJFS NZBSHVNFOUJTUIBUJG $PMMFDUJWF %J FSFODI
1spPCBCIMIUZ %IJTDPVOUJOHIJTBMTPJINQMBVTIJCMF CFDBV
OO UIFPUIFSIBOE JG $PMMFDUJWF %J FSFODF .BLJOHJT Q
%JTDPVOUJOH EPFT OPUVOEFSNJOF-POHUFSNJTN CFDBVT!
BHFOUT UPHFUIFS IBWFB OPO OFHMJHJCMF QSPCBCJMJUZ
XBzZ 1SsPCBCIMJIJUZ %JTDPVOUJOHBOEUIF/P %J FSFODF "SH
-POHUFSNJTN )PXFWFS EJTDPVOUJOH TNBMM QSPCBCJMJL

JPXFWFS UIJT QSPCMFNNBZCFNPSFTFSJPVT GPS $PMMFDUJWF %J |
BOBHFOU NJHIUUIJOL UIFSFJTBUJOZQSPCBCIJMJUZ UIBU DPVOUMFTT
DIPJDFT 4IPVMEUIFBHFOUEJTDPVOUUIBUQSPCBCJMJUZEPXOUPI[FSP
BHFOUJHOPSFTUIJTQPTTJCIMIUZ UIFOUIFOVNCFSPGJOEJWJEVBMT .
JU OOUIFPUIFSIBOE JGUIFBHFOUEPFTOPUJHOPSFUIJTQPTTJCIMJIU
JTMBSHF BOEUIFBHFOUJT SJHIUOPUUPJHOPSF JU



XIBUMPOHUFSNJTUTTIPVMEGPDVTPO BTUIFSFNJHIUCFB
XFDBOOPUNBLFBEJ FSFODFUP FWFOUPHFUIFS

$PODMVTJIPO

*IBWF EJTDVTTFE UISFF BSHVNFOUT BHBJOTU -POHUFSNJT
QSPCBCIJMJUJFT 'JSTU *EJTDVTTFEUIF-PX3JTLT"SHVNFO
UFOUJBM DBUBTUSPQIFTBSFTPMPXUIBUXFPVHIUUP JHOP
OFYUDFOUVSZ UIFOFUFYJTUFOUJBM SJTLBOE TPNF TQFD
BOZSFBTPOBCMFEJTDPVOUJOHUISFTIPMET /BIJWF %JTDP\
EJWJEVBUJPO 1SPCMFN TPJUJTVODMFBS XIBUJUTBZT )P>
UPUIJT QSPCMFNTIPVME OPUJNQMZ UIBU POF PVHIUUP JHC

JOUIFOFYUDFOUVSZ 5BJM %JTDPVOUJOHJT NPSF QMBYV
JOH )PXFWFS BT MPOHBTUIFSFBSFOPO OFHMJHJCMF QSP
PVUDPNFTUIBOBOFBS UFSNFYUJODUJPO 5BIM %JTDPVOU
FYUJODUJPO FWFOUT FWFOJGUIFIJSBTTPDJBUFE QSPCBCJI

FTFDPOEBSHVNFOUBHBJOTU-POHUFSNJTN*EJTDVTTFE
HVNFOU OODF XF JHOPSF WFSZ TNBMM QSPCBCJIJMJUZ TDF¢
NFOUBOE EJHIJUBMNJOET UIFFYQFDUFE OVNCFS PG MIWFT
GPS -POHUFSNJTNUPCFUSVF )PXFWFS UIJT EPFT OPU TFF
TBGFUZ MFBET UP -POHUFSNJTN JG IVNBOJUZ TFYQFDUFE N
FSFGPSF UIF4ANBMM'VUVSF"SHVNFOUEPFTOPUVOEFSNJC

‘JOBMMZ *EJTDVTTFEUIF/P %J FSFODF"SHVNFOU FQSP



DBONBLFBEJ FSFODFUPXIFUIFSPSOPUBOFYJTUFOUJBMD
UIBUJUTIPVMECFEJTDPVOUFEEPXOUPI[FSP #BTFMJOF 4UE
JEFBOBUVSBMMZ *UNBZBMTPDIBMMFOHF-POHUFSNJTN B
JUuUZUlBU 41 JWBOJDBO NBLFBEJ FSFODFUP XIFUIFSPS OPU
PDDVST )PXFWFS JGTUBUFTBSFJOEJWJEVBUFE JO UIF NPT
UJFT #BTFMJOF4UBUF %JTDPVOUJOHWJPMBUFTA4UBUFXJT
QMBVTIJICMFBTBUIFPSZPGJOTUSVNFOUBM SBUJPOBMJUZ

-BTUMZ *BSHVFEUIBU1SPCBCIMJIJUZ%JTDPVOUJOHGBDF"
BCIMIJUZ %JTDPVOUJOHJT UPBWPJE &BDI 8F %JMFNNBT JU
.BLJOH "HFOUTNVTUUBLFJOUP BDDPVOU UIFDIPJDFT PGP
XIFUIFS UIF DPMMFDUJWF DBO NBLF B EJ FSFODF )PXFWFS
%J FSFODF .BLJOH UIFO 1SPCBCIJMJUZ %JTDPVOUJOH EPF"
NJTNCFDBVTF41IJWBOJBOEBMMUIFPUIFSBHFOUTUPHFUIF¢
BCIMJUZPGNBLJOHBEJ FSFODF

"MMJOBMM *IBWF EJTDVTTFE UISFF XBZT JO XIJDI EJTDI
UJFT NJHIU VOEFSNJOF -POHUFSNJTN *IBWF BSHVFE UIBU
TVDDFFE %JTDPVOUJOH TNBMM QSPCBCIJMJUJFTHIWFTOP



"QQFOEJY

" 4UBUF %JTDPVOUJOHBOE "DZDMJDJUZ

&BSMJFS *EJTDVTTFEB WFSTJPO PG 4UBUF %JTDPVOUJOH F
CZ DPNQBSJOH QSPTQFDUT UP B TUBUVT RVP QSPTQFDU #
BCPVU IPX TUBUFT TIPVME CF QBSUJUJPOFE 0O BOPUIFS WF
QSPTQFDUTBSFBMXBZT DPNQBSFE UXPBUBUJNF BOE UIF
BSF QBSUJUJPOFE GPSFWFSZQBJSXJTFDPNQBSJTPOTFQB
DPNQBSFBMM BWBJMBCMF PQUJPOT BU PODF BOE QBSUJUJI
TFQBSBUFMZ -FU IIBDB MM B I4FUBFUWBIEETD PYPWEBOHBFOU 4UBUF
% JTDPVOUT@HDUIJWEMZ

1BJSXJTF 4UBUF %4AUBPPNVOBSPIKMBSUIJUIPOFE CZ DPNQB:
UXP QSPTQFDUT BU B UJNF

4FU %FQFOEFOU 4UBUWUBUTFD BEEGWIBOSUVIUIPOFE CZ DPN
QBSIJOHBMMQSPTQFDUT BU PODF

FBSHVNFOU BHBJOTU -POHUFSNJTN GSPN 1BJSXJTF BOE
%JTDPVOUJOHJT TINJMBS UP UIBU GSPN #BTFMJOF 4UBUF %
OBUJOH UPUIF"HBJOTU .BMBSJB 'PVOEBUJPO 41JWBC
FYQFDUBUJPO #ZEPOBUJOHUIFTBNFNPOFZUP"*TBGFUZ
CIMMJPOBCTPMVUFSFEVDUJPOJOUIFQSPCBCIJMJUZPGBO

ZFBST *OTUFBEPGQBSUJUJPOJOHUIFTUBUFTCZDPNQB:



.BMBSJB 'PVOEBUJPO UP B TUBUVT RVP QSPTQFDU 1BJSXJT
%JTDPVOUJOH QBSUJUJPO UIF TUBUFT CZDPNQBSJOH UIFT]
JUJHOPSFT UJOZEJ FSFODFT CFUXFFO UIFTF QSPTQFDUT
JODMVEFTUXPBMUFSOBUJWFT CPUIWIJFXTUSFBUUIFDBTF
"TCFGPSF JOPSEFSUPDBQUVSFUIFJEFBPGUIF/P %J F!
NVTUCFJOEJWIJEVBUFE CBTFE PO XIFUIFS PS OPU 41JWBOJ
"* ESIWFODBUBTUSPQIFBT GPMMPXT *O TUBUF BO "* DB\
QIF OP NBUUFS XIBU 41 JWBOJ EPFT *O TUBUF BO "*EPFTO
DBUBTUSPQIFJG TIF EPOBUFT UP "*TBGFUZ CVU JU XJMM DE
JGTIFEPOBUFTUPUIF"HBJOTU .BMBSJB 'PVOEBUJPO -BTUN
DBVTFBOFYJTUFOUJBM DBUBTUSPQIF OP NBUUFS XIBU TIF E
.BMBSJB'PVOEBUJPOTBWFTUXP MIWFTJOBMMTUBUFT 41J

JOUBCMF
5./92 %o~
"*4 . 32AFC@ ".'
4UBUF 4UBUF 4UBUF
~ 7E ~
"*TBGFUZ "*EPPN /IP"*EPPN IP"*EPPN

"*EPPN MIJWFT "*EPPN MIJWFT /P"*EPPN MJV

"TCFGPSF JG 4I1JWBOJ TEJTDPVOUJOHUISFTIPMEJT IJHI
PVHIUUP JHOPSFUIFQPTTIJCIMIJUZPGTUBUF PCUBJOJOH
"HBJOTU .BMBSJB 'PVOEBUJPO JT CFUUFS CFDBVTF JU HIWF



BOE 4P MJLF #BTFMJOF 4UBUF %JTDPVOUJOH 1BJSXJTH
%JTDPVOUJOHDIBMMFOHF -POHUFSNJTNJG UIFZQBSUJUJP

)PXFWFS QBSUJUJPOJOH T TUBUFTBTJOUBCMF MFBET UJ
QSJODJQMF

"DZDMJIBPGBYZK 5 K H K UIFOJUJT OPUUIFDBTF UIBU
% K &

"DDPSEJOHUP 1BJSXJTFBOE4FU YFQFOEFOU 4UBUF %JTDP
UJUJPOFE EJ FSFOUMZ EFQFOEJOH PO XIBU PUIFS PQUJPOT
HFOFSBUFDZDMFT FGPSNFSWJPMBUFT"DZDMJDJUZ XJUI,
WIJPMBUFT"DZDMJDJUZBDSPTTDIPIJDFTFUT XIFOUXP PQUJ

4AVQQPTF UIBU 41 JWBOJHIJWFT B QSPCBCIMJUZ GPS BO "
ulBu JNQMBVTJCMZ IFS EJTDPVOUJOH UISFTIPME JT IF
BOE4FU %FQFOEFOU4UBUF %JTDPVOUJOHWJPMBUF"DZDM.
UJPOT

"DZDMJDJUZ 7JPMBUJPO

"HBJOTU .BMBSJB4BWGHEBIXIPMIWFT BOE HIWFT B QSPC
CIMJUZPGBO"* ESIWFODBUBTUSPQIF

1VSF"*TBeHFLNIFBTFTUIFQSPCBCIMJUZPGBO " ESIWFO
up

JYFE"*TBBWFD3FBTFTUIFQSPCBCIMJUZPGBO "* ESIWF
QIFUP BOE JOBEEJUJPO TBWFTPOFMJIGFJOUIF OFBS



'JSTU MFU TDPNQBSF1VSF"*TBGFUZUP EPOBUJOH UP UI
UJPO TFFUBCMF 4A4UBUFTBSFQBSUJUJPOFEJOUIFTBNF
DBTF UIFQSPCBCIJMJUZPG TUBUF JT OPUCFMPX UIF EJTDI
BOPO OFHMJHJCMFDIBODFUIBU 41JWBOJDBOJO VFODF XIF
QIFPDDVST $POTFRVFOUMZ XIFOTUBUF JTOPUJHOPSFE
JTCFUUFSUIBOEPOBUJOHUPUIF"HBJOTU .BMBSJB 'PVOEBL

5./92 %o %o
1B?2"*4.32AF*@ #2AA2? A5.;"."
4UBUF 4UBUF 4UBUF

1VSF"*TBGFUZ % PPN /P EPPN /P EPPN
% PPN MIWFT %PPN MIJWFT /P EPPN MJIWF

/IFYU MFU TDPNQBSF UIF "HBJOTU .BMBSJB 'PVOEBUJPO
UBCMF "HBJO TUBUFTBSF QBSUJUJPOFE JO UIF TBNF XB
UIF QSPCBCIJMJUZ PG TUBUF JTCFMPX UIF EJTDPVOUJOH |
JHOPSF UIF QPTTJCIMIJUZ PG JO VFODJOH BO "* ESIJWFO DB
TUBUF JTJHOPSFE UIF"HBJOTU .BMBSJB 'PVOEBUJPOJTC
CFDBVTFIJUHIJWFTBCFUUFSPVUDPNFJOTUBUFT BOE U X
4P OPXXFIBWFUIBU1VSF"*TBGFUZJTCFUUFSUIBOUIF"HB
XIIJDIJTCFUUFS UIBO JYFE"*TBGFUZ *UGPMMPXTCZ"DZDI
JTOPUCFUUFSUIBO 1VSF"*TBGFUZ



5./92 % S
"F@ #2AA2? A5, .6E21"*4.32AF

4UBUF 4UBUF 4UBUF

JYFE"*TBGFUZ %PPN MJGF /P EPPN MJGF /P EPPN
% PPN MIJWFT %PPN MIJWFT /P EPPN MJW

JPXFWFS XIFO XFDPNQBSF1VSF"*TBGFUZBOE .JYFE "* TE
OEUIFPQQPTIJUF JYFE"*TBGFUZJTCFUUFSUIBO 1VSF "*°
CFGPSF TUBUFTBSFQBSUJUJPOFEUIFTBNF XBZBTJOUBCNWV
JUZPGTUBUF JTCFMPXUIFEJTDPVOUJOHUISFTIPME TP I
TBGFUZBOE .JYFE "*TBGFUZ FRVBMMZ F FDUJWF BU SFEVD.
ESIWFO DBUBTUSPQIF $POTFRVFOUMZ . JYFE "*TBGFUZJT
CFDBVTFJUHIJWFTBCFUUFS PVUDPNFJO TUBUFT BOE
"*TBGFUZJTCFUUFSUIBOUIF"HBJOTU .BMBSJB'PVOEBUJPO
"*TBGFUZ XIJDIJTCFUUFSUIBO 1VSF"*TBGFUZ JTJT B WJI

5./92 %o<
.6E21"* 4 . 32AF*@ #2AA2? A5.;1B?2"*4.32AF
4UBUF 4UBUF 4UBUF
1VSF"*TBGFUZ %PPN /P EPPN /P EPPN

JYFE"*TBGFUZ %PPN MIJGF %PPN MJGF /P EPPN

1BJSXJTF BOE 4FU %FQFOEFOU 4UBUF %JTDPVOUJOH BMTP WIJPMBU
OBODF 4FFf JOS$IBQUFS PGUIJTUIFTJIT



1BJSXJTF4UBUF %JTDPVOUJOH WJPMBUFT "DZDMJDJUZ F
XIFOBMMUISFFPQUJPOT BSFBWBJMBCMF UIFSFJT OP DMF
DMFBS XIBU 1BJSXJTF4UBUF %JTDPVOUJOHJNQMJFT BOE XI
%FQFOEFOU 4UBUF %JTDPVOUJOH JOUVSO WJIJPMBUFT 1BJ¢
MBUFT"DZDMJDJUZ XIFOXFPOMZDPNQBSFUXPPQUJPOTBU

JPXFWFS JG XFDPNQBSFBMMUISFFPQUJPOTBU PODF |
%JTDPVOUJOHBWPJETUIJTWIPMBUJPOPG"DZDMJDJUZ BU
UBCMF *OUIJTDBTF TUBUFT BOE IBWF QSPCBCJMJI
UISFTIPME TP 41 JWBOJTIPVME JHOPSFUIFQPTTJCIMJIJUJFT
TIFEPFT UIBU UIF"HBJOTU .BMBSJB 'PVOEBUJPO DPNFT PV
DBVTFJUHIJWFTUIFCFTUPVUDPNFJO TUBUFT BOE 8.
"HBJOTU .BMBSJB 'PVOEBUJPOJT CFUUFS UIBO .JYFE "* TBG
1VSF"*TBGFUZ XIJDIJT XPSTFUIBO UIF"HBJOTU .BMBSJB 'l
OPWJPMBUJPOPG"DZDMJIDJUZ

5./92 % E
/< 76<9.A6<;<3"0F09606AF
4UBUF 4UBUF 4UBUF 4UBUF
1VSF"*TBGFUZ % PPN /P EPPN /P EPPN /P EPPN

.JYFE"*TBGFUZ %PPN MJGF % PPN MJGF /PEPPN MJIJGF /P E
% PPN MIWFT %PPN MIWFT %PPN MIJWFT /P EPPN

/IPUF UIBUUIJTDBTFBMTP TIPXT UIBU 4FU %YFQFOEFOU 4U
UIFGPMMPXJOH JOUVJUJWFMZ QMBVTJCMF QSJODJQMFT

4FO QQ o $POUSBDUJPO $POTJTUFODZJIJNQMJFT"DZDMJDJU



$POUSBDUJPO $PRPI BNV QBBOHEH-DE& TU JT QFS
NIJTTICMFUKBBFNOHRF WFUN UIFOJUJT QFSNJTTJCMF UP
DIPPTESPNBOZTVCTFWPGNUIF TFU\

4USPOH &YQBOTJPO'$BGMN WQFs®IOEDAD UG JU
JTQFSNIJTTIJCMEBEBPNDUVWPTHFUN UIFOJG JUJT QFS
NJTTICMFUBBPINPOHRF WFU \w ~ JUJT QFSNJTTJCMF
UPDIPP@EFPN UIF WFU \w 7

4FU %FQFOEFOU 4UBUF %JTDPVOUJOH WIJPMBUFT $POUSBD
QFSNJTTIJCMFUPDIPPTFUIF"HBJOTU .BMBSJB'PVOEBUJPO >
BSF BWBIJMBCMF UBCMF CVUJUJT OPU QFSNJTTJCMF UF
TBGFUZJTBWBJMBCMF UBCMF OOUIFPUIFSIBOE 4FU %
WIJPMBUFT 4USPOH &YQBOTJPO $POTJTUFODZ CFDBVTF JU .
"*TBGFUZ XIFOUIF"HBJOTU .BMBSJB 'PVOEBUJPOJT UIF PO
JPXFWFS JUJT OPUQFSNJTTJCMFUPDIPPTF 1VSF "* TBGFU?Z
BWBIJMBCMF CVUJUJTBOZIPXQFSNJTTJCMFUP DIPPTF UIF
UBCMEF

4FU %FQFOEFOU 4UBUF %JTDPVOUJOHJTDIPJDF TFU EFQ
41 JWBOJ PVHIU UP EP EFQFOET PO XIBU PUIFS PQUJPOT BSF
TIF XJMM OPU DIPPTFUIFN $POTFRVFOUMZ XIFUIFSPS OPL
41JWBOJ T TJUVBUIJPO NBZBMTP CFDIPJDF TFUEFQFOEFOU
JG 41JWBOJPOMZDPOTIJEFST EPOBUJOH UP "* TBGFUZ BOE L
UJPO )PXFWFS JGTIFBMTP DPOTJEFST EPOBUJOH UP GPS



UIFO-POHUFSNJTNNBZOPMPOHFSCFUSVFJOIFSTJUVBUJP
CFNPSFTUBUFT PG OBUVSF CFDBVTF PG B HSFBUFS OVNCEF¢
TFRVFOUMZ UIFEJ FSFODF NBLJOHTUBUF T NJHIU OPX IB\
EJTDPVOUJOHUISFTIPME JTTFFENTJNQMBVTJCMF )BWJOF
TIPVMEOPUNBLF-POHUFSNJTNIBSEFSUPBDIJFWF )PXFWF
%FQFOEFOU 4UBUF %JTDPVOUJOHJTUIBUBEEJOH NPSFPQU
CIMJUJFTPGUIFEJ FSFODF NBLIJOHTUBUF T TV DJFOUMZ |

5P TVNNBSJ[F MJLF#BTFMJOF 4UBUF %JTDPVOUJOH UIF L
4UBUF %JTDPVOUJOH QSFTFOUBDIBMMFOHF UP -POHUFSNJ
SFDPNNFOEBUJPOT XIJDI NBLFT UIFN MFTT QMBVTJCMF BT
SBUJPOBMJUZ

SFGFSFODFT

"EBNT ' § -POH UFSN BTUSBQIZTRDBIPRIBRIEFTTFT
$IJSLPWJD FET A(MPCBM $BUBTUSPQIJD 3JTLT OYGPSE

#BMGPVS % A1BTDBM BUVYNKBBTUSJIJLFT BHBJO

#FDLTUFBE / OOUIFPWFSXIFMNJOHJIJNQPSUBODF PG T
11% UIFTJT 3VUHFST UIF4UBUF60JWFSTJUZPG/FX+FSTF

#FDLTUFBE / BOE PNBT 5 A" QBSBEPY GPS UJOZ C
FOPSNPVTWBMVFT (MPCBM1SJPSJUJFT*OTUJUVUF 8PSL.



63- I1UUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH OJDL C
QBSBEPY GPS UJOZ QSPCBCJMJUJFT BOE FOPSNPVT WBM

#PTUSPN / A"TUSPOPNJDBM XBTUF FPQQPSUVOJUZL
MPHJDBM EFMWHRWRB QR TF OdJ

#PTUSPN / Al1BTDBBMIZMIHHJI®OH

#PTUSPN / A&YJTUFOUJBM SJTL QWHOBAVO UBM ODEZT HMF

o

#SIJDLFS % BOE *CC&NDPQ 1MBOFU F 4IPDL PG (MPCBM 1P
% FDMISSPRXO /FX :PSL

%IFU[ " A8IBUXFUPHRWIB®PVHIWUP EP

%SBLF / A8IZ /"4" QMBOTUPTMBNBTQBDFDSB JOUP B

63- IUUQT XXX OBUJPOBMHFPHSBQIJD DPN TDJFODF BS
EBSU EF FDUJPO

'SBODJT 5 BOE ,PTPOFO 1 O E A*HOPSF PVUMBOEJTI QF
NBOVTDSJQU

‘59 'VUVSF'VOE A1SJODJQMFT
63-1UUQT YGVUVSFGVOE PSH QSJODJQMFT

(JIWF8FMM A(JWF8FMM TDPTU F FDUJWFOFTTBOBMZTF
63-1UUQT XXX HIWFXFMM PSH IPX XF XPSL PVS DSJUFS
F FDUJWFOFTT NPEFMT



(PPETFMM ; A"4U1FUFSTCVSH1BSBEPBMRPESIITLZ XFN

o

(15 O E A*TBSUJ DI BMHFOFSBMJOUFMMJHFODFBO FYJ
63-1UUQT CFUB PQFOBJ DPN QMBZHSPVOE

(SBDF , 4BMWBUJFS + %BGPF " ;IBOH # BOE &WBOT O
FYDFFEIVNBO QFSGPSNBODF &WBESOBMEG&PS UJFXYJIBAVG 1O
UFMMJHFODF 3TFBSDI

(SFBWFT ) BOE .BD"TLJMM 8 A FDBTF GPSTUSPOH M
1SJPSJUJFT*OTUJUVUF 8PSLJOH 1BQFS o
63- I1UUQT HMPCBMQSJPSJUJFTJOTUJUVUF PSH IJMBSZ
DBTF GPS TUSPOH MPOHUFSNJTN
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