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Introduction and Abstract

“Translation process is an irreplaceable activity which brings societies and
individuals together and which helps them have dialogue and communicate with
each other. It dates back as far as the beginning of the history of mankind. Through
this historical period inter-communal communication has gradually grown and
translation process has developed and become a field of science. As translation
science is based on a broad historical process, we need to mention quite a lot of
factors when defining the term of translation process. Translation science is a
discipline which studies the translation process and the text produced as a result of
this process with all its details.”2

There are a lot of theories of translation, I used some of these theories to help me
solve some major problems I faced while translating this book, and I will be
mentioning them in details the commentary of this project.

I was submitted to choose a book of my choice and translate 12.500 words of it as
a graduation project, so I chose this book and tied my best as an experienced
translator to translate it.

I chose this book because it is basically scientific and it deals with emotions and
wonders of the human brain which I’'m deeply interested in.

“In this book, pioneering psychologist Lisa Feldman Barrett draws on the latest
scientific evidence to reveal that our ideas about emotion are dramatically, even
dangerously, out of date - and that we have been paying the price. Emotions don't

exist objectively in nature, Barrett explains, and they aren't pre-programmed in our



brains and bodies; rather, they are psychological experiences that each of us

constructs based on our unique personal history, physiology and environment.” 3



(Source Text)

The Origin of Feeling

Think about the last time you were awash in pleasure. gazing at a vivid sunrise,
sipping a cold glass of water when you are hot and sweaty, or enjoying a brief
moment of peace(1) at the end of a troubling day. Now contrast this with feeling
unpleasant, like the last time you were sick with a cold, or just after an argument
with a close friend. Pleasure and displeasure feel qualitatively different. You and I
might not agree that a specific object or event produces pleasure or displeasure—I
find walnuts delicious whereas my husband calls them an offense against nature—
but each of us can, in principle, distinguish one from the other. These feelings are
universal, even as emotions like happiness and anger are not, and they flow like a
current through every waking moment of your life.

Simple pleasant and unpleasant feelings come from an ongoing process inside you
called interoception. Interoception is your brain’s representation of all sensations
from your internal organs and tissues, the hormones in your blood, and your
immune system. Think about what’s happening within your body right this second.
Your insides are in motion. Your heart sends blood rushing through your veins and
arteries. Your lungs fill and empty. Your stomach digests food.

This interoceptive activity produces the spectrum of basic feeling from pleasant to

unpleasant, from calm to jittery, and even completely neutral.



Interoception is in fact one of the core ingredients of emotion, just as flour and
water are core ingredients of bread, but these feelings that come from interoception
are much simpler than full-blown emotional experiences like joy and sadness. In
this chapter, you’ll learn how interoception works, and how it contributes to
emotional experiences and perceptions. We’ll need a little background first about
the brain in general and how it budgets the energy in your body to keep you alive
and well. That will prepare you to understand the gist of interoception, which is the
origin of feeling. After that, we’ll discover the unexpected and frankly astonishing
influence that interoception has over your thoughts, decisions, and actions every
day.

Whether you’re a generally calm person, floating unperturbed in a stream of
tranquillity, unaffected by the vicissitudes of life; a more reactive person awash in
a river of agony and ecstasy, easily moved by every little change in your
surroundings; or somewhere in between, the science behind interoception,
grounded in the wiring of your brain, will help you see yourself in a new light. It
also demonstrates that you’re not at the mercy of emotions that arise unbidden to
control your behaviour. You are an architect of these experiences. Your river of
feelings might feel like it’s flowing over you, but actually you’re the river’s source.
For the bulk of human history, the most learned members of our species have
wildly underestimated the human brain’s capabilities. This is understandable, since
your brain occupies only about 2 percent of your body mass, and it looks like a
blob of gray gelatin. Ancient Egyptians deemed it a useless organ and tugged it out
of dead pharaohs through the nose. The brain eventually earned its due as the seat
of the mind, but it still received insufficient credit for its remarkable abilities. Brain
regions were thought to be primarily “reactive,” spending most of their time
dormant and awakening to fire only when a stimulus arrives from the outside

world. This stimulus-response view is simple and intuitive, and, in fact, neurons in



your muscles work this way, lying still until stimulated, then firing to make a
muscle cell respond. So scientists assumed that neurons in the brain operated
similarly. When a gigantic snake slithers across your path, this stimulus was
thought to launch a chain reaction in your brain. Neurons would fire in sensory
regions, causing neurons in cognitive or emotional regions to fire, causing neurons
in motor regions to fire, and then you’d react. The classical view typifies this
mindset: when the snake appears, a “fear circuit” in your brain, which is usually in
the “off ” position, supposedly flips into the “on” position, causing preset changes
in your face and body. Your eyes widen, you scream, and you run away

The stimulus-response view, while intuitive, is misguided.(3) Your brain’s 86
billion neurons, which are connected into massive networks, never lie dormant
awaiting a jump-start. Your neurons are always stimulating each other, sometimes
millions at a time. Given enough oxygen and nutrients, these huge cascades of
stimulation, known as intrinsic brain activity, continue from birth until death. This
activity is nothing like a reaction triggered by the outside world. It’s more like
breathing, a process that requires no external catalyst.4 The intrinsic activity in
your brain is not random,; it is structured by collections of neurons that consistently
fire together, called intrinsic networks. These networks operate somewhat like
sports teams. A team has a pool of players; at any given moment, some players are
in the game and others sit on the bench, ready to jump in when needed. Likewise,
an intrinsic network has a pool of available neurons. Each time the network does
its job, different groupings of its neurons play (fire) in synchrony to fill all the
necessary positions on the team. You might recognize this behaviour as
degeneracy(4), because different sets of neurons in the network are producing the
same basic function. Intrinsic networks are considered one of neuroscience’s great
discoveries of the past decade.5 You might wonder what this hotbed of continuous,

intrinsic activity is accomplishing, besides keeping your heart beating, your lungs



breathing, and your other internal functions working smoothly. In fact, intrinsic
brain activity is the origin of dreams, daydreams, imagination, mind wandering,
and reveries, which we collectively called simulation in chapter 2. It also
ultimately produces every sensation you experience, including your interoceptive
sensations, which are the origins of your most basic pleasant, unpleasant, calm, and
jittery feelings.6 To understand why this is the case, let’s take your brain’s
perspective for a moment. Like those ancient, mummified Egyptian pharaohs, the
brain spends eternity entombed in a dark, silent box. It cannot get out and enjoy the
world’s marvels directly; it learns what is going on in the world only indirectly via
scraps of information from the light, vibrations, and chemicals that become sights,
sounds, smells, and so on. Your brain must figure out the meaning of those flashes
and vibrations, and its main clues are your past experiences, which it constructs as
simulations within its vast network of neural connections. Your brain has learned
that a single sensory cue, such as a loud bang, can have many different causes—a

door being slammed, a bursting balloon, a hand clap, a gunshot.

It distinguishes which of these different causes is most relevant only by their
probability in different contexts. It asks, Which combination of my past
experiences provides the closest match to this sound, given this particular situation
with its accompanying sights, smells, and other sensations? And so, trapped within
the skull, with only past experiences as a guide, your brain makes predictions. We
usually think of predictions as statements about the future, like “It’s going to rain
tomorrow” or “The Red Sox will win the World Series” or “You will meet a tall,
dark stranger.” But here, I'm focusing on predictions at a microscopic scale as
millions of neurons talk to one another. These neural conversations try to anticipate
every fragment of sight, sound, smell, taste, and touch that you will experience,

and every action that you will take. These predictions are your brain’s best guesses



of what’s going on in the world around you, and how to deal with it to keep you
alive and well.8 At the level of brain cells, prediction means that the neurons over
here, in this part of your brain, tweak the neurons over there, in that part of your
brain, without any need for a stimulus from the outside world. Intrinsic brain
activity is millions and millions of nonstop predictions. Through prediction, your
brain constructs the world you experience. It combines bits and pieces of your past
and estimates how likely each bit applies in your current situation. This happened
when you simulated the bee in chapter 2; once you’d seen the full photograph, your
brain had a new experience to draw on, so it could instantly construct a bee from
the blobs. And right now, with each word that you read, your brain is predicting
what the next word will be, based on probabilities from your lifetime of reading
experience. In short, your experience right now was predicted by your brain a
moment ago. Prediction is such a fundamental activity of the human brain that
some scientists consider it the brain’s primary mode of operation.9 Predictions not
only anticipate sensory input from outside the skull but explain it. Let’s do a quick
thought experiment to see how this works. Keep your eyes open and imagine a red
apple, just like you did in chapter 2. If you are like most people, you will have no
problem conjuring some ghostly image of a round, red object in your mind’s eye.
You see this image because neurons in your visual cortex have changed their firing
patterns to simulate an apple. If you were in the fruit section of a supermarket right
now, these same firing neurons would be a visual prediction. Your past experience
in that context (a supermarket aisle) leads your brain to predict that you would see

an apple rather than a red ball or the red nose of a clown.

prediction is confirmed by an actual apple, the prediction has, in effect, explained
the visual sensations as being an apple.10 If your brain predicts perfectly—say,

you predicted a Mclntosh apple as you came upon a display of them—then the



actual visual input of the apple, captured by your retina, carries no new information
beyond the prediction. The visual input merely confirms the prediction is correct,
so the input needn’t travel any further in the brain. The neurons in your visual
cortex are already firing as they should be. This efficient, predictive process is your
brain’s default way of navigating the world and making sense of it. It generates
predictions to perceive and explain everything you see, hear, taste, smell, and
touch. Your brain also uses prediction to initiate your body’s movements, like
reaching your arm out to pick up an apple or dashing away from a snake. These
predictions occur before you have any conscious awareness or intent about moving
your body. Neuroscientists and psychologists call this phenomenon “the illusion of
free will.” The word “illusion” is a bit of a misnomer; your brain isn’t acting
behind your back. You are your brain, and the whole cascade of events is caused
by your brain’s predictive powers. It’s called an illusion because movement feels
like a two-step process—decide, then move—when in fact your brain issues motor
predictions to move your body well before you become aware of your intent to
move. And even before you actually encounter the apple (or the snake)! If your
brain were merely reactive, it would be too inefficient to keep you alive. You are
always being bombarded by sensory input. One human retina transmits as much
visual data as a fully loaded computer network connection in every waking
moment; now multiply that by every sensory pathway you have. A reactive brain
would bog down like your Internet connection does when too many of your
neighbors are streaming movies from Netflix. A reactive brain would also be too
expensive, metabolically speaking, because it would require more interconnections
than it could maintain. Evolution literally wired your brain for efficient prediction.
As an example of this wiring in your visual system, have a look at figure 4-1,
which shows how your brain predicts far more visual input than it receives.

Consider what this means: events in the world, such as a snake slithering at your



feet, merely tune your predictions, roughly the way that your breathing is tuned by
exercise. Right now, as you read these words and understand what they mean, each
word barely perturbs your massive intrinsic activity, like a small stone skipping on

a rolling ocean wave.

Figure 4-1: Your brain contains complete maps of your visual field. One map is
located in your primary visual cortex, known as V1. If your brain merely reacted to
the light waves that hit your retina and traveled to primary visual cortex (V1) via
your thalamus, then it would have many neurons to carry that visual information to

V1. But it has far fewer than one would expect (top image), and ten times as many
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projections going in the other direction, carrying visual predictions from V1 to the
thalamus (center image). Likewise, 90 percent of all connections coming into V1
(lower image) carry predictions from neurons in other parts of cortex. Only a small

fraction carries visual input from the world.

In brain-imaging experiments, when we show photographs to test subjects or ask
them to perform tasks, only a small portion of the signal we measure is due to the
photos and tasks; most of the signal represents intrinsic activity. You might think
that your perceptions of the world are driven by events in the world, but really,
they are anchored in your predictions, which are then tested against (4) those little
skipping stones of incoming sensory input.(1) Through prediction and correction,
your brain continually creates and revises your mental model of the world. It’s a
huge, ongoing simulation that constructs everything you perceive while
determining how you act. But predictions aren’t always correct when compared to
actual sensory input, and the brain must make adjustments. Sometimes a skipping
stone is large enough to make a splash.(2) Consider this sentence: Once upon a
time, in a magical kingdom far beyond the most distant mountains, there lived a
beautiful princess who bled to death. Did you find the last three words unexpected?
That’s because your brain predicted incorrectly based on its stored knowledge of
fairy tales—it made a prediction error — and then adjusted its prediction in the
blink of an eye based on the final words: a few skipping stones of visual
information.(3) The same process happens when you mistake a stranger’s face for
someone you know, or step off a moving walkway in an airport and feel surprised
by the change in your pace. Your brain computes prediction errors speedily by
comparing the prediction to actual sensory input, and then it reduces the prediction
error quickly and efficiently. For example, your brain can change the prediction:

the stranger looks different from your friend; the moving walkway came to its end.



Prediction errors aren’t problems. They’re a normal part of the operating
instructions of your brain as it takes in sensory input. Without prediction error, life
would be a yawning bore. Nothing would be surprising or novel, and therefore
your brain would never learn anything new. Most of the time, at least when you are
an adult, your predictions aren’t too far off-base. If they were, you would go
through life feeling constantly startled, uncertain . . . or hallucinating. Your brain’s
colossal, ongoing storm of predictions and corrections can be thought of as billions
of tiny droplets. Each little drop represents a certain wiring arrangement that I’ll
call a prediction loop, shown in figure 4-2. This arrangement holds at many levels
throughout your entire brain. Neurons participate in prediction loops with other

neurons.

Brain regions participate in prediction loops with other regions. Your multitudes of
prediction loops run in a massive parallel process that continues nonstop for your
whole life, creating the sights, sounds, smells, tastes, and touches that make up

your experiences and dictate your actions.
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Figure 4-2: Structure of a prediction loop. Predictions become simulations of
sensations and movement. These simulations are compared to actual sensory input
from the world. If they match, the predictions are correct and the simulation
becomes your experience. If they don’t match, your brain must resolve the errors.

Suppose you are playing baseball. Someone throws the ball in your direction, and
you reach out and catch it. Most likely, you’d experience this as two events: seeing
a ball and then catching it. If your brain actually reacted like this, however,
baseball couldn’t exist as a sport. Your brain has about half a second to prepare to
catch a baseball in a typical game. This isn’t enough time to process the visual

input, calculate where the ball will land, make the decision to move, coordinate all



the muscle movements, and send the motor commands to move you into position
for the catch. Prediction makes the game possible. Your brain launches predictions
well before you consciously see the ball, just like it predicts a red apple in the
grocery store, using your past experience. As each prediction propagates through
millions of prediction loops, your brain simulates the sights, sounds, and other
sensations that the predictions represent, as well as the actions you will take to
catch the ball. Your brain then compares the simulations to actual sensory input. If
they match . . . success! The prediction is correct ,and the sensory input proceeds
no further into your brain .Your body is now prepared to catch the ball ,and your
movement is based on your prediction .Finally ,you consciously see the ball ,and
you catch it.16 That’s what happens when the prediction is correct ,like when I
throw a baseball to my husband ,who has some skill at the sport .On the other
hand ,when he tosses the ball back to me ,my brain’s predictions aren’t particularly
good ,since I cannot play baseball to save my life .My predictions become
simulations of the catch I hope to make ,but when they get compared to the
information I actually receive from the world ,they do not match .This is a
prediction error .My brain then adjusts its earlier predictions so that I can (in
theory) catch the ball .The entire prediction loop process repeats ,predicting and
correcting many times as the ball hurtles toward me .All of this activity happens in
milliseconds .In the end ,most likely ,I become aware of the ball sailing past my
outstretched arm .When prediction errors occur ,the brain can resolve them in two
general ways .The first ,which we’ve just seen in my lame attempt to catch a
baseball ,is that the brain can be flexible and change the prediction .In this
situation ,my motor neurons would adjust my body movements ,and my sensory
neurons would simulate different sensations ,leading to further predictions
involving prediction loops .I could dive for the ball ,for example ,when it is in a

different place than I expected it to be .The brain’s second alternative is to be



stubborn and stick with the original prediction .It filters the sensory input so it’s
consistent with the prediction .In this situation ,I could be standing in a baseball
field but daydreaming (predicting and simulating) as the ball sails toward me .Even
though the ball is fully within my visual field, In short ,the brain is not a simple
machine reacting to stimuli in the outside world .It’s structured as billions of
prediction loops creating intrinsic brain activity .Visual predictions ,auditory
predictions ,gustatory (taste) predictions ,somatosensory (touch) predictions,
olfactory (smell) predictions ,and motor predictions travel throughout the brain ,
influencing and constraining each other .These predictions are held in check by
sensory inputs from the outside world ,which your brain may prioritize or ignore .If
this talk of prediction and correction seems unintuitive ,think about it this way :
your brain works like a scientist It’s always making a slew of predictions ,just as a
scientist makes competing hypotheses .Like a scientist ,your brain uses knowledge
(past experience) to estimate how confident you can be that each prediction is true .
Your brain then tests its predictions by comparing them to incoming sensory input
from the world ,much as a scientist compares hypotheses against data in an
experiment .If your brain is predicting well ,then input from the world confirms
your predictions .Usually ,however ,there is some prediction error ,and your brain ,
like a scientist ,has some options .It can be a responsible scientist and change its
predictions to respond to the data .Your brain can also be a biased scientist and
selectively choose data that fits the hypotheses ,ignoring everything else .Your
brain can also be an unscrupulous scientist and ignore the data altogether,
maintaining that its predictions are reality .Or ,in moments of learning or
discovery ,your brain can be a curious scientist and focus on input .And like the
quintessential scientist ,your brain can run armchair experiments to imagine the

world :pure simulation without sensory input or prediction error.
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Figure 4-3; A variety of mental phenomena can be understood as a combination of

prediction and sensory input.

The balance between prediction and prediction error, shown in figure 4-3,
determines how much of your experience is rooted in the outside world versus
inside your head. As you can see, in many cases, the outside world is irrelevant to
your experience. In a sense, your brain is wired for delusion:

through continual prediction, you experience a world of your own creation that is
held in check by the sensory world. Once your predictions are cor- rect enough,
they not only create your perception and action but also ex- plain the meaning of
your sensations. This is your brain’s default mode. And marvelously, your brain
does not just predict the future: it can imagine the future at will. As far as we know,

no other animal brain can do that.



Your brain is always predicting, and its most important mission is predict- ing your
body’s energy needs, so you can stay alive and well. These crucial predictions, and
their associated prediction error, turn out to be a key ingredient for making
emotions. For hundreds of years, scholars believed that emotional “reactions” were
caused by certain brain regions. As you’ll now discover, those brain regions do the
opposite of what everyone expected, helping to make emotion in a way that
overturns centuries of scientific be- lief. And once again, the story begins with
movement — not the large-scale movements of a baseball game, but the inner
motion of your body.

Any movement of your body is accompanied by movement in your body. When
you shift position quickly to catch a baseball, you have to breathe more deeply. To
escape from a poisonous snake, your heart pumps blood faster through dilated
blood vessels to rush glucose to your muscles, which increases your heart rate and
changes your blood pressure. Your brain rep- resents the sensations that result from
this inner motion; this representation, you may remember, is called interoception.
Your inner-body movements, and their interoceptive consequences, oc- cur every
moment of your life. Your brain must keep your heart beating and your blood
pumping and your lungs breathing and your glucose metabo- lizing even when you
are not playing sports or fleeing from a snake, even when you are sleeping or
resting. Interoception is therefore continuous, just as the mechanics of hearing and
vision are always operating, even when you aren’t actively listening or looking at
.anything in particular

From your brain’s point of view, locked inside the skull, your body is just another
part of the world that it must explain. Your pumping heart, your ex- panding lungs,
and your changing temperature and metabolism send sen- sory input to your brain
that is noisy and ambiguous. A single interoceptive cue, such as a dull ache in your

abdomen, could mean a stomachache, hun- ger, tension, an overly tight belt, or a



hundred other causes. Your brain must explain bodily sensations to make them
.meaningful, and its major tool for doing so is prediction

So, your brain models the world from the perspec ive of someone with your body.
Just as your brain predicts the sights, smells, sounds, touches, and tastes from the
world in relation to the movements of your head and limbs, it also predicts the
.sensory consequences of mov ments inside your body

Most of the time, you’re unaware of the miniature maelstrom of move- ment inside
you. (When’s the last time you thought, “Hmm, my liver seems to be producing a
lot of bile today”?( Of course, there are times when you directly feel a headache, a
full stomach, or your heart pounding in your chest. But your nervous system isn’t
built for you to experience these sen- sations with precision, which is fortunate,

.because otherwise they’d over- whelm your attention

Usually, you experience interoception only in general terms: those sim- ple
feelings of pleasure, displeasure, arousal, or calmness that I mentioned earlier.
Sometimes, however, you experience moments of intense interocep- tive
sensations as emotions. That is a key element of the theory of con- structed
emotion. In every waking moment, your brain gives your sensa- tions meaning.
Some of those sensations are interoceptive sensations, and the resulting meaning
can be an instance of emotion.

In order to understand how emotions are made, you’ll need to understand a bit
about some key brain regions. Interoception is actually a whole- brain process, but
several regions work together in a special way that is crit- ical for interoception.
My lab has discovered that these regions form an interoceptive network that is
intrinsic in your brain, analogous to your net- works for vision, hearing, and other

senses. The interoceptive network is- sues predictions about your body, tests the



resulting simulations against sensory input from your body, and updates your
brain’s model of your body in the world.

To simplify our discussion drastically, I’ll describe this network as having two
general parts with distinct roles. One part is a set of brain regions that send
predictions to the body to control its internal environment: speed up the heart, slow
down breathing, release more cortisol,

metabolize more glucose, and so on. We’ll call them your body-budgeting regions.
The second part is a region that represents sensations inside your body, called your

primary interoceptive cortex.
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Figure 4-4: The cortical regions of the interoceptive network. Body-budgeting
regions are dark gray, and primary interoceptive cortex is given its technical name,

the posterior insula. Subcortical regions of this network are not shown. The



interoceptive network encompasses two networks commonly known as the salience
network and the default mode network. Visual cortex is shown for reference.

The two parts of your interoceptive network participate in a prediction loop. Each
time your body-budgeting regions predict a motor change, like speeding up the
heart, they also predict the sensory consequences of that change, like a pounding
feeling in your chest. These sensory predictions are called interoceptive
predictions, and they flow to your primary interoceptive cortex, where they are
simulated in the usual way. Primary interoceptive cortex also receives sensory
inputs from the heart, lungs, kidneys, skin, muscles, blood vessels, and other
organs and tissue as they perform their usual duties. The neurons in your primary
interoceptive cortex compare the simulation to the incoming sensory input,
computing any relevant prediction error, completing the loop, and ultimately
creating interoceptive sensations.

Y our body-budgeting regions play a vital role in keeping you alive. Each time your
brain moves any part of your body, inside or out, it spends some of its energy
resources: the stuff it uses to run your organs, your metabolism, and your immune
system. You replenish your body’s resources by eat- ing, drinking, and sleeping,
and you reduce your body’s spending by relax- ing with loved ones, even having
sex. To manage all of this spending and replenishing, your brain must constantly
predict your body’s energy needs, like a budget for your body. Just as a company
has a finance department that tracks deposits and withdrawals and moves money
between accounts, so its overall budget stays in balance, your brain has circuitry
that is largely responsible for your body budget. That circuitry is within your
interoceptive network. Your body-budgeting regions make predictions to estimate
the re- sources to keep you alive and flourishing, using past experience as a guide.
Why is this relevant to emotion? Because every brain region that’s claimed to be a

home of emotion in humans is a body-budgeting region within the interoceptive



network. These regions, however, don’t react in emotion. They don’t react at all.
They predict, intrinsically, to regulate your body budget. They issue predictions for
sights, sounds, thoughts, memories, imagination, and, yes, emotions. The idea of
an emotional brain region is an illusion caused by the outdated belief in a reactive
brain. Neuroscientists understand this today, but the message hasn’t trickled down
to many psychologists, psychiatrists, sociologists, economists, and others who
study emotion.

Whenever your brain predicts a movement, whether it’s getting out of bed in the
morning or taking a sip of coffee, your body-budgeting regions adjust your budget.
When your brain predicts that your body will need a quick burst of energy, these
regions instruct the adrenal gland in your kidneys to release the hormone cortisol.
People call cortisol a “stress hormone,” but this is a mistake. Cortisol is released
whenever you need a surge of energy, which happens to include the times when
you are stressed. Its main purpose is to flood the bloodstream with glucose to
provide immediate energy to cells, allowing, for example, muscle cells to stretch
and contract so you can run. Your body-budgeting regions also make you breathe
more deeply to get more oxygen into your bloodstream and dilate your arteries to
get that oxygen to your muscles more quickly so your body can move. All of this
internal motion is accompanied by interoceptive sensations, though you are not
wired to experience them precisely. So, your interoceptive net- work controls your
body, budgets your energy resources, and represents your internal sensations, all at
the same time.

Withdrawals from your body’s budget don’t require actual physical movement.
Suppose you see your boss, teacher, or baseball coach walking toward you. You
believe that she judges everything you say and do. Even though no physical
movement seems called for, your brain predicts that your body needs energy and

makes a budget withdrawal, releasing cortisol and flooding glucose into your



bloodstream. You also have a surge in interoceptive sensations. Stop and think
about this for a minute. Someone merely walks toward you while you are standing
still, and your brain pre- dicts that you need fuel! In this manner, any event that
significantly impacts your body budget becomes personally meaningful to you.

Not long ago, my lab was evaluating a portable device for monitoring the heart.
Whenever the wearer’s heart rate sped up 15 percent above normal, the device
would beep. One of my graduate students, Erika Siegel, was wearing the device as
she worked quietly at her desk, and it remained silent for some time. At one point,
I walked into the room. When Erika turned and saw me (her Ph.D. advisor), the
device beeped loudly, to her embarrassed surprise and to the amusement of
everyone else around us. Later in the day, I spent time wearing the device, and
during a meeting with Erika, it beeped several times as I received emails from a
granting agency. (So Erika had the last laugh that day.)

My lab has experimentally demonstrated the brain’s budgeting efforts hundreds of
times (as have other labs), observing as people’s body-budget- ing circuitry shifts
resources around, and sometimes as their body budgets fluctuate in and out of
balance. We ask volunteers to sit completely motionless in front of a computer
screen and view pictures of animals, flowers, babies, food, money, guns, surfers,
skydivers, car crashes, and other objects and scenes. These pictures impact their
body budget; heart rates go up, blood pressures change, blood vessels dilate. These
budgetary changes, which prepare the body to fight or flee, occur even though the
volunteers are not moving and have no conscious plan to move. When our
volunteers view these pictures during an fMRI experiment, we observe their body-
budget- ing regions controlling these inner-body movements. And even though our
subjects are lying down, completely motionless, they simulate motor movements
like running and surfing, as well as the sensations from moving muscles, joints,

and tendons. The pictures also change our volunteers’ feelings as interoceptive



changes in their bodies are being simulated and corrected. Based on these and
hundreds of other studies, we now have good evidence that your brain predicts
your body’s responses by drawing on prior experiences with similar situations and
objects, even when you’re not physically active. And the consequence is
interoceptive sensation.

To perturb your budget, you don’t even require another person or object to be
present. You can just imagine your boss, teacher, coach, or anything else relevant
to you. Every simulation, whether it becomes an emotion or not, impacts your
body budget. As it turns out, people spend at least half their waking hours
simulating rather than paying attention to the world around them, and this pure
simulation strongly drives their feelings.

When it comes to managing your body budget, your brain does not have to go it
alone. Other people regulate your body budget too. When you interact with your
friends, parents, children, lovers, teammates, therapist, or other close companions,
you and they synchronize breathing, heart beats, and other physical signals, leading
to tangible benefits. Holding hands with loved ones, or even keeping their photo on
your desk at work, reduces activation in your body-budgeting regions and makes
you less bothered by pain. If you’re standing at the bottom of a hill with friends, it
will appear less steep and easier to climb than if you are alone. If you grow up in
poverty, a situation that leads to chronic body-budget imbalance and an overactive
immune system, these body-budgeting problems are reduced if you have a
supportive person in your life. In contrast, when you lose a close, loving
relationship and feel physically ill about it, part of the reason is that your loved one
is no longer helping to regulate your budget. You feel like you’ve lost a part of
yourself because, in a sense, you have.

Every person you encounter, every prediction you make, every idea you imagine,

and every sight, sound, taste, touch, and smell that you fail to anticipate all have



budgetary consequences and corresponding interoceptive predictions. Your brain
must contend with this continuous, ever-changing flow of interoceptive sensations

from the predictions that keep you alive.

Sometimes you’re aware of them, and other times you’re not, but they are always
part of your brain’s model of the world. They are, as I’ve said, the sci- entific basis
for simple feelings of pleasure, displeasure, arousal, and calm- ness that you
experience every day. For some, the flow is like the trickle of a tranquil brook. For
others, it’s like a raging river. Sometimes the sensations are transformed into
emotions, but as you will now learn, even when they’re only in the background,

they influence what you do, what you think, and what you perceive.

When you wake up in the morning, do you feel refreshed or crabby? In the middle
of the day, do you feel dragged out or full of energy? Consider how you feel right
now. Calm? Interested? Energetic? Bored? Tired? Cranky? These are the simple
feelings we discussed at the beginning of the chapter. Scientists call them affect.

Affect is the general sense of feeling that you experience throughout each day. It is
not emotion but a much simpler feeling with two features. The first is how pleasant
or unpleasant you feel, which scientists call valence. The pleasantness of the sun
on your skin, the deliciousness of your favorite food, and the discomfort of a
stomachache or a pinch are all examples of affective valence. The second feature
of affect is how calm or agitated you feel, which is called arousal. The energized
feeling of anticipating good news, the jittery feeling after drinking too much coffee,
the fatigue after a long run, and the weariness from lack of sleep are examples of
high and low arousal. Anytime you have an intuition that an investment is risky or
profitable, or a gut feel- ing that someone is trustworthy or an asshole, that’s also

affect. Even a com- pletely neutral feeling is affect.



Philosophers from the West and the East describe valence and arousal as basic
features of human experience. Scientists largely agree that affect is present from
birth and that babies can feel and perceive pleasure and dis- pleasure, even as they
disagree whether newborns emerge into the world with fully formed emotions.

Affect, you may recall, depends on interoception. That means affect is a constant
current throughout your life, even when you are completely still or asleep. It does

not turn on and off in response to events you experience as emotional.

In this sense, affect is a fundamental aspect of consciousness, like brightness and
loudness. When your brain represents wavelengths of light reflected from objects,
you experience brightness and darkness. When your brain represents air pressure
changes, you experience loudness and softness. And when your brain represents
interoceptive changes, you expe- rience pleasantness and unpleasantness, and
agitation and calmness. Affect, brightness, and loudness all accompany you from
birth until death.

Let’s be clear on one thing: interoception is not a mechanism dedicated to
manufacturing affect. Interoception is a fundamental feature of the hu- man
nervous system, and why you experience these sensations as affect is one of the
great mysteries of science. Interoception did not evolve for you to have feelings
but to regulate your body budget. It helps your brain track your temperature, how
much glucose you are using, whether you have any tissue damage, whether your
heart is pounding, whether your muscles are stretching, and other bodily conditions,
all at the same time. Your affective feelings of pleasure and displeasure, and
calmness and agitation, are simple summaries of your budgetary state. Are you

flush? Are you overdrawn? Do you need a deposit, and if so, how desperately?



When your budget is unbalanced, your affect doesn’t instruct you how to act in any
specific way, but it prompts your brain to search for explana- tions. Your brain
constantly uses past experience to predict which objects and events will impact
your body budget, changing your affect. These ob- jects and events are collectively
your affective niche. Intuitively, your affec- tive niche includes everything that has
any relevance to your body budget in the present moment. Right now, this book is
within your affective niche, as are the letters of the alphabet, the ideas you’re
reading about, any memo- ries that my words bring to mind, the air temperature
around you, and any objects, people, and events from your past that impacted your
body budget in a similar situation. Anything outside your affective niche is just
noise: your brain issues no predictions about it, and you do not notice it. The feel
of your clothing against your skin is usually not in your affective niche (though it
is now, since I just mentioned it), unless it happens to be relevant, say, to your
physical comfort.

The psychologist James A. Russell developed a way of tracking affect, and it’s
become popular among clinicians, teachers, and scientists. He showed that you can
describe your affect in the moment as a single point on a two- dimensional space
called a circumplex, a circular structure with two dimensions, as in figure 4-5.
Russell’s two dimensions represent valence and arousal, with distance from the

origin representing intensity.



Unpleasant Valence,
High Arousal
Upset, Distressed

Unpleasant Valence,

Pleasant Valence,
High Arousal
Elated, Thrilled

Pleasant Valence,

Mid Arousal <
Miserable, Displeased

Unpleasant Valence,
Low Arousal
Lethargic, Depressed

» Mid Arousal
Gratified, Pleased

Pleasant Valence,
Low Arousal
Serene, Calm

Your affect is always some combination of valence and arousal, repre- sented by
one point on the affective circumplex. When you sit quietly, your affect is at a
central point of “neutral valence, neutral arousal” on the circum- plex. If you’re
having fun at a lively party, your affect might be in the “pleas- ant, high arousal”
quadrant. If the party turns boring, your affect might be “unpleasant, low arousal.”
Younger American adults tend to prefer the upper right quadrant: pleasant, high
arousal. Middle-aged and older Americans tend to prefer the lower right quadrant
(pleasant, low arousal), as do people from Eastern cultures like China and Japan.
Hollywood is a $500 billion in- dustry because people are willing to pay to see
movies so that, for a few hours, they can travel within this affective map. You
don’t even have to open your eyes to have an affective adventure. When you
daydream and have a large change in interoception, your brain will swirl with

affect.



Affect has far-reaching consequences beyond simple feeling. Imagine you are a
judge presiding over a prisoner’s parole case. You are listening to the inmate’s
story, hearing about his behavior in prison, and you have a bad feeling. If you
agree to parole, he could hurt someone else. Your hunch is that you should keep
him locked up. So you deny parole. Your bad feel- ing, which is unpleasant affect,
seems like evidence that your judgment was correct. But could your affect have
misled you? This exact situation was the subject of a 2011 study of judges.
Scientists in Israel found that judges were significantly more likely to deny parole
to a prisoner if the hearing was just before lunchtime. The judges experienced their
interoceptive sensations not as hunger but as evidence for their parole decision.
Immediately after lunch, the judges began granting paroles with their customary
frequency.

When you experience affect without knowing the cause, you are more

likely to treat affect as information about the world, rather than your ex- perience
of the world. The psychologist Gerald L. Clore has spent decades performing
clever experiments to better understand how people make de- cisions every day
based on gut feelings. This phenomenon is called affective realism, because we
experience supposed facts about the world that are created in part by our feelings.
For example, people report more happiness and life satisfaction on sunny days, but
only when they are not explicitly asked about the weather. When you apply for a
job or college or medical school, make sure you interview on a sunny day, because
interviewers tend to rate applicants more negatively when it is rainy. And the next
time a good friend snaps at you, remember affective realism. Maybe your friend is
irri- tated with you, but perhaps she didn’t sleep well last night, or maybe it’s just
lunchtime. The change in her body budget, which she’s experiencing as af- fect,

might not have anything to do with you.



Affect leads us to believe that objects and people in the world are in- herently
negative or positive. Photographs of kittens are deemed pleasant. Photographs of
rotting human corpses are deemed unpleasant. But these images do not have
affective properties inside them. The phrase “an un- pleasant image” is really
shorthand for “an image that impacts my body budget, producing sensations that I
experience as unpleasant.” In these mo- ments of affective realism, we experience
affect as a property of an object or event in the outside world, rather than as our
own experience. “I feel bad, therefore you must have done something bad. You are
a bad person.” In my lab, when we manipulate people’s affect without their
knowing, it influences whether they experience a stranger as trustworthy,
competent, attractive, or likable, and they even see the person’s face differently.45
People employ affect as information, creating affective realism, through- out daily
life. Food is “delicious” or “bland.” Paintings are “beautiful” or “ugly.” People are
“nice” or “mean.” Women in certain cultures must wear scarves and wigs so as not
to “tempt men” by showing a bit of hair. Some- times affective realism is helpful,
but it also shapes some of humanity’s most troubling problems. Enemies are “evil.”
Women who are raped are perceived as “asking for it.” Victims of domestic
violence are said to “bring it on them- selves.”

The thing is, a bad feeling doesn’t always mean something is wrong. It just means
you’re taxing your body budget. When people exercise to the point of labored
breathing, for example, they feel tired and crappy well be- fore they run out of
energy. When people solve math problems and perform difficult feats of memory,
they can feel hopeless and miserable, even when they are performing well. Any
graduate student of mine who never feels dis- tress is clearly doing something
wrong.

Affective realism can also lead to tragic consequences. In July 2007, an American

gunner aboard an Apache helicopter in Iraq mistakenly killed a group of eleven



unarmed people, including several Reuters photojournal- ists. The soldier had
misjudged a journalist’s camera to be a gun. One ex- planation for this incident is
that affective realism caused the soldier, in the heat of the moment, to imbue a
neutral object (a camera) with unpleasant valence. Every day, soldiers must make
quick decisions about other people, whether they are embedded in a unit during
wartime, on a peacekeeping mission, negotiating in a cross-cultural setting, or
collaborating with unit members on a stateside base. These quick judgments are
extremely difficult to negotiate, especially in such high-stakes, high-arousal
settings where er- rors are often made at the expense of someone’s life.

A little closer to home, affective realism may also play a role in police shootings of
unarmed civilians. The U.S. Department of Justice analyzed shootings by
Philadelphia police officers between 2007 and 2013 and found that 15 percent of
the victims were unarmed. In half of these cases, an offi- cer reportedly
misidentified “a nonthreatening object (e.g., a cell phone) or movement (e.g.,
tugging at the waistband)” as a weapon. Many factors may contribute to these
tragedies, ranging from carelessness to racial bias, but it is also possible that some
of the shooters actually perceive a weapon when none is present due to affective
realism in a high-pressure and dangerous context.* The human brain is wired for
this sort of delusion, in part because moment-to-moment interoception infuses us

with affect, which we then use as evidence about the world.

People like to say that seeing is believing, but affective realism demonstrates that
believing is seeing. The world often takes a backseat to your pre- dictions. (It’s still
in the car, so to speak, but is mostly a passenger.) And as you’re about to learn

right now, this arrangement is not limited to vision.



Suppose you’re walking alone in the forest, and you hear a rustle in the leaves and
see a vague movement on the ground. As always, your body-budgeting regions
initiate predictions—say, that there’s a snake nearby. These predictions prepare
you to see and hear a snake. At the same time, these regions predict that your heart
rate should increase and your blood vessels should dilate, for instance, in
preparation to run. A pounding heart and surging blood would cause interoceptive
sensations, so your brain must predict those sensations as well. As a result, your
brain simulates the snake, the bodily changes, and the bodily sensations. These
predictions translate into feeling; in this case, you’ll begin to feel agitated.

What happens next? Maybe a snake slithers out from the brush. In this case, the
sensory input matches your predictions and you run. Or perhaps no snake is
present — the leaves were just rustled by the wind — but you see a snake anyway.
That’s affective realism. Now consider the third possibility: there is no snake, and
you don’t see a snake. In this case, your visual predictions of a snake are corrected
quickly; however, your interoceptive predictions are not. Your body-budgeting
regions keep predicting adjustments to your budget long after the predicted need is
over. You therefore may take a long time to calm down, even if you know there is
nothing wrong. Re- member when I compared your brain to a scientist who makes
and tests hypotheses? Your body-budgeting regions are like a mostly deaf scientist:
they make predictions but have a hard time listening to the incoming evidence.
Some of the time, your body-budgeting regions are sluggish to correct their
predictions. Think about the last time you ate too much and felt bloated. You might
be able to blame your body-budgeting regions. One of their jobs is to predict your
level of circulating glucose, which determines how much food you need, but they
don’t receive the message “I’m full” from your body in a timely manner, so you
keep eating. If you’ve ever heard the advice, “Wait 20 minutes before you take a

second helping, to see if you’re really still hungry,” now you know why it works.



Whenever you make a big deposit or withdrawal from your body budget—eating,
exercising, injuring yourself — you might have to wait for your brain to catch up.
Marathon runners learn this; they feel fatigue early in the race when their body
budget is still solvent, so they keep running until the unpleasant feeling goes away.
They ignore the affective realism that insists they’re out of energy.

Take a moment and consider what this means for your day-to-day life. You’ve just
learned that the sensations you feel from your body don’t always reflect the actual
state of your body. That’s because familiar sensations like your heart beating in
your chest, your lungs filling with air, and, most of all, the general pleasant,
unpleasant, aroused, and quiescent sensations of affect are not really coming from
inside your body. They are driven by simulations in your interoceptive network.53
In short, you feel what your brain believes. Affect primarily comes from prediction.
You’ve already learned that you see what your brain believes — that’s af- fective
realism. Now you know the same is true for most feelings you’ve ex- perienced in
your life. Even the feeling of the pulse in your wrist is a simula- tion, constructed
in sensory regions of your brain and corrected by sensory input (your actual pulse).
Everything you feel is based on prediction from your knowledge and past
experience. You are truly an architect of your ex- perience. Believing is feeling.
These ideas are not just speculation. Scientists with the right equipment can change
people’s affect by directly manipulating body-budgeting re- gions that issue
predictions. Helen S. Mayberg, a pioneering neurologist, has developed a deep
brain stimulation therapy for people suffering from treatment-resistant depression.
These people don’t just experience the an- guish of a major depressive episode —
they are in agony, trapped in a pit of self-loathing and unending torment. Some of
them can barely move. Dur- ing surgery, Mayberg works with a team of
neurosurgeons who drill small holes in the skull and sink electrodes into a key

predictive area in the pa- tient’s interoceptive network. When the neurosurgeons



turn on the elec- trodes, Mayberg’s patients report immediate relief from their
agony. As the electrical current is turned off and on, the patients’ crippling wave of
dread approaches and recedes in synchrony with the stimulation. Mayberg’s re-
markable work might represent the first time in scientific history that direct
stimulation of the human brain has consistently changed people’s affective feelings,
potentially leading to new treatments for mental illness.54

While predictive brain circuitry is important for affect, it likely is not necessary.
Consider the case of Roger, a fifty-six-year-old patient whose rel- evant circuitry
was destroyed by a rare illness. He has an above-normal IQ and a college
education but also plenty of mental difficulties, such as severe amnesia and
difficulty with smell and taste. Nevertheless, Roger expe- riences affect. Most
likely, his affect is driven by actual sensory inputs from his body; other brain
regions could be supplying the predictions, an exam- ple of degeneracy (different
sets of neurons producing the same outcome). The opposite situation can also
occur. Patients with spinal cord damage or Pure Autonomic Failure, a degenerative
disease of the autonomic nervous system, have interoceptive predictions but don’t
receive sensory inputs from their organs and tissue. These patients likely
experience affect based pri- marily on uncorrected predictions.

Your interoceptive network doesn’t just help determine how you feel. Its body-
budgeting regions are some of the most powerful and well-connected predictors in
your entire brain. These regions are loud and bossy, like a mostly deaf scientist
with a big megaphone. They launch predictions for vi- sion, hearing, and your
other senses; your primary sensory regions, which don’t issue predictions of their
own, are wired to listen.

Let me show you what this means.Y ou might think that in everyday life, the things

you see and hear influence what you feel, but it’s mostly the other way around: that



what you feel alters your sight and hearing. Interoception in the moment is more
influential to perception, and how you act, than the outside world is.

You might believe that you are a rational creature, weighing the pros and cons
before deciding how to act, but the structure of your cortex makes this an
implausible fiction. Your brain is wired to listen to your body budget. Affect is in
the driver’s seat and rationality is a passenger. It doesn’t matter whether you’re
choosing between two snacks, two job offers, two in- vestments, or two heart
surgeons—your everyday decisions are driven by a loudmouthed, mostly deaf
scientist who views the world through affect- colored glasses.

Antonio Damasio, in his bestseller Descartes’ Error, observes that a mind requires
passion (what we would call affect) for wisdom. He documents that people with
damage to their interoceptive network, particularly in one key body-budgeting
region, have impaired decision-making. Robbed of the capacity to generate
interoceptive predictions, Damasio’s patients were rudderless. Our new knowledge
of brain anatomy now compels us to go one step further. Affect is not just
necessary for wisdom,; it’s also irrevocably woven into the fabric of every decision.
The shouting power of body-budgeting circuitry has serious implications for the
financial world. It helped to precipitate the greatest economic disasters of our time,
most recently the global financial meltdown of 2008 that cast countless families
into economic ruin.

The science of economics used to employ a concept called the rational economic
person (homo economicus), who controls his or her emotions to make reasoned
economic judgments. This concept was a foundation of Western economic theory,
and though it has fallen out of favor among academic economists, it has continued
to guide economic practice. However, if body-budgeting regions drive predictions
to every other brain network, then the model of the rational economic person is

based on a biological fallacy. You cannot be a rational actor if your brain runs on



interoceptively in- fused predictions. An economic model at the foundation of the
U.S. economy—some might say the global economy—is rooted in a neural fairy
tale.

Every economic crisis in the last thirty years has been related, at least in some part,
to the rational economic person model. According to journalist Jeff Madrick,
author of Seven Bad Ideas: How Mainstream Economists Have Damaged America
and the World, several of economists’ most fundamental ideas caused a series of
financial crises leading up to the Great Re- cession. A common theme running

through these ideas is that unregulated free-market economies work well.



Figure 4-6: Deep brain stimulation

These economies, decisions regarding investments, production, and distribution are
based on supply and demand with no government regulation or oversight.
Mathematical models indicate that under certain conditions, unregulated free-
market economies do work well. But one of those “certain conditions” is that
people are rational deci- sion makers. I have lost count of the number of
experiments published over the past fifty years showing that people are not rational
actors. You can- not overcome emotion through rational thinking, because the state
of your body budget is the basis for every thought and perception you have, so

interoception and affect are built into every moment. Even when you experience



yourself as rational, your body budget and its links to affect are there, lurking
beneath the surface.

If the idea of the rational human mind is so toxic to the economy, and it’s not
backed up by neuroscience, why does it persist? Because we humans have long
believed that rationality makes us special in the animal kingdom. This origin myth
reflects one of the most cherished narratives in Western thought, that the human
mind is a battlefield where cognition and emotion struggle for control of behavior.
Even the adjective we use to describe our- selves as insensitive or stupid in the heat

of the moment—*thoughtless” — connotes a lack of cognitive control.

Neocortex

(Cognition)

Limbic System
(Emotion)

Reptilian Brain
(Survival)

Figure 4-7: The “triune brain” idea, with so-called cognitive circuitry layered on
top of so-called emotion circuitry. This illusory arrangement depicts how thinking
supposedly regulates feeling.

The bottom line is this: the human brain is anatomically structured so that no
decision or action can be free of interoception and affect, no matter what fiction
people tell themselves about how rational they are. Your bodily feeling right now

will project forward to influence what you will feel and do in the future. It is an



elegantly orchestrated, self-fulfilling prophecy, embodied within the architecture of

your brain.

Your brain, with its billions of neurons, has much more going on than I’ve
sketched out in this chapter. Most neuroscientists agree that we are decades away
from knowing the intricacies of how a brain works, let alone how it creates
consciousness. Still, we can be fairly sure of some things.

Right now, as your brain makes meaning from these words, it is predicting changes
in your body budget. Every thought, memory, perception, or emotion that you
construct includes something about the state of your body: a little piece of
interoception. A visual prediction, for example, doesn’t just answer the question,
“What did I see last time I was in this situation?” It answers, “What did I see last
time I was in this situation when my body was in this state?”” Any change in affect
you feel while reading these words—more or less pleasant, or more or less calm—
is a result of those interoceptive predictions. Affect is your brain’s best guess about
the state of your body budget.

Interoception is also one of the most important ingredients in what you experience
as reality. If you didn’t have interoception, the physical world would be
meaningless noise to you. Consider this: Your interceptive predictions, which
produce your feelings of affect, determine what you care about in the moment —
your affective niche. From the perspective of your brain, anything in your affective
niche could potentially influence your body bud- get, and nothing else in the
universe matters. That means, in effect, that you construct the environment in
which you live. You might think about your environment as existing in the outside
world, separate from yourself, but that’s a myth. You (and other creatures) do not

simply find yourself in an environment and either adapt or die. You construct your



environment — your reality—by virtue of what sensory input from the physical
environment your brain selects; it admits some as information and ignores some as
noise. And this selection is intimately linked to interoception. Your brain expands
its predictive repertoire to include anything that might impact your body bud- get,
in order to meet your body’s metabolic demands. This is why affect is a property
of consciousness.

Interoception, as a fundamental part of the predictive process, is a key ingredient of
emotion. However, interoception alone cannot explain emotion. An emotion
category like anger or sadness is far more complex than a simple feeling of
unpleasantness and arousal.

When Connecticut Governor Dannel Malloy’s voice wavered during his speech
after the Sandy Hook Elementary School massacre, he didn’t cry, he didn’t pout,
and at one point he actually smiled. And yet, somehow, viewers inferred that he
was experiencing intense sadness. Sensation and simple feeling are not sufficient
to explain how an audience of thousands perceived the depth of Malloy’s anguish.
Affect alone also doesn’t explain how we construct our own experiences of
sadness, nor how one instance of sadness differs from another. Nor does affect tell
you what sensations mean or what to do about them. That’s why people eat when
they are tired or find a defendant guilty when they are hungry. You must make the
affect meaningful so your brain can execute a more specific action. One way to
make meaning is to construct an instance of emotion.

So, how do interoceptive sensations become emotions? And why do we experience
these sensations (really predictions) in such diverse ways: as physical symptoms,
as perceptions of the world, as simple affective feeling, and sometimes as emotion?

That is the next mystery we’ll address.



Concepts, Goals, and Words

When you look at a rainbow, you see discrete stripes of color, roughly like the
drawing on the left side of figure 5-1. But in nature, a rainbow has no stripes — it’s
a continuous spectrum of light, with wavelengths that range from approximately
400 to 750 nanometers. This spectrum has no borders or bands of any kind.

Why do you and I see stripes? Because we have mental concepts for col- ors like
“Red,” “Orange,” and “Yellow.” Your brain automatically uses these concepts to
group together the wavelengths in certain ranges of the spectrum, categorizing
them as the same color. Your brain downplays the variations within each color
category and magnifies the differences between the categories, causing you to

perceive bands of color.



Figure 5-1: Rainbows, drawn with stripes (left)
and continuous as in nature (right)

Human speech also is continuous—a stream of sound—yet when you listen to your
native language, you hear discrete words. How does that hap- pen? Once again,
you use concepts to categorize the continuous input. Be- ginning in infancy, you
learn regularities in the stream of speech that reveal the boundaries between
phonemes, the smallest bits of sound that you can distinguish in a language (for
example, the sound of “D” or “P” in English). These regularities become concepts
that your brain later uses to categorize the stream of sound into syllables and words.
This remarkable process is filled with challenges because the audio stream is
ambiguous and highly variable. Consonant sounds vary with context: the sound of
“D” is acoustically different in the words “Dad” and “Death,” yet somehow we
hear both as a “D.” Vowel sounds vary with the age, sex, and size of the speaker,
as well as by context within the same speaker. An incredible 50 percent of the
words we hear cannot be understood out of context (when presented in isolation).

But using your concepts, your brain learns to categorize, constructing phonemes in



tens of milliseconds within all this variable, noisy information, ultimately
permitting you to communicate with others.

Everything you perceive around you is represented by concepts in your brain. Take
a look at any object near you. Then, look slightly to the left of the object. You just
accomplished something remarkable without even knowing it. Your head and eye
movements seemed inconsequential but caused a gigantic change in the visual
input reaching your brain. If you think of your field of vision as a big TV screen,
then your slight eye movement just changed millions of pixels on that screen. And
yet, you did not experience blurry streaks across your visual field. That’s because
you don’t see the world in terms of pixels: you see objects, and they changed very
little as you moved your eyes. You perceive low-level regularities like lines, con-
tours, streaks, and blurs, as well as higher-level regularities like complex objects
and scenes. Your brain learned these regularities as concepts long ago, and it uses
those concepts now to categorize your continually changing visual input.4

Without concepts, you’d experience a world of ever-fluctuating noise. Everything
you ever encountered would be unlike everything else. You’d be experientially
blind, like when you first saw the blobby picture in chapter 2, but permanently so.
You’d be incapable of learning.

All sensory information is a massive, constantly changing puzzle for your brain to
solve.

The objects you see, the sounds you hear, the odors you smell, the touches you feel,
the flavors you taste, and the interoceptive sensations you experience as aches and
pains and affect, they all involve continuous sensory signals that are highly
variable and ambiguous as they reach your brain. Your brain’s job is to predict
them before they arrive, fill in missing details, and find regularities where possible,
so that you experience a world of objects, people, music, and events, not the

“blooming, buzzing confusion” that is really out there.



To achieve this magnificent feat, your brain employs concepts to make the sensory
signals meaningful, creating an explanation for where they came from, what they
refer to in the world, and how to act on them. Your perceptions are so vivid and
immediate that they compel you to believe that you experience the world as it is,
when you actually experience a world of your own construction. Much of what you
experience as the outside world begins inside your head. When you categorize
using concepts, you go beyond the information available, just as you did when you
perceived a bee within blobs.

In this chapter, I explain that each time you experience emotion or perceive it in
others, you are again categorizing with concepts, making mean- ing of sensations
from interoception and the five senses. This is a key theme of the theory of
constructed emotion.

My point is not to say, “You construct instances of emotion by categorization: isn’t
that unique?” Rather, it’s to show that categorization constructs every perception,
thought, memory, and other mental event that you experience, so of course you
construct instances of emotion in the same manner. This is not effortful, conscious
categorization, as when an entomologist pores over some new specimen of weevil,
deciding whether it’s a member of the anthribidae or nemonychidae family. I'm
speaking of the rapid, automatic categorization performed constantly by your brain,
in every waking moment, in milliseconds, to predict and explain the sensory input
that you encounter. Categorization is business as usual for your brain, and it
explains how emotions are made without needing fingerprints.

We’ll be informal for now about the inner workings (i.e., the neuroscience) of
categorization and just deal with some of the more basic questions. What are
concepts? How are they formed? What sort of concepts are emotion concepts? And
in particular, what superpower must a human mind possess to create meaning from

scratch? Many of these questions are still active areas of research. When solid



evidence exists, I present it. When there is less evidence, I make educated guesses.
The answers not only explain how emotions are made but reveal a glimpse at the
core of what it means to be human.

Philosophers and scientists define a category as a collection of objects, events, or
actions that are grouped together as equivalent for some purpose. They define a
concept as a mental representation of a category. Traditionally, categories are
supposed to exist in the world, while concepts exist in your head. For example, you
have a concept of the color “Red.” When you apply this concept to wavelengths of
light to perceive a red rose in a park, that red color is an instance of the category
“Red.”* Your brain downplays the differences between the members of a category,
such as the diverse shades of red roses in a botanical garden, to consider those
members equivalent as “red.” Your brain also magnifies differences between
members and nonmembers (say, red versus pink roses) so that you perceive firm
boundaries between them.

Imagine walking down the street in your city or town with a brain full of concepts.
You see many objects all at once: flowers, trees, cars, houses, dogs, birds, bees.
You see people walking, moving their bodies and faces. You hear sounds and
smell diverse scents. Your brain puts this information together to perceive events
like children playing in a park, a person gardening, an old couple holding hands on
a bench. You create your experience of these objects, actions, and events by
categorizing using concepts.

Your ever-predict- ing brain swiftly anticipates sensory input, asking “Which of
my concepts is this like?” For example, if you view a car head-on and then from
the side, and you have a concept for that car, you can know it’s the same one even
though the visual information hitting your retina from these two angles is entirely

different.



When your brain instantly categorizes sensory input as (say) a car, it’s utilizing a
concept of “Car.” The deceptively simple phrase “concept of Car” stands for
something more complex than you might expect. So, what exactly is a concept?
That depends on which scientists you ask, which is business as usual in science.
We must expect a certain amount of controversy around a topic as fundamental as
“how knowledge is organized and rep- resented in the human mind.” And the

answer is crucial to understanding how emotions are made.

Also in this view, every instance is an equivalently good representative of the
category. Any bee is representative, so it goes, because all bees have something in
common, either the way they look or what they do, or an underlying fingerprint
that makes them bees. Any variation from bee to bee is considered irrelevant to the
fact that they are bees. You might notice a parallel here to the classical view of
emotion, in which every instance of the category “Fear” is similar, and instances of
“Fear” are distinct from instances of “Anger.”

Classical concepts dominated philosophy, biology, and psychology from antiquity
until the 1970s. In real life, the instances of a category vary tremendously from one
another. There exist cars with no doors, such as a golf cart, or with six wheels like
the Covini C6W. And some instances of a category really are more representative
than others: nobody would call an ostrich a representative bird. In the 1970s, the
classical view of concepts finally collapsed. Well, except in the science of emotion.
From the ashes of classical concepts, a new view arose. It said that a concept is
represented in the brain as the best example of its category, known as the prototype.
For example, the prototypical bird has feathers and wings and can fly. Not all
instances of “Bird” have these features, such as ostriches and emus, but they are
still birds. Variation from the prototype is perfectly fine, but not too much variation:

a bee is still not a bird, even though it has wings and can fly. In this view, as you



learn about a category, your brain supposedly represents the concept as a single
prototype. It might be the most frequent example of the category, or the most
typical example, meaning the instance that is the closest match or has a majority of
the category’s features.

Where emotion is concerned, people seem to have an easy time describing
prototypical features of a given emotion category. Ask an American to describe
prototypical sadness and he’ll say it features a frowning or pout- ing face, a
slumped posture, crying, moping around, a monotonous tone of voice, and that it
begins with a loss of some sort and ends with an overall feeling of fatigue or
powerlessness. Not every instance of sadness has every feature, but the description
should be typical of sadness.

So, prototypes might seem to be a good model for emotion concepts, if not for one
paradoxical detail. When we measure actual instances of sad- ness using scientific
tools, this frowning/pouting prototype of loss is not the most frequently or typically
observed pattern. Everybody seems to know the prototype, but it’s rarely found in
real life. Instead, as you learned throughout chapter 1, we find great variability in
sadness and every other emotion category.

If there are no emotion prototypes stored in the brain, how do people list their
features so easily? Most likely, your brain constructs prototypes as you need them,
on the spot. You have experienced a diverse population of instances of the concept
“Sadness,” which reside in bits and pieces in your head, and in the blink of an eye,
your brain constructs a summary of sad- ness that best fits the situation. (An
example of population thinking in the brain.)

Scientists have shown that people can construct similar prototypes in the lab. Print
a random pattern of dots on a sheet of paper, then create a dozen variations of that
pattern, and show people only the dozen variations. People can produce the

original prototype pattern even though they’ve never seen it, simply by finding



similarities in the variations. This means a prototype need not be found in nature,
yet the brain can construct one when needed. Emotion prototypes, if that’s what
they indeed are, could be constructed in the same manner.

Thus, concepts aren’t fixed definitions in your brain, and they’re not prototypes of
the most typical or frequent instances. Instead, your brain has many instances—of
cars, of dot patterns, of sadness, or anything else— and it imposes similarities
between them, in the moment, according to your goal in a given situation. For
example, your usual goal for a vehicle is to use it for transportation, so if an object
meets that goal for you, then it’s a vehicle, whether it’s a car, a helicopter, or a
sheet of plywood with four wheels nailed on. This explanation of concepts comes
from Lawrence W. Barsalou, one of the world’s leading cognitive scientists

studying concepts and categories.

Figure 5-2: Inferring a “prototype” pattern (step 5) from examples (steps 1—4). Test
subjects first saw a variety of 9-dot patterns on a 30%30 grid. They classified each
pat- tern into one of two categories, A and B. This was called the “learning phase”
of the experiment. Next, they classified more patterns, some old and some new,
including the prototypes of categories A and B, which the subjects had never seen.
Subjects easily categorized the prototypes but had a more difficult time with the
other, new variants. That meant each subject’s brain must have constructed the

prototypes despite not having seen them during the learning phase.

Goal-based concepts are super flexible and adaptable to the situation. If you’re in a
pet shop to replenish your home aquarium and the salesperson asks, “What kind of

fish would you like?”” you might say “a goldfish” or “a black molly” but probably



not “a poached salmon.” Your concept “Fish” in this situation serves a goal to
purchase a pet, not to order dinner, so you’ll construct instances of the concept
“Fish” that best suit your fish tank. If you’re on a snorkeling expedition, you will
use “Fish” in service of a goal to find exciting wildlife, so the best instance might
be a huge nurse shark or a colorful spotted boxfish. Concepts are not static but
remarkably malleable and context-dependent, because your goals can change to fit
the situation.

A single object can also be part of different concepts. For example, a car does not
always serve the goal of transportation. Sometimes a car is an in- stance of the
concept “Status Symbol.” In the right circumstances, a car can be a “Bed” for a
homeless person, or even a “Murder Weapon.” Drive a car into the ocean and it

becomes an “Artificial Reef".

Instances of the category are remarkably diverse: a flyswatter, a beekeeper’s suit, a
house, a Maserati, a large trash can, a vacation in Antarctica, a calm demeanor,
even a university degree in entomology. They share no perceptual features. This
category is clearly and entirely a construction of the human mind. Not all instances
work in every context: for example, when you’re gardening, whacking away at a
bed of overgrown iris, and you accidentally disturb a bees’ nest and unleash a
swarm in your direction, a nearby house would be far better protection than a
flyswatter. Yet your brain lumps all these instances into the same category because
they can achieve the same goal, safety from stings. In fact, the goal is the only

thing that holds together the category.



When you categorize, you might feel like you’re merely observing the world and
finding similarities in objects and events, but that cannot be the case. Purely mental,
goal-based concepts such as “Things That Can Protect You from Stinging Insects”
reveal that categorization cannot be so simple and static. A flyswatter and a house
have no perceptual similarities. Goal- based concepts therefore free you from the
shackles of physical appearance. When you walk into an entirely new situation,
you don’t experience it based solely on how things look, sound, or smell. Your
experience it based on your goal.

So, what’s happening in your brain when you categorize? You are not find- ing
similarities in the world but creating them. When your brain needs a concept, it
constructs one on the fly, mixing and matching from a population of instances
from your past experience, to best fit your goals in a particular situation. And
herein lies a key to understanding how emotions are made.

Emotion concepts are goal-based concepts. Instances of happiness, for example,
are highly variable. You can smile in happiness, sob in happiness, scream in
happiness, raise your arms in happiness, clench your fists in happiness, jump up
and down doling out high fives in happiness, or even be stunned motionless in
happiness. Your eyes might be wide or narrowed; your breathing rapid or slow.
You can have the heart-pounding, exciting happiness of winning the lottery or the
calm, relaxed happiness of lying on a picnic blanket with your lover. You’ve also
perceived many other people as happy in various ways. Altogether, this motley
assortment of experiences and perceptions can involve different actions and inner-
body changes, they may feel affectively different, and they can include different
sights, sounds, and smells. To you, in the moment, however, these sets of physical
changes are equivalent for some goal. Perhaps your goal is to feel accepted, to feel

pleasure, to achieve an ambition, or to find meaning in life. Your concept of



“Happiness” in the moment is centered on such a goal, binding together the diverse
instances from your past.

Let’s unpack an example. Suppose that you are in an airport waiting for your close
friend to arrive for a visit, her first one in a long time. As you stare at the exit gates
and await her imminent arrival, your brain is busily is- suing thousands of
predictions based on your concepts, in milliseconds, all outside of your awareness.
After all, there are a host of different emotions you might experience in such a
situation. You could experience the happiness of seeing your friend, the
anticipation that she’s about to appear, the fear that she won’t arrive, or worry that
you might no longer have anything in common. You could also have a non-
emotional experience, like the exhaustion of your long drive to the airport, or the
perception of tightness in your chest as a symptom that you’re coming down with a
cold.

Using this storm of predictions, your brain makes meaning of sensations based on
your past experiences with airports and friends and illnesses and related situations.
Your brain weighs its predictions based on probabilities; they compete to explain
what caused your sensations, and they determine what you perceive, how you act,
and what you feel in this situation. Ultimately, the most probable predictions
become your perception: say, you are happy and your friend is walking through the
gates right now. Not every in- stance of “Happiness” from your past matches the
present situation, because “Happiness” is a goal-based concept composed of wildly
diverse instances, but some of them had bits and pieces that matched well enough
to win the competition. Do these predictions match the actual sensory input from
the world and your body? Or is there prediction error that must be resolved? That’s
a matter for your prediction loops to work out and, if necessary, to correct.

Let’s suppose your friend arrived safely, and later over coffee, she de- scribes her

turbulent plane flight that scared her out of her wits. She con- structs an instance of



“Fear” with the goal of communicating what it feels like to be strapped into the
airplane seat, eyes closed, hot and queasy as the plane bumped up and down, her
mind racing about her safety. When she says the word “frightened,” you also
construct an instance of “Fear,” but it needn’t have exactly the same physical
features as hers; you probably won’t squeeze your eyes shut, for example. Yet you
can still perceive her fear and feel empathy for her. As long as your instances
concern the same goal (detecting danger) in the same situation (a turbulent airplane
ride), you and your friend are communicating clearly enough. On the other hand, if
you constructed some other instance of “Fear,” such as the exuberant fear of rid-
ing a rollercoaster, you might have trouble understanding why your friend was so
upset by the flight. Successful communication requires that you and your friend are
using synchronized concepts.

Think back to Darwin’s ideas about the importance of variation within a species
(chapter 1). Each animal species is a population of unique individuals who vary
from one another. No feature or set of features is necessary, sufficient, or even
frequent or typical of every individual in the population. Any summary of the
population is a statistical fiction that applies to no individual. And most
importantly, variation within a species is meaningfully related to the environment
in which individuals live. Some individuals are more fit than others to pass their
genetic material to the next generation. In a similar manner, some instances of
concepts are more effective in a particular context to achieve a particular goal.
Their competition in your brain is like Darwin’s theory of natural selection but
carried out in milliseconds; the most suitable instances outlive all rivals to fit your

goal in the moment. That is categorization.



(Target Text)

&l Jaad
Sl asia

el (e S5 leliaind alialdly (il uadil) (35 8l Gl elislans A8 8 Lo iS5 50 Al 3 SE

(38 0 sy 2y GliLA Sl e o (e iy ally e i Lasie 35Ul
Gita aa Cyali Lavie ol ey A 3 Ll L iS5 50 AT Jia (an sadiy ) sl 138 0558 03
el g s e el s U 5 Y i e g Al oLl g Caliad saal) seliall ell o i
33 jaadl o aal B Ul o lad Aipus ol i il ol g cla Caan gl Gane oo Gy gy ol
Jaad) G e eliall s3a Gk Of i Lie 2a) 5 JS (81 caplall da Dila) o yiay a5 Lain
e (38355 L) V) el 5 salasadl Jin Calal sadl e Gadaiy Y 138 O (e a8 Jll s dipalle jeliall s2a
(oot Al B paine Alae (e L) 5 Bl Adagud) o Liiall ati il 8 4k8 Adaad JS SO L)
clinusl s Ll @liliacl 8 Guulal) aead dleley suad a0 A Gaall | (B0 uad)
Ay 8l IS Alaalll oda A clava Jaky Soag lad S8 cldd) & ey clay A Cliga el



pang lideay Ole L & Gay ol selly QUL @l ol pal 5 32,531 e pall oy LB ool ay

ABSAL
i e 536]) Gay dae el in g Akl (e fas Al pelial e de gene il Bl 13 iy
ek o Bl 050 asal cple JS5 Uals Ladd ¢S o) pu LIS sadlaall eliiall (Jia i g ¢ i gil)
e e S Ee @l e Giaag Le e Slelin SiST pads S ol alal) cldin jilie e 5 dgladal)
O (o ey Liadd S ol cadaina (8 Jasy yaand JS DA (e Al gy 4 il Qs 53 92l 5 1Y)
L3 o g lodll Al (o Jasl il e 555l 5 ¢ JAalall Guald) o) 55 GalSH alad) e L (il
b pSatig elic Lee HLaw ) jeliall das ) con o lif Ul @l ria g LeS cpdn ¢ i 6 Sl

ot OS5 el oSy ol jany o jelie 5ed (S5 i B e lacill oda (udigy (g las 5 il (LS L
el 138 aie il o8l

sle L) dagdl Sy el 138 5 ¢ i) g laall ) jady ClAAILYL padl) die Lisia clale 4] A8 8
By slajll Gl e delid 4lSs sy e A 0 b 72 s Jrdy dleles of dids
«@y) @k oo Ll @l Cha e dal Aty ) seliy 52l ape jae sledill (g padl o yic)
el B Y J)5E Y ALY 438 81 (Jiall jieS ads e fladl) Juan elld e a2 il
<))

Ly Loxie W) Jadiiad W 5 o) A g g alana ol Ly Ao liin ¢ Laall (3lalia (o Sia) S 8
LA cadl sl gy A oda st sl Llee o Gum o a Al Allall e s
i Janlly ol &5 ol il G s Ll A IS gd AR phal) (uily Jead didliae Jih dpuaal)
Loviad (Jially Jan gloall (3 Al LAY o elalall (im 51 13615 ld qumios Aline B3 Juas
Gl Lein cellie 8 JadY) 2535 (g Al Gllay Sisill 13 of aind (3Slae Gl iyl (im jing
S Al bl & dasll LAY @) Aty Lee dguall Ghlal L daall LAY
O gl Jeldilly o 585 &5 e 5 AS ) haliall  duaall LOAD) 33U) ) elld (505 Laa ddbalal)
Jsadi o G itall e clelan 8 "ol Al (8 elalal landl) ek Ladie 1 a L Apulull) 5 Sal)
o e Ba3ne il it 8 oy L "diill Gl s A Bale 065 Al 5 il s
L Y L AlaiuV 5 sl plee S a2 ) gl & e ¢ mals lie autid a5 dlea
e QIS Y dadia il Alatdl g delay 8 S dae A HLle il s 4tulld callias



coandl Lpany 8a3 Lo Laily dpuaall SIS o Agladl 538 Uam) 8 clad) dpeaa s 330 Jl
et cilydiall 5 SV (o IS DS ey gl udt (& LAY (g Cplall aday o 685 Ul
Y Laliall 13 5 (Al £ Loall L) anly o jai s o sall in 5 52Y 5l e 038 Aeduall Gaial) Judlas
Jtaa ol alln ¥ Alee 4l Can cpuinlly 4nsl g Lails o)A Alladl A @3 Jadll o) Ay
WAL e Gle sann ook oo 4aihall o Lail (gl Guld dlelay b Jalal) Bl o) ol
) il o3 Jasi Cas (L o/ s sad] GUSudll) cani s ¢ ) painls Law e S dguanll
Llia¥l aclie o agiiyg calall Jah Gue D) (e de gaas 4l 38 dpal )l G, Jie L
Lapaall LIAN (e Ao gane 3y pa ) AS0AN o) (Jiallyy agd) Aalal) e caaldd ) 36l (e
LA (e ddlide e sane Jaxd clglony 201 g a8 5 50 IS 8 o] dalal) Ala 3 dalidl)
OY olS SUalull 1aa pied 8 a8 Ayl S O edal (el e S dpuasd)
Gl an s Yy Ll Lt A0 o byl a) 5 A0l 8 Aynanll LDIAY (pe Ailide 5 da 5 Gl sana

L o W jaay o 0
Laal (530 e Jeluii 38 5 ¢ bl diall & lac ) ale LIS alef aal jias Adalall sl of
il g aelugy el ) uiiiy bl (an o Jailag ail ) ALYl el (58 52l BLadll 1
(Jally Al Slal @iy (dal) dual s a8l 8 sed Dl daall e 5 ,aY) Al
i ebaa) JS poie 431 LS S Juail) 8 "alSlaall" dain Legle Lalkl 3l 5 coadll 35 585
3y siall 5 Aol GlAS 5 Al 5 3ol Al @ jelie asie (A )5 Adalall clupulal Sl i Loy
b Bsiae B0l aaly clelay ddaall dlelay Hhi dgay (5 Led Al 1aa Chgan s agit Sl
O el e a1 i i ¢ pdilae JS8 allall Cunlels wiaill 5 5 Al 4iSay Y Cadbia pllas (3520
Oe laa AL LS M8 e byl e O alladl iy Lo oy s Cphainal) aladl)
505 Ol saal s 2alie ) Jsai S Ailasll o gall 5 b ) 5V 5 e gl sae ()5S A Cla slaall
ALl el e e el <l ) a1 5 e gl el e a3 ) Lia dle cangy D ) e
e s g dpnen 58] o e lad alad 281 alils sl VLAY (e daul 5 4805 Jal BSLaLS cayiy
Ol Uil 5l QL 33e) G 5K a8 ARl Gl e daal) 4l 5S 8 e &y Gigea
Aailas dithae SV o8 ) oda (e (ol iy s Jiall o 588 (gL b ) pally Bibeai
Cogeall T3¢ Gl o sy AL o )lad e 65 ol 1Iall asiy o ey dman A G seall
43y k) o3gn s 4l Aaliadll 5 AY) Ganlall s 200 5l 5 aaliad) ae 5 Al (i sall 138 e Tolaic]



Caad LS cananll Jals sealae sa Lais oSS pmlall Colad o Jaid hacina il pully ellic o i
oy (S 2 God s 5 M3l 1 JBal Jasas ad eJuiiinsal) Jga il Ly ol gl
gl e 58 e QUSH 1 & S A e 53 i) Bele Uy e Ladd s " " allad)
LA Jgad cpmanall Ly g Agpasd) LAY (il daaai Laie Al pia 3lai & Gaaas 3l
leduain ) aallly (35301 5 adlly Cigeally yoadl o o3 JS &8st o)) Lelislae JOA duuaal)
O alladl 8 Giaay e ellic cilipeds Juadl <ol i) a3 yiady adain Sl Cilel oY) JS 5 Dl
il e leal) LAY (5 s o s B daiars (oo daua o Lliall 4ae Jeladll 4485 el
& S5 ) Apnanl) LA jaday o685 Blelad (e (e 6 3a (8 0aSE S dnanll LAY G olins
ANl g laall balis ol 13a e lalaie] 5 ¢ a Al allall (e Jéae M) daladl s dlelad (e AT 6 a
Ge adual Al allal) cliy eleled ashy 50l Juadyg 3 paiosall Gl e cpdlall g udlall (8 e
G M) o o) Lgia ¢ Ja JS Ailae Alaia) (a0 ey eluale e o) ) Ga LS aend (5i sk
a5y ALalS 5 ) gaall (6 55 () 3y ¢ SN Juail) 8 Aaill 3181y e Ladic 138 Chaa 38 5 (Y] Al
ealas S5 e Loy 5855 Ll aans (e sl o (S (s Ll dlaie S Basaa 4 ja 0 5Sy llie
VLAY e ply 200 LS ) i Lay e loy Ly laf )55 48 JS ae daalll a2 i V) Ll
Lians 1) by oy @llie L ol jlaialy cael il 8 Lgtaal ) elibin il 5f ) ko Lgananiy 8 )
Akl elaladl sy o piie) 385 gl glaall ) il (sas) s 5l s o) J8 oY)
Lo iy o585 Ll 5 damandl 2 LA (e Al DAl o8 55y Jah g Y <l 5008 o Lol Jand gy
Aalis Jaasy (s sibe e Gl e i) 038 Jand (a8 (5 il Ay 4 S8 4 ja (5 5ad Lised dlia
USie 4l 55 (8 i) alaee e <€ 1) (UK 138 (e SEI Jucail) 8 iled LS e élalal ¢ yan
DA Y 5 seall sda Ay iSay 5 ellic (e B 50 el punad nnd 5 ) pa lasinl
€13 JUall Jas And co) pon Aald 3l & pad) ol 38 8 sl blail ety Call dpnasl)
Gljlad o laldie] (e 5l Sy o st Lends dpuaal) ALJA (8 e jaie 8 AgSW) and
8S (o Lase 4gSUll and (8 o) yan Aaldi 435 ) a8 5 st Glelad da s adall G jaa (8 AR0L)
A el Guandal) Caaca gl g Alad dalal aliyy ) die sl 13 aSE S5 Nz e ail 5l ) jea

Aalai gl e Loy <y s
Jaad ¥ cppndl 380 Ledatili l Aladl) A5 yall BN Gl (JalSia JSiy Ll plaigy ellie 1S 1)
Cbalia o (o5 (5 5ESLe Al Ay gy i @bl Jaid JUall Qs lad clad g5 5 slati 3ayaa il glae 5




JUaaY) S5 135 Aaliill 03] @iy Jsn ardsia pe ol suaa Slaglan Y 2505 M cled 5 50m
Bl 8 Aaanl) LRI g ladl)l Jals Je 5l e de A glag ¥ 5 okl sl Aaa Sl
Lgaaiiiuny Al dpual Y1 48 yhall o Alladl) 4,550 Alaal) 038 () Ans o3 o Lelany Caald 28 4, puaal
48501y dmandiy ol i La JS s ol aY <l i gy Ll ellie sl y daghs allall 3 Jauill ellie
o dala Ly cle) ) ad elleal o jaty dawa Jaad sl aladiuly Wal ashis dwaliy 4adi
Glacl) clale (sllays Aaua dlyjadl dlin 5l dlie 5 G Ol 3l 038 b e Glad e 2 laal
2 ) el e a7 s o Al 88 8 M5 jall Bal )Y an 5" el 3 jalal) oda e sl clale
Al ) adll e Al Lgia s oda Culaaly) Aluli g cellic g cuild celale g0 Jann ¥ cllic Y L
Dy Aall 8 Lty o(ad o e 8) (il ye I3 Alee Ly o pmi S al) Y Laa s canny 5 lial
j)&;\j;‘d\u’u\..aigjd..éghjfxsjal\@éﬁgﬂjﬁjdﬁ@;dméﬂ@sﬁa\}ﬁdﬁuq
o Lo Laily cadls aliadl a8 e clilay) e ) a8 o6 ol delall G ellie 1S13) Ll 1ol
Lﬁﬁzh\j@)ﬁqwcwoiCL\P‘@J&\e}u\wbaw\w\a%w\dmdpau*ﬂ
(JalS (S Alanall 53 gl 403 Jlail Jin & jae (ga dady ddand IS 8 455 yall i) (e 538 S
e iy Juas) Walisy LS Wby o8 Jelail) Jaadl i @bl s jlase IS 8 4K 138 (o puial oY)
e A2V saaliag cu V) ASs e o dlra cpliaiall Gl (e ESH 8 gh Ladie dly Galal)
eSS allay 45y Al Al e Gl Calke leldll $laall o WS caaly o 8 Netflix
JUaS 5 JalS ISy Juail) il Aaly llie Jay ) shail) o8 238 alens A8l (358 2ay Laa il i)
Helos Lily B i |y 14 a5 geall o 5k Gl (el clallai b Al oda e

Jalalh Lea LS ST A jmy dlangy

s 1-4 8,5 gall



s yuemal | 5,23l

:é y ‘ \ Gl 5 u5al

4
e
Galaogll 455,01

4 el uzall

Cami s A0 V) A el 680 8 a5 Ay A ligh ey ) Jlaal ALalSie Jail A e (g 5iny dllie )
A Gl & ey e Al ikl ) A suall Gl sall g deliy dleles IS I (V) aub
Al Jiy S dpaall LBAN e S aladiuly asiid aled) e (V1) 4l &) 5,5
(Y By saall) ¢ yall dndgiy Laa 535 J8 il sl Jiiy 58y 38 43S 65 ) ) 4 il il sleal)
ity Aeae 5AY) dgal) I 4as (s gall @lli Calaual 3 ydie Jiad i) il glaall @l 3
daiall Cla sall e o ALy Gsrtt 8 13ga s (hassll B seall) Sl () 55080 (e 4y ey



soa i 5 L3 (e Al el sal 8 dpanll LAY e 5t Jead o(Rlidl 3 seall) V] sad

(el alledl (e 4 peay @A Jany Lgie s
L o gy (liesd die el BY IS allall 13 8 Ciany Lo JS () 1 s 4ue sl 5 DS 1 3 S8
Al o2a 8 Liagl cclusis Jaguiay Fpunly ) (s el L o 5 01 g A3y SLally Uy 56 () 545 agm
Jie g Jilgd) Al ellabis e (6 o SSIL AlS U8 (ld caring Lo agh g LS o3t 3¢ 5 o i Laiy

Alee Lame A e i iy jiua s

peie i gl (alaSY) JLEAY ) s (e o gl glaal) gl gy a8l ) el 3
ple aliva s ) gualls Ui yo Lgnssi U1 8 LEY) (pa o Janess o llin )5S e plgan ¢l
oo i)y pumt ) a3 38 L 1 ja g UnlLii sas) 5l 5 LAY o3 alans Jiay s cagio lalidls il olgall
Gaad Al Gl sl e Afiie Agal) 3 LSy dll s diaag Lo e JelS S sadins o Al Allall
lasinly dllic oy 5z Al (e Aedldll dpuall 5 paall cORAL L e o Al cdlela Jal
JLAK‘:YDE}S&}‘@JM‘EJM‘uc“-‘ﬂjsr‘-’ﬁwgﬁﬂ‘Cdﬁﬂ‘h\f}‘u“y)‘)‘:‘“\-’@xéﬂ\j}“ﬂ‘
ol sl 038 (S5 6l yoat AaSd @lagans oL 4y i 5 4S50 e JS (3855 palina 5 dadia BlSLae e
eyl Uha) glad) o cansiy 135 o tadll und) JLAoYL Leiijlie die dagaaa Wb o550 Y
Al S Al e Aasldl) 5 jiall Aguall AW @l i 6 (a8 (aal)

b 3 Alian 3 el calile dagd) Jlad) @lls Cald a4y s ASLan (B 63 pe I3 Aaail) 224 8 (aal
et mna e IS0 L ellie 0¥ 138 $hadgie e 5 A ) EOE Sl Can g da gl s
o Bl (e At ol oo o3 - (g Uk (S50 a8 - AR Ganadl) (e A3 330 4l
o D oAl Allall e Aadlil) ded g juadl B jpall Al @l e )5 5 Al Gl
oniiy Ul 8 et ohies (pe U0 Letie g cdd el (i Ly 58 Ladd (e Ladie Lleall 028
JOA (e e o Byl oUadY) mamaly o iy Glelodd (@il ghad 5,05 8 G (g2 uil) (e Adaally
i O llial (S Alle 30U 5 Ao pusy il Uk (g JI6y 55 ladl) sl JLAaYL 4 Lt Lo 45l
i iy a1 3g] S patial) el g b yad (A Qa3 (e Wit san cu ol paddl 4 Ll
gladll Qi Claled (o ke 6 3a Led) o 508 2G5 Y o il ladl o) ey ) L
slad) ) sSin o8 il elladl sy o AN Alladl (e dadldl) dpealdl cdiA) Glls e laslaic

Jal a8 ol ellie alaty o Ul 5 ealine o falia o o8 ol @lia 0585 8 Al dles



il 13 oSy cadl gl e 1an dalie @lilad g5 055 Y AL Uadd o6 Laie JBY1 e aaladl
Aaglell 13 o lelibaly | clila 8 paiie IS5 il ade 5 Adaall (e LS (ietid (Sl
kil e ot Ll e clagaall g el il (e 3 paiusall g AL Glelas S ja iiad of eliSay
& rase s LSy (Gl dala) and Lede (slabu DU Uima Uit 5 Jidt 3 5kl JS 63 jinall
LAY ey Lae dlelar eladl puan 3 Gl gl s3e o 25a se i il 18 (8 Q-4 285 3 guall

GAY sl LIAIL Juats ) sall s 8 dyuas)

b lalall odn Jasis cclelas Jaly Al 3hlie pe bgo Jeally gl clils ¢ Laall 3halia o
By il sl sl sall s aaliall (Blay Lae cclilbn Jlsh (g5 (50 paind daduia 4y ) 0 Ailac

12-4 35 ) puall



a5 A8 pally Gadladl slSlae o 5l ¢l dils JShel apin i any 12-4 B 5 geall B
dagmia Gladgll (6 callan 138 s Al Al e dgdedl) dpeal) AL B8 s3a 4 lia
LSl U elad¥) Ja cllic o can g (@il al 1) 5 daalall oy a3 4 slSladd) maas
il 1338 (lehafiliy Gy adi Q5 cclalail 8 5 SH e e padd o sid o smanl) Cali Gl i i)
Glelad Jad oy IS 1) Aagall b 081 Ley Slusa) 255 S eliyy ) 1yl pay ) y5 pe Caaall 13 < i)
o dllie dlelas Loale Jsman 3l e 8 il S 2l 58 G (Sar Y Jsamanll Lal (3 XS e
as g ) SN ol 5 40 el VA Aallaal GAS G 5 138 5 ccandl alaniesd 3005 Caal
Gl il & ) I el sl Jlo ) a3 e s ecDliandl S ja aran o g @ jadll ) 8 3a) 5 3 S
Gl il e Loy Gl AGLall oy jlad aladiuly s ASae Lalll Jany 5008 LlEY) Apaiay ) o
3058 JS Y 15k caS) all et o) pes Aali ity LS Wala ectlinns 380 (553 Of U s s JS
Lebiai Al 5 AY) Gapall 5 ) a5 2aliall Slay ellic (8 ¢l il e udle e
Bl clilee ¢lelad ()l & (es 5,80 LY Ldakin 3 cled Yl ) Alayl ol sl

ly.\.d\uﬁdcmca_‘md;&u il A cAulasl) dpadl DA AL

5,800 @luadl Sala V) dlavad clelay & ST Je g8 al dpuall COAM Laaaa (IS 88 )
sl S Lavie sy La 12gd oLl o5ty o g0 880 (5 1005 el it e dise S ja
ali e Al )l 85 leal) any 403 (3 a5 31 Jsmean 38 el Ladie iy LSl clamia
(b MEY Jsmll ond bl ¥ Y G Jlie @l oS5 Al )5S L s ol Leie (5 A
) e slaally L jlae s Lodie (815 ey alll ciaag e 138 5 5 SI1 s 3lSlae cilS ) 5
i AL 4 a5 Jaaay e ol sy (s 5058 Uad ey 138 5 (aldai ol ¢ a JIA) allall (e Ll
sae ol y Ll 5 S0 o LelaShy il dala dalae 3 S Lol (g (ki) Lalil (ga) oS
Cunal Al 8 g das Al e o) jal 8 Gasy Llil) 13 S5 g a3 SI Candail LS @l



ledas o) gleall Sy o il el s Ladie 33 sl o) )3 8 ) slavie camdail 3 SU o 4S )0
gladll (o (& 5 «smmn 58 Madl Aol il glae b sl Walil ) Ay 5V egpiale iy sl
Gl a daany LS all dpanll LIAD o i A 028 8 cadl 5l (e sy Ue 0550 Of (S
G 5l e 33 ) 5% e dalital) Gaanda¥) 38ty Lpuall Lpuanl) UDAY o sy gl
csba¥) 5l a3l s i &6 Of (oA ¢ leal) Lgaaiiing AU A0 28, phall Ll 5 5ol il 3 (4SS
Lnal) COAA hiaty i o g8y 4ad gl S Lee Calide S 85 S (585 Ladie JBall Qs Jlad
pdlal 848 e Al 53 ,LE U gy anle 8 il () S0 Aa) 038 g 6l sill e At () 55 gy
V) JalSI (5 pan Jlae Jala 81 () (e a2 ) e g os 5 3 S i Lty (3USLaa 5 a8 5) ddad)
Al e Ladlal) cilgaiall pe Jo i dageny AN () §laall ¢ Jlaialy ooty akai 35 s Lehaa¥T Y il
5 Lgia s o Laall U s Ui 3183 ) Ay i) i) e cpe 550 alaia 43 i a8
LS a Gl e Sl ((Aadl)) ad Gy (Qual) s A s ¢((339) 485355 Apmansy 4y puay
A e 5l 038 e (383 Ay 5 ramll Lpuany e 555 Leleny Laa glaall eladl auan (3 il
O Cuaall 1 oy 13 dllalay of 43515V lelas Lophany 8 )5 a Jall alladl (e Al DA
slalall Jory LS ellie Jany 48 Hhll 03¢0 jaY) & S8 el Louaills o sebe e romy sl 5 il
(s Sl L5 5y 5 Audlite il i elalall piay LS Llas cilad il e |y 3¢ e Wil iy 4ild
SO Ol Lo (b A (gae el (ALl 3 puall) 48 prall leles prdiind dgale () slany Al 4 el
OSN3 e A alladl (e 5 ) ol dpeend) Al Lt e IS (pe 481535 5iia0 &5 Y ol e 5
b elad¥l Gamy llia (5555 L sale 5 cclilad 65 2S5 s Al Alladl e Al Gl s Ly ellie
Ve llle 5% of Lo allad (Sad colalall sl ()5S LS @l L) (mny ellie gl ()5S ¢ il
) I sy et allaS ()5S O (Sa ) e pad (880 sa pal) LAl i 4 s
el ae Wlle 05€ of Lyl aSayy ¢ AT o8 JS Slalaie Jai il jall caulss 31 <)
Slo S ns Wt llle (15 o (S 5l Lt Uad Y dsmin atlad 5 (L | jeme il i) Jalay
asiys ) Allall Jie o 585 o) Loagd 43Sy ol «aliiSy) ol alell cidaad 8 Lgle Juas ) cDla)

s Uad ol dna AN (o Aalls BlSlae gy Lea sallall Qi 4 g e s o) als

:3-4 a8 )5 ) seall



100%

&Ll

sl aoka| ‘:.La:‘.H ssil

uﬂﬁ Jelil Ula
Elasll! il geall
Jeadl

S B laa

Loundl oylaall 3516 &lades

gl e e Ll o il Jalghll (e de siie desane ped (Sa 3-4 a8 3)sall 8
Al A

sdgaldll i pa lae e gy (R 3l 5 osall il 0315 (8 5 peall (B nse 58 LS
Ale ¥ el qled & el et s g 55 LS 5 celud ) Jals 30l @l pa s s Al Al e
On S paiesal) 5l IR oy ol L J pam g llie (il (8 AT Jimay 5l oa Al allally L
O e Alapal el 500 Jasal of 3 jmad ) Allall adde Slasy 3 Galall dlelay (e alle 3la
ol Y a1 ) edliaaal Gine Wadl 88 i ccliladl g &IS) o) Laid 3la5 Y L3l d8a))
3 e eeld e Jiia) Ja% 4iSe i st Jifally Lty Y ellie of 138 (3 &1l 5 cllial
sl a dalge by cnmlly Wl aghy clelay o) I3 pLlll AT Sslie of gladd (Ko ¥ Lidde
ol 3l oda O (i 35 s Ay s Slall a8 o clill (e (Saii s AL (e s Clalialy
il elalall aiic) S5 Heliall 06 & bul paic o gy dag a5l eladly &y yuadll
o5 ahlial) el 8 (¥ Caliin LS 5 laall b Apee (3halia Lgwans dgilalall "Jadl) 550 5" o Cpainll
O sealell ME Y o Uy 8 Callas 48y jhay seliall aia o ae by lae lad 5l apen uSay Jaally



23 815 ¢ o) 31 jlae IS AS jallS 0l 5 (e Elaall &) 5y Ll Aaaliaall ClS jal) Al o apaa
A a saan 58 aual A A A a JS O gl danJla oy iy S A (S5 5 )
Oo el 5 ST Beny il G e Jsadl 35S 1l Aoy climaa syt Ladind cdd 4130
eelidlme 558 slal) g justl dans gial) 4y gadll Lo gV IS (g pusl SS9 pall A8 gy ol (Jlad
o oo i S Guulal Jidh o @lliad ) i jpa s GBI Gl Jase e 3 Laa
Leadl se 5 Adaall o IS a8 o sadl (ually any il 13 o S35 S8 5 Alalall IS )
pall G g Ll il e Jadlay o dlelad o and edliln (e Aaal JS 8 Jaally et A
ot sl Amll) ool ¥ Lexie ia et o sSla s (i el i of e s Ly el
Jary Jlay claal (55 sall Guall (a5 oA e 5f il S5 Lasie @IS 5 cla gland (e el
DS dlrass 223005 OS5 Al )5 i aise JSy eall 5 ganall LT st LS Ll eJaal s IS
£ 3a na s a3 danaall JAs (uana 58 Lain dlelad Hlaidga g (e Gime oo ) kaii
8 yriall 51 all dx a5 elinm sial) Qg aall iy A1 Gl oo iy o Adde Cang allad) e A
) i) 30 dsm s clelodl Apailly Aaale  Adlin dpun AN il Lgasan ¢ SI3R0) el
sl e ool e 1555 sl op sadl dnis Wl ol Banal) (8 AlSEa iy 38 elilay L Cadd aa g Jie Baal
el o =i of dleley Lo camg 5 AT s Ble 5l 6 uS 558 @ pad e 135080 Ll s
Allall asenai s gy o iy llic Gld A 5l oo Gl WLl A I 4dlal s o jhe I3 Ledaad Lpaual)
O AV (353N 5 ilsalll g a5 ol 5l 5 aalially Lty Laliie clava Jaly il shia (g
dals IS all dpval) () sally asilly Waadl gy g etlil ylal 5 dlud ) lS oy dalaiall oo LAl Qllad)
L S8 5 50 LAl CuilS e ccllalyy 5 jraal) S all Aal 5o Ladl ¥ (8 V) abiee g daua
O sl Ayl jiall 5 jlanll o SN £ L) 68 (508 Gl saw aesea” B Sl o2y

Gl o Sl dilien @livee b @opnd sl ¢ il glaay L Cjad il dla o585 Gl aadall
35S By Guanda¥) 038 3ty @l e Laaian ud oranll dlallas d8al) b oS @ jaa b ary
ALY GaplaV) 038 Gyl Cannss (5 ol o 5 i (1 Glila V)5 4l am al 1a

L3 oS3 ) Adapd) e liiall Gl IS (o Jah o pilia pu 4y ylay IS @l syl e sdlall b )
unla¥) e cllaad da) g 28 Lal) (e A S e sagdl ol 5EY) 1 lawY) sl dxidlS Gl
Aok A ula) seaiall sa 138 5 sl Guiadal) (Se a3 4l e Ll Je sl Al



o2 anys cdlulal iy o0 deley oy cliba o Ay sl IS 85 S el Cabal sall
5 Adhlall o Lad sad agliall < i) o3 il ()5S a8y chadd Adaly Guulal e 5 ke Gumlal)
Al gleall shalia (s e Gla sleall (o il a8 ) Zlinin jeliiall oda (3 oS5 248 agdi S
dali Ay yhay e Jand Gl e aell (€15 ALl At las Aglae @8l 5l1 (3 ey 1A @l Yl
clelan b dpulud 43las A0 I8 hliall 028 (b (5 it aliS) 38 o 3Nl &) 0 &y 55 ua s
RN ¥E g N W AR [ NN S ERVEPRVIN oA B [RPSES U ERPN (P OW PR VTR [N L DO
LeantiSy Al dpuaal) AR po el 5 iy sSLaall Cililae o 685 cdizny 5 Slanen 4y e Jsa

<
dsalpall agzll

TR o]

ydaill ciill @?jl-ﬂllslllielj :*‘J""I i

i :.n ”"i l.s-!’l

jall il
ol

uiaill il



Olashy Cpale Cpl a3 4%l Ll e 4Kl o Cia g p il (5da IS B o3 Japusil
& aSail asall ) @l Ju i ) Eleall (Bhalie (e e sana (go (9 5S0 J Y ¢ Sall dAdliaa ) saly
e el QN 5 J580S0 e p el @3Bl putill ellay) s Qi) ayud ) Adalall 4ty
Aihie oo 3 e s Sl e Sl Wl ol dalsl) awadl 5 jse ghlio lgpanst Casus s (&), 5 S slal)
Al Al Eleall 35 and 5 lana Jals Qs Jia

Gy odlel 5 ) guall (B cuaal g IS AdA1A A0 4, 5380 (shaliall Ay Sy €% 2853 ) seall
oaill) sy A Lpanly 405V dpuall 55580 Cnans o oSID (galall Gl amall L)) e (3hlie
LAl AN () by seall L Aum g yrae e Leld 5 il Cand aal g 3 lalial) Ll (ALY 5 5adl
() Y1 gl Ay e Al 5 (Sl Anasd 5 A Lol A3 ans (I 6Y) Sl e Jaids
e eS L Lpa o o545 pad) 5 08

s e 43 5a (3lalia Lod Liti 5 5e IS 88 ¢ 5l dila e 48 LA dlelas b LA 2S00 14 o 56
Jia ¢ pail 12g] dpunl) () gally Uyl L Leald Bl gy Jie ecliman JA13 Gaang (S oa iy 2uaal)
G aall B 508 ) B8 a5 ) Sl 5l Gl oda ey & jaa B Glaia ) )
O s SR JUiuly Wl 40 5Y) dpuall 6 380 o855 3alinal) 28, Hlally LeilSlae 255 G 435Y)
aglery agald oLl 5 AN Ao 5 eliac Y1 5 4 gaall dae Y15 Barl) g alall 5 S 5 s 1) 5 lsl)
A aally BISlad) 4 jliay ¢l dalal) 4301 A laall 5l 8 Lpuanl) LAY o6 &5 (pa g calinal)
Cunda ¥ IS 13gd daiiy Al JRIE 5 (e Al 3 (s Uad (gl iy ol 5l Al
s

cleles Led & jay 5 je JS (88 aladl 28 o i) lanls 1550 auall 5 380 451 50 Ghlie caali
el A 51 AL 3 ) ge (e Gany Ay 43l oz Hal) of JIAl 3 el pu aia liae (e g 5
oo cails | o liall o Jlea 4 g8 4503800 & jalias A5 )) sa s dan cliliac cl5Y dlava Lgle aaiay I
e s Bk Ge 4ila Masil QS5 il cdlly JSY) Gaoh e a3l e (i s
Jie Lbad iUl o dasa clalialy i painls @lelon Wiy of sy agall 138 < 5500y 5 cclibal
A oald Al e s

Ll Land 48, elliad LeS Ll o (5553 02 S aa () A e 400 568 )il g 4l ellie ()

O (Bl sie Maayl Lis s o Jailads cibibual) ( JIse¥) iy sl s cileluy) s a5



platinly adlise ol 5 313 3laliall 038 s 5 el dualall Alalall e lial) A0l (pana a5 5l 038
Bhallad o 1580 50 Y Lealiad Al 3 ) pall o e baaebuy QoS 481 LS 5

o il glaall Jal dilalall gl se Loy aia) dilaie JS (Y $dillally sk g dlia 41 13g] Lal ()3
Ghlidl sda (8 Gy (o a2 by il A e @8 N dwall 9558 e Al Al
Os)aa ahaiiy a8 60 L) (LY o jeliall pe Jelil ¥ (auall 538 43550 oo Al gl
QI y Jually il SNy JISEY) s il pally alialh Glpull i Ay e JSE daa
Flas bl liic) e U a5 oo 5oke s aleSh Lililall glaall dilaie o ggda () LS ¢ eliall
aaall ) aay Jea AL ) (S5 138 Lia gy 3 lac V) clale (0] o sgda 4 oY) 028 5 Aol
oLl () s ae a5 (a5 g laial) elale 5 il LY 5 il clale (e

O 6B sedl) (e i) Jsl sl laall (8 yed) e Dl CulS ol g ole AS jay Gleles Ly Laxie
xdy ) plisgn daa of dleled ad 5is Ladie 5 oclivl e Joaady o 58 o (& 0553l 453 50 (3halie
Glhrs «Jains8l) san HIAY il 8 4, 0l saall ey shliall sda o Al (e day e
ot A8 oy J 55580 (e Y el 13a (SISl g sa" el 550580 (0 5e 8 (e ()
5 e out N i ally ¢ il g a5 Lga s AUl 8300 ) () 4 a2y S
ol 5 2aailly COliaall LAY ey Lee (AL 4 ) il A8 b il 558 sladly aal) (5 e (31 2)
et SV ST Bery el e Gl e L sl (5 55 43 50 halia ) esadl e (ST in
didlze ) GransSY 138 Jra sl Gl 30 o s a5y coall ona (b CpanSY) e 23l e
bt Y A0 Gardaly 4 sama 080000 S jall oda IS e aill o i (S s gl JS
Al 3 30 @ )5ty oy oSt Lyl ied (b Jl) b gy A8 Lot 5 Le i
i A e Qlli Y suall (5 oo cadl Gllee ) aaly O A QA clealal Jiiay @bl
il el gad sy gl Al 8 i jae ol clalaa il y ol 5 Sl i i) J) Jps Slad cdlad
a3 pa ol ) gling o il (g 0 llg o) i gie cllany 13 g alaii g 4l 6 Lo JS o aSay a3l it
Gllars s nall Go mas dleny o g6y 5 A8l ) ling s o @dsiy lelos O V) e sall 2 b
e daelus ) 4 glhad) 48l e daa doany Saall (6 pma (8 HsSslall jains Js 508,580
s el el



i g ol b Cal g il g L ol g ey Le s a3 (Gl o iiu Lo 8 SE Jgla 5 a3
JSE i s gl 48kl ol 1diangn L lalaxind 2585 ) dalay obily 5l dleles a5l 128
Al padl (6 30 13 iy dlava (58 e S

Gl pda Jaze gl LalSd (Qlal) lian 48) jal Jsane Slen anfil o sy (5 it (IS )8 G5 die
S agall ) g ¢ puhia pa leall Jaay xndall Jaxall (558 Al A 15 iy 4305 1 (e 8
boba Jh 3y cleiia o s g2 Lelae ol Jleall (53555 (Jame o)) sy all il (s0a)
(L aladl o) Sl 5 jliine) il )5 1S5 ) @l & el ) calin Laxie (S0 clglae 30 J)sha
lamY elld a5 Aa jae leben Las sl Wi e Yo Jle g 1sia Sleall 3lhl e
o) glainl O Oleall o)) 3 5 el ol Gl e 3 iy 8 (81 s OIS (e S
o Lae daga A5 (o (5 2y il ) il Ladie &l e B piea Cigem Sleall aal Sy )
(o) Sy 85 patiall o 1Sy 5 CulS 1S 5) g laia ) Ciuatie 2l aYl

alaall calad LeS) @l jall e g laall 8 55 3l 43 ) g (3halie 3 s (oo yad ISy (5 yiide il S
Ulaals ase S5 Ledom 2l sall i puad) (3 (ys 3l 35150 il g0 o WlaaY Cum (LAY
plal A8 a5 S Caslalls Cpe shiall JLAL Liad Cua 3158 (30 Aale (ash G il sall o2
Sy Gy Jdly plakally JUlYI5 8 0y il gl gem agle L je 5 ¢ el 45LS
Dsall oda Culiy o5 AY) aalially fLEY e b e s bl Eolsay Al s ) gaY)
Lo ¥ Cumusiy all Jakia iy Qb e Ve Candl) Cus analial 055 e il
OF e ae ol Ol QU faats dwad) Jead S8 g5l 8 Gl i) oda Gaaad 4 sed
Lnd sl seall oda g saliy Ladie agdl W1 el jaill e 5 4 gl Gails O5S a Y (e shaidll
Glos AR gl a8 WSl anslual (5550 L)l se (3halie o (il gl oawlalinall (i )l
ol Jie A8 all Glaal) 3llaay o685 glaall & hliall @lli (8 @l ja S ¢ silis gl e a2 )
Delia e iy seall Lt O LS U515 Jualiall 5 Bl ol jas ) ALYl o) saY) oS s
Colaill o3 e Bl 5 dlemanaais aadbual 8 duual) il sl SlSlas o Cua Loal (e shaial)
Sle el PR e dana clilaialy L ellie of e aa il oY) sl o &Y calul jall el
o A 1y Uiy Unpls 0685 Y Ladie ia cdBileall oLy o) gl ae A8 o jlal)

PR RISY



s gl ol elyae sl elalaa ol el ) Jias ol GliSay @l 330 45 3) 5 (3halia stia Sad o i 13112
i3 Lol 8lSlae IS o Cus lled (ad s 3a gian ) s glisd V5 ooy dyibile dla (53 A
Lo ¢y ety bl (8 Uyl graca) LS 5 oY ol ddale ()l g o) s s (95 38 230 50 (3l (e
il agalaial dan 55 (e Yoy aglsa (e allall 5lSlas 3 aelalisind cilelu e 23l o sued e o Y
55k ot e lie o jad dallal) sSlaall o3 5 ca)

O 52 Lo lad clan 4l aa 500l V) Glahy Ledie 03 sy Jery o (o Ve G llie )
e S5 Jeli Loviad (gl dlaa (55530 4 e aalaily | sa sy OF O smadiiony cpAY) (alasY)
) G sie AT old ) o il allaa ol 508 8 Dl Sl il i elally ol liliaal pa
Bl ) g5 Laa oSl (6 A L) ol JLEY) 5 QR il s udil) Akl oy (g ga s b g il
& i o aa gemy BlEAY) sl edlibal ge sl dlaa) o) JU) Qi Jad 2 sala 5 dlad
s 13 Ll el a8 llany 5 Sl (5 380 Bl na (3halie o JanZill (g0 Jlis el
Adind Gl S ) lae alail) 3 Jed 5 5o Ji Jl gand llBaal (e de gane o Lo i Jiul 8
A ey

a2y Aeliall Slea Jalii da 8 g dueal) A3l jae (8 (e e JOEA) () (505 puias 52 B i Ay ¢ il
Ledie @lld (o paiill o 5 el (A acly (adid il GIS 1) 038 auadl (55 53 4 e S il
alnd e ol s ) e 12 (gl daa Jua Jadll gl (m pally el A8 5 5 dases WDl 8
JSE coluds (g 12 3a a8 GlilSy jaidis (Y) 2 daia (5 hde A jae palati G2 aclind clilay 2y
&b Qi Al gl dusal gl anda gl Cigea gl agdia IS5 Lol 6 S8 JS 5 03045 5 ISy cddabial gl
iy llie Jalay Of iy A dSlaa Ayl yie ) <l ki 5 dan 5 4l e Bl se Ll (S5 Lgad 58
Slall o e elgs Sl <l ) 5 30800 Gusd a1 e el 303300 138 a

Loy omdi ol ) in g elld (e 685 (AT plaal By el gl el g5 055 38 s (any 8
e sl o) il @ S5 LSy allall e ellic dalay A asall e ek Y oe e Wil Ll
Canll Ll ca s IS Loy Lo i ) o 52gl) 5 3Y1 5 sl 5 daiall e liad galad) GulusY)
van G aile 5 L 0 AV panll il s coals Jpan GRS Ul e liall (3045 S
o2int Loy aleii Lo o 55 Ll Lo @)y 08 Y Ladie Jing eciblse ) Gumlad) Jsai (laY)
OV 138 alatin g 4S i Lag



el Chuatia 8 &l s (e 13 Szle 3L o) QYL e da € lalua el die peis e
hudi faige Ssala claalll oda 84y e Loy S8 FA8LL o e bl padi ol (3o YL i da €
ledle Gllayy cJuadll 138 4lay 8 Lgidlie Ll ll jeliall oa o2 SEHIL Al Sl SOl )25
o aliad Ll Gag o peds ) daildll elial) e sle oo ddlladl o(ddkhlall) aul slael)
e Jidi (AW Al (3 lite (e Jaads S Jan) Gusdal e B ole (A e llallé ¢ e Lil)
Andl (ulSas) A S o(58SH) ansly asnd) (il 138 e clalal) Uy s lgare 5l sobandly &) gas
Al gl biaea Al Can s ) alasdl 5 AT ali ey duniall dlalek 33 5l 5 iy e Guadd)
5ol Sysmd oy le e Al Al Lol (ibalad) gElSal) oAbl s 13 (S5 e dia jE
Al al Bl LAY dlal g die dulaally &) gl (& JiaD (a5 ALRIL e Lo g (JladY)
sl (o sl Alysh syl (S )l ey Canilly ) gl ol 635l o LS Gl yd die Jajdall Bllly
o) shlaaly Cosine | jlaiind ¢ 5S5 8 Le | jlafisd (b clua & 51305 50 JS 8 a5l A8 oy (3l YL
o3 c(Ben) (add ol AL paa padd g paddll s ol Ui el Leie ) Ay se | il
O A0 QB Lia) dibale pand oLt olad salaall Heliall s g ddblally s Lo 4 el
IS elalall (i 5 Al ) A Haill ) land) Logdl e Al 5 S im0 oall 5 4
i) 5 Balaadly ) pal) agiSay JULYI Gl 5 2Y 5l Jia il 8 83 g ga o 5S3 Adkalall o e S
& O A BV S s JERY) S 13 Lo Ja slaladl CaDEA) (e a2 jlls c peliiall 38 ()5S 5
o Ailalall Qi‘;'\a_l\hmj @oa sl Aalal dll oy e adiad dshalall o) | o<l AlaiSa e Liay alladl
Gish oo Lo aSatll liy ¥ 5 dlaitione o) Lail S o gus ¢ Blan sl a5 yase L
il e il il o il (3 Qlaialy e el Gl SlaaY) S Lage Ll ) Ledls))
e oSaiall ¢ guall A gall J1 skl Jiay llic o 58y Lodind () sua) 5 jlga 5 ¢ suall & shuS e )
£ g 0 gal) pans @il o) gl b Jasiall <l yuad (el a5 Ledic 5 g shall 4y 5 s @il oLy
GUAS 5 oL ol Balandly Lof yei @lild 2dalall ol i) (il o iy Ladie 5 ¢(addia o Jle S

gall gin 5 82Y 5l e bl 43 S5 L JS 55 jleadl s g shad) s Adlalall () 13grs cJadi¥ 15 6 52

daw s JAalall @l oY) ddlaladl glal w@i@&;m\ S ayl cla ol )4\ C\_}.A)L(ss.\l
e tiag ddlalall (he e da Guadal) oda UL Sy smd g (Ol sal ‘f...a:d\ Oleall Jala SRR
eﬁd,gélQﬂjuﬂf%éﬁge}géuﬂﬁboﬁééi’ﬂ\gﬂ\)d}!\ O Balle 8 aladl Slad) I



Lo 2aay g eaSlgind oAl oS slall daaS Hahy g i) a da 3 i e ellie acluy 431 a5 )3
GV apan 5 2243 @biMlae CulS 13 Loy ¢pariy Ll S 131 Lag a3 i gl @lal (1S 1)
3 osomdl @i S o) g Adhalall o jelia o) Laals O B 138 S asiis (gAY sl
o dasa 0538 055 Leaiad daa 5 e Alad Aoy Gliadle (o Jedi¥) 5l ¢ sagll coliny)
oo Gadll e allie jaa gl Jy caded e cang Loy dlal ol dlgua gy lidhle o680 Y () sk
e i ) Elaal s cLAVL sl Aalull el s aladiuly allic a8 lavie ooy W Ol i
idhle 4 e Glaaly a6 Lae dawa 5 33

Osoaa dla A le S e Jaidy Al dlaia g i ¢ gibalal) claa y Jiai LS Slaa¥) 5 oLui) o328
DSEY) 5 Bpaa) Copa) XSy dlayl alalall dlaia g (i qy LS 13s sl g ¢ sl dlana
5l ym Aad g oda LS el 8 die elind I 5l cly S s e el il s )
Osaa o il cuald s eluzale b i 3l Elaa¥1 IS palasV g oY) IS5 @l e sal)
e g ihlall dlaia g e a8 ¥ L ISy Adaalll oda & dhalal) dlaia ) e 2l o JS cdlana
Yol JUal dans lad aloa i gl laals agiy ¥ ellic 5 (@lilaadle A el 43l reliagua
lay @l e ae ) @l b am Dl SSial 4 Candy A GulbaY) Jlo ALK @liladle S 3
A Al Ciifia g e e e 138 ()5S Ladie V) o583 Caad Y ailaadley sill

o2 Canpal M8y dillall il 445k ki James A. Russell deay b ey (il alle o8
adats Ll e Al clighle Caoa g oli€ay a3l il 3 celalall y Caalaall 5 cllaY) (ol Zaili 43y yal)
copday A A e B jle sa g Mddlalall huaal) gl NP U eliad Jala saal
O 2y Adlisall Jiai Cua Aladll p 8SEN ity lamdl (38 a5 0820 Q85 seall B 5 5 LS
A e e in s JuaY)



e IS5 s - daeo PO

03> 5 sbiwl 7 st halas

it 59
2lejsl

sia dlady
ERe]

&

————

rogan RIS 7 pew B8
da:;ww,’dhm = L dumisin dlad,

wlisl g @l v cgldg ,J_g.:.\

dablall ool 23gaill : 0-£ 08 by 500

gasall Jals saaly ddaly Llid oy S5 ALE G mide oo 3ok (S5 Lo Laily clidhle
o) gally (alall hapsal) Chuatie b clishle 35 ()5S e s Wlla () 5S5 Lodind (bl gall Jaadl)
Lorde Alin b Laidie (S5 Ladie (S0 ¢(balae dady calae 31S0) Badae Alls (0S8 by 4
Al gl Lo 130 (S (e Aady crgae $31SE) ) el a ) 8 clishle 3k () 65 Ay gally
(Fomidie Aday (o H8SS) () il gl ) an clidhale ddads ()b dlas

Laias (Alle A28y czena 58SH) (I i (2 (5 stall ) gl L ¥ ()5S 51y salll) Uy
sy omere 58S ) ey oA i) Gail) @l Gudl LS penl) Chalia (B G 5S 5eY) Jeady
Ul Geedll delivay candi 2550 g8 () QUL CpeallS 48 530 CEED (ha aladl) Gl 5 (Aunidie
Jala il ) gradaivn S dah Lo ald 30 liie (g @il alaniad e 0536 Lo Laila (ulil) Y " 5¥ 50 e
Dl ki SV elie m GY Ua3 Y s ol qBlgl) i clelu piad ol Cilal gall dday A
SISl 8 il s @l Caoay D) @l s dlal el alad Levie @lly Jad oli€ai clelal
Adklally | ) saie cllic muays il



iy Jias (el Jons ad eddapundl) G aY) 5 5lai (saall s 8l s Ll & Jasd il gal )
Jal 4S5k e ganis Al I pait il L5 e (s (e dagpdia 18 Apal (Gl iy (a8
131 AT Uadd i 38 4l Gopndy oz Y calb o ol go Jls Lpn jelie @lidg) ) oadl
L pial) 1AW Gl iad yis ccmnd) JAly il a8 ol s Bl grs oAl Al s
Gila S dlaa o e adals Jala LilS 5 ol iy Lgy @y ) Al il gall 5 jeliiall 4y (alald)
Sl LS 22 elilan g clillin 38 538 clibal s (ol Glaal) (8 Cana s Ja oS

Ul ) (o elaladl a5 285 Y o)) ale ClS Al ) G Blaill il & gun sall 58 & suinsall 12 IS
elaad) i J Aulall ol 13 pladl e Ja g piall ) ) clidla (A sha |38 sl ol
peind AlS Lisdaty s colinull alat A jeliia A g sal) Gulal gl sty slaalll (IS8 6 il
gAY Cldb Jsd () Oshay agild 5 ilae elasll Gy ey dudall S L 13 o815 (bl e
Lyl

Al e e slee Ll o Lgne dalailly a iy 38 cllind el ddg ey (bl ge @laling Laie
aal 2By e eleat A Al el jlad e aaiay O (e Yy Lgle Ialaie] G sy 5 oo JA))
Ay sl agd aalatund ACA G pladll (e SN ) el 31355 Gerald L. Clore UsiS .J )l o)
i WY bl filisll) 5 alall o2 ey can e o el asy JS agll ) El Gl Sas)
el Jlehl Llle Gl o iy (JUall dises (Ao callall e (0 JSG) U jeliia e il A (33l8a])
o3 b il (S5 0 s cle dae e il o 585 Lasie 13¢) cdnadiall sV (3 (o 5 B2land
Laaldl) 5l s I 5hle sall ()5S Lavie ST duiy (pasiall Giad )l () shay AED diad (Y ¢uadia
Lale clina 06 Y Ly b (bl L8l 3 all S35 clea s (8 21 pally Lo clipia o 6y A
oand Mlia G a8 bl AL 8 6l (e 4BUS e duas 06 Y 8 4isly e JS5 clie
Apai 5 il Ao @ll 5SS Y 8 4l gl uale alea Las sdua (55 380 3 Al

il (pysane Cpand ) sandiia alladl a8 LAY i) ol e ) D) dallal) Lo g
Liniall Gl gaa Lain Tl o i 3 ppal) Tl gem (b (555 Jhall s (b el
sda 1 Jsid cyible ailiad gl Lelaly Jead V) seall oda d3all 3 (Sl celin) e G
8ok e A1 Gupla) i 5 (a8 o (e IS S5 geall o2 (b el it sea
el dpala la yiiad g ddhlall e aaiad a8l gl 8 Lild oda dpdlalal) a3 1) cUaal Hias Ledie 5 (gl
L Helieg il U laliad 3l dagal) Uy jlas e Ualdiel (e Yay oaJadl allall d Lo Gias



Cabal gay e Sl (5 (B a s Ladie Mo padd Cul il U Wb cilad ol ey 13a
Cadd ol A8l s il e Ubal 4y 58 e pe ot olat agl ) e dld i cagale (950 (i)
Lol Caline JS5s dga s (5 pedl iy I3 5l i 5l S

(Ul Qs (b dpuliad il slasS pgibal se e (pading peaild s (3150 daa sl agiln IS il o 5
158 6K o) Ll ulall 5 MAmad® ol MAliaa () o5 o Ll Sla glll g (Manda ST o) MM G K6 o) Ll aladal)
Oty Y i b)) el s Aad V) elail sluill o f CHEN (any A5 Mopadd" ) Melakl!
Ol (s 8 5ae ()5S5 38 Adlalall @SBl () ) (ge JABB1 aa lelal 35k e "dla ) £ el
Db "SI Lails aa elac Y (lall 5 ) Alusy) JSUEal BSY G ) L 055 8 Lal LS
On p aels (el caial) Wl QU 5 "elly (il (g 0 0l (e laie W g jad (DU slusil
Magaas Gy | ot

O i) jae Ao il pui i i @iy ing Tl 13 e Und llin ol Ll a3 W Al el )
i 1gd ISy Gl e 0 )38 e G saay g Al )l G pladl) Gl (e Ledind el
Slo GLL Gsmin aeild pmall dpaly Il Jilad) oy (5058 Ledie 5 e JSGs (ppailly | 5ald agil
D Y Lle il Gl ol ol Gagmall e il LS dleda  as damy Osash pell e a2
e Gl e I (ga5 O ddlalall (50 (S aleiy Lo 3 Al Lais lligh Caadll 5 Tasially
Jiy (3 al) (3 () g 3 (e Ams e (e o e (Sl gain JE Y00V Gle algy 68 (el
(Opinaa () sean o el Al 8 L dbdll Gash e (b e Ladd V) (e 43S Ao sana
sdliicly agale (3OUYL aliy (30 & Ledsheny | S 3 el ol e YU Lgim saiall QU6 i
Lpeaaa )8 2 ailas (sainl) 3¢l Luilalall ild sl o s Aialall o2l ilasall jpusdill 5 ¢y galusa gl
Lo fopaall gl Adads ) 4pal Aakalel) Adads i) A8asy o 1 oaelSh oL (s aad Alaalll and b
el gLy ag IS Aag e I8 MAL il a gy 4y ped Lo Gl alaie] o) 8 23 alas
& 1S Al Bl Gaial daga 1S Al ol Gl A Sue Baa g 8 Lee VSIS o) g 0 AY)
Aag o )8 3T agale il (el ey Sual) Bas gl eliac e ¢ slad b 5l COE Bawia dia slia
sla i sUadY) (0005 5 agdeay Laa Alladl ALl 3 5 ) shaddl Allall (il gull o2 8 diliay
Ay

ool 8 Cpalise 5l Cpaal) e U Al 8l 3Ual sl s 8 Ylad 1) 90 aali Aalalall 3l ) )
5 YV ale G LilOLs Al i bl i (e O 33Ua) clilee s 4 56Y) Jaadl 50 3



38 Ll ol e VA 038 Caial by palue e 1S Waall e V0 ol Cangs YOOT
ploall Jaasd AS a5l (s slal S cdidga sl AV SLud¥I5 ASLLY) G il (B ) gshal
O Jedy oulal) 038 8 ol sall (e a3l o 385 ¢ S8 () s S g8l I gl e padll e
835a 5 p2e (e a3l i slall o s o) Ll (Saall e (ST (5 maminl) Sl a5 JlaaY)
sl ¢ laall (i gall 5 slad 5 Jlall Jarcall Jla 3 Gl e gl yaal 30) Adlalal) agadld s s
Aabalally U yary 050 (g3 A & 0¥ 8 Jaaall (e Alaal 3 ey Ledic aa gl (e 1B 55 Cany
e A alladl 6 ) 8 (e 330 Lo e A1IS Lpaaiiins Lileay Las ddaall]

Lo G ol gl s ddblall 85l Sy chadd 455 5 Le | Baay O pgle g 43) Al iy
3aY) pla gy s dlil 5t Jrnad Ll oty Lo Laila )i alall ) (oSl Gl s 40 0 sy
Lo o ey ¥t il 13 O ¢l axy aleins LSy o(lin J) 3 Y s Lalad (ot Y 4l e a2 lly)
add o) 5

oY) e Ay e AS s e slad g dand s Lo B ey jie e ol Jiad e Ja S8
A a o A Al eda ol (ml il o R ¢l aua (5 jaa mlaii (slalie o caalallS y Adaalll o3a
il Jna ol il o 5 413 Bl Gy bl g lans 550 S neads (Bhaliall o34 o i Lgiua ¢ o2
gl g Qlall GlaA 3305 cell o neads o 58 g s ¢ s g saall live 5l s g i LS
Ji Ganal) o3 Ly o lelay Lo cang 13gly o sa\Ulal Gadal GIA 8 Gy aldall o)
ladie i)y de Gaad B Al sl Gl puaall 5 Glalll slSlae @lelay a58y A dagtiy lghgaa
Lo Ol can  Lany 9138 2y Gaany 13le anailly ) sdlly i Waams g e liia I ol ol o2 o i
ol e s emS b 5 Laie 5 olilad il 46Uae Ll AN ()5S5 Al 028 85 SV w0
Lo gl @l ol Laite J1 53 Y D ol Gan CulS S e (g 4 Ly uball] e oland lia
& olsadl Ol ol @llia a9 Y 5 il (555l s Jlaial @bl V) ciplalall leild 5 sy 138
Ay sha 3yl et dpuad) @il 505 (S5 ey Glenill 430 jall Glil 505 iy cleles o 58y Alall o8
S jra (e 2 Il Tagd s Dlysha 5 (5 aind 28 V3¢ Ly ) e (Gl o sall Al olgil any in
diay A alladly Gleley 4 jliay Liad Lodie S35 Ja 4o Cilad] 3 ol @l aa gy Y adly aalil)
psfi (shliall ol daal Llle 4 daia G555 45lse Ghlia of Tl il asy Sl dl)

e A alladl el 5 Sl AOU ¢ Laiul1 8 4 geaa 2 LS g <l il



€I B e AT B S8 dlei) 5u a8 Aday dwal) (5 58 4 50 Bhlie 585 Yl Gany
oo G 5aa A3 se Bhlia al e 1508 055 28 (FUEYL ek & Gay a0 (e ST Ll
O smabaivg Y agiS Lealiag Al aledall 40aS aaay o2l 5 cllaly el oS lall 40aSy 5aiil) oo Lgtidpha 58
iYL e s pladall J gty aiosd 13 ccanliall 5l A (lie bl b i i (e Al A8
Lia Laila i€ 130 La gl JS o J8 daa Yo il J68 Al dspailly Ji (e Canans Ja e 3al)
s e Wl e SIS i gl ol a6 Ledie B dagal Lol e 1Sl cnal Y1 (Y
i SV () has 585 288 Meludi dlial i ) G lailly clald caladall Gl " a5 5
G YL el s : Bac Wl sl alaty & ga gy Gl gl lall Jlae o) 4l 138 Qe (e ellie Koy
S8R Sn gl aia 136 (A yie JIn Y sl G 3aa alite () 5o Bl e S iy
o 15358 il aa Ll o juat ) Lihalal) agaild s ) slalas aeild 1agrs e all ) sl 138
Jals Ly i A Gl ol o 6 Caaled 388 g gl @lilad e slaall 028 i L 8 ddasll S5
@€ L e Al 4d gl aiad) Ganlal) Y digall Gaaal) elills Ll (uSad Y o
s e ) Sl elsmale ible ulua) OS5 o) sedl @l ) oMb &) il 5l A aa b Gl
QS| ol ASus A slSlaall cililee Aol 5 Lgila 25 Lol dasa Jab e s 3G Y sala 5 e
o) 08 Lty 3 Aalalalls e lad 4 (o Lay iy il ¢ jluaialy iy sad\dlalall

Al 5 Ol 13gn s cpibalal) wE Sl a s g chadd Glelad 43 ety Le 55 @bl alad Cnual VI
Sl (& dlaane G paully @) gl s eeliba Ak L el G peliall puea e Galayy
e e JS0 " el Gl a dpual) A Lginaaa g dleley 8 dpual) laliall d La i)
Shsiall uvigall o il a8l 8 slal) 8 Aalull OB s ol e DA e sl e adiay
Clamall G <hiay il elalalld ecilivadd 3 jae Caval JISEY) 038 cdr e la g8 4 (s La el ladl
o A gasall auall 4 jae shliey bl oSl A (e (alalY) dible i agilSal duulial)
zoe yshis Helen S. Mayberg z ssbe .o 0ol 3331 ) (llac V) dde caal s <l i) (318
Y oaliiY) eV s oz dall Ao glia sy QLY e (o silay cpdll (alaEY) gl glall Jal Jled
I oS5 Adalaa s A Ggmalae peil Gmdy Lial agd dag je QS Cllisi (e s () il
G e e (i Applal) il el jall () saadaion ASIL agia Giandl Of s s ¢ getiia SU Al
sl danen (B 8 pa s ing Gsashy Lalall Glleall sl ClaeY) Al s (e paite
Ol a5 Lexie 5 cual yie) 4800 A dgut I il Ailaiag LS shoay s 400 5eS ladl Lgd () slany



e Ll Judiy Gld) w Ledie 5 caea¥T e A5t Aa)) Co oamall e GlaBY) iy
Ghlie jaiad &y 1aga s e (ol 5l a5 (pudasall Baad Gl Al Gl e U (gl e JS
.?H-ﬂ ).uﬂ\

glaall §uoc pudni 1—¢ ady dygeall
O L Lt Sy il sal Adalall Gl gl o se Y5 s Jadall = e cpli Appdall e )
Al il a1 el Bagan (5 ke CLEES) ) (0 38 Lae gl g leall yilaall Suisdll 3y 5k
85 pall elliy oS5 VT i) (0 S Aibalal) (313 Jal (g0 age Dzl gladl) il g0 Gl rmaa
U el S Lo () used 5 A anl) e by i se D3y cJU) s e sa g, Als 23
Balgd Jang s oxhal) Jaeall (e e o183 Jana cllay 408 138 (g0 a& s deled b il 50 jpadiy
& Aagma s 5SI (8 aad o Jie cdliall Gl gmall (o S Ga ey SIS 4T Lyl dpmals



Al e Ladlal) dpeall oA b za )Y e s ddklall sl skt 5 Y 43S (3530 5 Al
el 5ailly Aeled 25 3 AV ¢l 3halia a5 Laiy caithle jing L A sdun Gayh oo oAl
OSl s i) s 15 Ol Sy Adlidall dpandl LA (e Cile sane ol Wil @83 28 2 ClEY
Y AUl gl B Qi ) S i) g Al 8 Rl e ) silay () i yalld cliagl (Sl Gaany o oSy
On el e¥ 3 Al o) Jainall (e 135 ediniil 5 adnn sbime ok Ge dia SR il
Assiae pe Glpi e dadlill dshaladl

a3 Ledalay auall (5 38 et (halie () iy o el Lo paaty o o 8 W el lalall @l oY) Sl
daluie 5 dabla 25 Ghlid) sda cllic JalSy Yiai) bl )5 sl e aclus ) shbidl o 6 (e
sl 5 peadl s pandl pads Al 5l 3L () sa 8 agd i gaall 1580 Al aual allaS Lol
Barie (35S0 Laily L Aald il il ¥ ed @AY ulad) dual) dliblie L gAY
il Amant s ol 35 Le JS ) aiad 8 ol3n dging Lo ll 5l e Aasldl) o sl QL 5 g Lt
Ak s sl 4 e Le (8 el Gl g Saang Le (15 ety i e e L o 8 e sl
el poai A3y yha g o 35 e i L sa AN S 50) (6 gy cdllgn (g sl e lans 5 i
(> el

Ay o) @5l (8 OSUs )R (s Al 55 O 8 bl 5 lagY) 035 e slae oy (s 8
o 0583 Ailalalls ava ()5 30 ) aiog Of adde piaa dllic o) (lai 13 e i LeLaall ol )58
O JUAS G ol A Cpam g AT S 1Y) Le g STl aa 8 AiDlall g (35Ld) 2ede
e Lo Sl s Was dpesll Bl 8 o) calf sl pa G al Cpolelial O o) Gadida y (i e
Addalally &5l @l jUai 305k oo Y Al Al g 3 Y sl 5 cdla

) gy Jeall O ") Uad g JSY) A4S 8 Antonio Damasio swlels s sul LY
Dsaal ol (alas¥) ol saulels sistl Gy daSall Jal (e (Rihlally A Le 58 5) Cardl)
oAl a3 lee Of it N ) (55 )30 ppdati Aikaia (b Lags Yy AN agiSed (Bl jualy
) A8y O ) S a8 Ay @l BlA e 5 all e agile ya G s Alall A Gl 8 gl
dibalalli L (5 ,a0 3 sha odaal) o Ut gladll e Wlaiis) ll saaall Wile slee o) Caa
i) Aaadaal) 38 (8 eclibn A o2a 8 JS el Ll i canin s RSl Ja) (g A5 e
SS1 G sany Jaaatl) e ciaelis a8 Jlal alle e 5 juhad HUT L auall (5 53 alaii il 5 LeShiad
any Y aamy Al G YA Glad alladl ) LW S W AT s U peae 8 AalaiiY) &) S



e Ninll B (ad il ey o sgde pading SLaBY) ale IS S8 galall A A ) (e
ilaia 40l alSal jlaal Ugibl o 8 aSadll ki add Cila sy o il "galaBY) Gy
CmlaBBY) G Lismae 2xy &l ) (e ae L dpad) dalaBy) ey plaall Lulul o sedall 138 GlS
& GoAY Kl IS I e sl Jl sl a8 awall ()5 38 adal 3halie CulS 13 (Jla gl e
0585 ) iy Y A g o g Aallie e aaiay MER)) galiaBY) Gadil) £3sad (ol ¢ L)
SoaY) Sl bl 8 oolaBY) 73 saills ol il 555 e Talaie ) Jaxy clelay oS 131 ilic
Agpac LA Al jdate -l -

@B 23 ek S IS sl Aag pe i€ 38 Al Lale (DA 8 Ciaa dpalail 4 51 UK ()
el S i S gt S e Joff Madrick  ¢lisbe Cius dnaall Wy 5 o Sad)
O Al & a3 G lai®DU Zpulul) HISEYT (el Gl Malladl 5 1S 5aly () sl () gpalai®Y)
s VSV o3 men day L aad aa s caidaal) 35S0 el G Al @l syl
(e e Jamd) IS5 Jant Aadaiall pe 3 jall (3 gud) ilaliail)

Glldaall 5 clalaeyl e 25t can ) sill g 2Lyl 5 ol jlaiin¥l Adaiall &l ) a5 clabai@y) sda
Labiia pad) all G sud) sl of () Al ) ilaill 5l LS dige S A8 ) ) ahasi gl 50
ApMie @ ) 8 MAS) agiSay Gulall O sa dag il o2 aal 5 i Jog pd Cand dai aia (S Jans
s dnalall Lle () suedl) I8 5 ) sulital) o ladll (e oamany ¥ 220 @by IS 388 (Jiaine yal 128 5
pladiuly seliall e ) glathy ) peiSar ¥ 4l Cum ol IS Guidlie 15350 o) Sar Yl ol i
Al 13 s cclelay Jals @l jol g5 88 IS ) gd Slava (55 53 Alls Cany 138 5 ¢ D) ySa))
DMy Dl bl el Ladie i eelila cillaad (e ddaad JS 6 el Adbalall 5 a0 @l ) ad
e S Basase JIE Y 4 At jall (il el dlava (50ae 8 Apdlie ) Mas) e
<l ) 8

¢ paiesy 13Lald cbac V) ale daeay VW g Sleai®U Al Al Ll MR (g il Jinll o sgia IS 13
5 skl & o Sl 3 () ¢ guad) ASLan 8 (o Saaie Libaa 408l (o Laie ) Lalldal i) o LY
Y e g by A8 jae Al sa (sl Jial) O e pail 6d el die Al 5 ) re Alla
Aaall) aad & 58 ¢ 50 Lkl Con gl Lgaddiio 3l Cilaaal) s g el gld) e 5 ylapul dalalall
Al aSal Y EEY) e s (sluelog sulun )



Ldendead] § il
sl
(yoyh

‘ol e
&‘ ¢

-

(sh>lgdl geall
(L))

8353 sall A prall i) 5ally sy Lo g (A ELadl)) 5 Sl (caiin 5 s ) it (5 53 1E-V G55 ) el
oeliall psall aplati 48 5k el easll il I aghy 5 ddhlall B e Lo (358
O3S 0k s el 028% l 8 Y (S Y G cdmy 3 Lalill (ga alaia (g 8 ¢ Leall (b ¢ Jlaialyg
G e liad ¢ sidlic agily 4 agudil Galill aa 5y Le e il iy Adklall 5 Jdalall @) a0 o LA
Oliose Aledins Loy 4y yodi 38 Lo Gaea audaidt] Y Gianp Loy 50silly Alaalll 038 a5 dpaual)

e les diy 8 Baaia Lt (s o 585 Adle) ddusia 3¢ 53 gl
alane (381 5 cJaadll 128 8 43,80 Lae LSy SS) el Cailla g ol Al LAY e UL pag
dziia A4S e lali Bataall gleall Joe A4S 48 jra e g8 2 e W e Glac) clile
Adaalll oda a5 Lo o ) Lesa (paSlia 05 o LiSay ) e LadY) (mny ligh b (e a2 5l s ¢ oo 5l
Gand o)) faall a ) @l paaaily 5l & i 43l Ll e ) Gl Gl dliblacly el o 5y Lok
s g o8 (sl Lacaia Ll o585 aible 5l 5 5m 5 583 ) 588 JS o) edlava (555 A
Glo Lt glay Y el wd sl of (JUal Jass e g o IR0l @ aY1 e | psiia e a il o
€3 ye JAl Ayl B e Jslag Jb "0 sall 138 8 Led i€ b ye JAT Al 13" ) g
o guse Ll o3g] Sl B oL 4y i ) g gl "PANAY 238 8 sana (S Ladic (i gal) 130 b g



Aadalalld (Agdalall o i) Gl A ga e sagll 8 a5 Bal ) 5l ehaland) 8 sl ol B2 OIS
s g5 e Al e cllial (reds Liadl o

a1 ol bl S Al 13l ) eladly ) sS  ll Sall aal asl ey JalA &) ey
Alalall il 5 o) & jlie) (o Sl a2 pia d e Y e o 3 ke dlsa e llall ) Sod
DRI dga g e Apdhalall cliiles al I S8 gl 84 KieS e 2o (Al s clal ddhalall jelia g )
il @bl iy a8l 813 5 can A3l e o S o)) 4 dpililall cliilSe paa o3 gl clela
1 o815 cellalay Gy s Jal allall (8 2 50 Lo a4l o s 288 (gl (ot ) A3nl) iy e
(Adaliuy € gal a3 (ya 5 Lgh Sl g dama 4 JAlo 3lad A 53 Y (LAY 8 Sla) avan ) i (ddl A
L iy Ll Aol Al e Aadlall dpusal) SEMANAe Jundy cludiy Sladl 5 clity A8 il o8l ) b
dlgie B8 Y ol guim 3 pae L) (o (B Lo dalayy Claslen (e oy 0 Lo JLAL o g8y clliad cellic
Lo S il Ay 5l 43 503 mpns sy sy el ¢ 21 SIS o) e Lals ol ) aiad o )il 48y ha g
Ahlall G & ) 5 1385 ¢l Slasa Aaling 38 L JS Al dal e 5 asa 5530 e i 8
(s palbad gaal a

O san s 4y ¥ elld pay cAibalall Ll UsSa g A5l dilanll (ga Lag o 3o alal) &l oY) ey
3 Ll aaey Tl a3l 3 jae (e laiad ST 4 i)y (el Jle e lialls diblall
ANy o aa (gl A je Anade 2ay Aglad 8l (5 slle Jails O S A0V 5 aSUa S Ladind (Alad)
ord Le ARy phay umy 5l Sy al g had andl) ) (e e Il ) Chatic B dSpa QAN
a8 O LSy Y Aapel) elially GandaWl cnad e el oS 4l @ pasivud)
daalall Uy jlal Liliy 48 58 () LSy Y Laaa 5 Aabalalls ¢g slla sllas Gae () sraiosall (3a BYY)
Vs ol al) o2 agin Lae o as Y Ly« AY) e e L lad Gl (e Wy el e
Gl O3Sy 5 Omie 05555 Ladie aladall Gl J gl casall g5 e Jalaii o)) dlile any aS
llic (Sl a5 s e Ablall daad of dlle iy (il (535S Ladie (uide adly aile o)
A Al Lgd Jaat o) 8 clithalal (5 e ol 3 hall (gaa) Jiali s dBa 5 laaad iSI el ya) 245 (1
de siia g 4dlite (3 ylay (<l 5aiill) Gupalal) oda 5o 3l 5 Sakl s Aalal udal) muad Cas
A ) Rl a1 Salalall s g Adagl) U el 5 allal) olad Ll ) gasl g 4gausal) (al e YIS
PUER S



o

oAl Suadll

lall g i) g asalia

dodly byl ol ugdl dows y 5yl 1120 55y 8 yguadl
xgll 5 (553 L doocto bglacks phaoll ugdd dows salls



-0 b5 geall Ga ) ulal) i (o5 LS dliaiio 4 sla Un ghad (555 lild laall (il i Laie
La e JIshl s puall e etia Citla 56d chsha e Dhall (g (ssing Y daphll & (ST o
¢ 51 ) (e il 5) daal 5 3 gan 4l Gud Cadall 138 O (8 Jla gl VO ia g Ee e Gz ) 55
5 VIS (0 dima amlia Ld Uiaed) (Y 138 ¢ ladll Gugd Jaly Unshad el 5 Ll oy 13Lals
JAls dipee i Lae don sall ) shal) panl Ll aaaliall o3 aladiinly o sy ¢ jaally & )
piaai s 458 JS JAky R dpaal Jalis o 585 Waie 5 ¢l adi Ll e Lediais slaall (a g Ciuha
anl) Lpcans oo Alaiiall o) Y (e Ao sanaS Wl i s SIS A5 S o culadaay)

& aain Latie (815 -l ual) (e LS paivne Liagl (5 i) aDISWG ¢(5 pdl 2SN e sadaiy 138
panlaal) a2l Elaall gy o5 HaT 550 138 Chaay CaSh Aliaiie LSS Ll patus Glild oY) clial
iS5 DS (38N 8 (S () ALY ales A gilall die il o paiinal) AN Cayia] Aabis
Dl sa G il Al 6 Ly @iy Gl @geall o) dal jrals il pall (s 5aal) o
el 3005 Cigiatl BaY allic Lgaading S aaliall Gaa gl oy jdady) 23l 3 Pl
058 Gl sal) 3835 0¥ Claailly ke Aadal) dglaad) s3a () Assgde lalS g adalia I Lgien yig
Gl 3 D geall QU Jua Ao sl GG (alind Gl pallE Alall | ey Lade
) gl 8 can) 5 Cga ) o dnand Lo A4 Hlay Wikl g bl alisy "< e\ Death” s "<iDad\"
Oaid e Al ) Bl s A (addll aan g Guin g e COUAL GliAT AS jaiall G al)
oty glaalld (Gai (50 aay Gl Ladie) Ll z A Lgmans i) LSl (e Z3Lally 04 agd LSy Y
o e Claslae (ga drany e JS (g e Lgadi i 5 i peaall el s Casinail) 488 alaid aldall aladinly
Ot AY) e Jeal 58 Lgagd s Jaal) (oS ol o Laa Jadd Ll (e ¢ Jal 3 dae Ja

S Ll o5 el g o b sl e 3k Gl el i e IS ey a5 e o lling dalall analaal ()
dage e e g ol ) S a5 (Jalad O s 0 e B Vel sl el a8 ol
e 4@ S dlelas I daad 0 4 jead) dlaaall 3 Jila s Jasy Caali LT ol dually
Gl & OO e pands o8 clinal A 3 a6 (3 aaall 5 S i ALa 4l e oy
Allaa ye (sl gl 5 Al Jagha o i al il Y il psill 138 a2 Sl GAELED
Glalen o Ja Sl AalE 8 s LS DSy e 5k Gad 4l s o3 Alladl ()Y 138 5 o5 puail
e S ja LS las sy JS55 5a Dlalaadl 038 5 8 pdla el ) Jlaa Jal



sl 5 BV 5 madall 5 da shadllS (5 siuall midia J 5V g sl cdadail) (e e 5y e 5 )
Oe) die Aadai¥) oda alady cllic o8 S8 caaieal) 2Ll s CleallS (5 gl Jle sed U g 5l L)
Aalaill g aaaliall oda sl i aiuly 5 pial) A jall DAL Chiiad (V) Lgaladinly oy diy
Lo Lol lilida () sSus dgad s (2 IS 5 il el gaall (e alle (e 3oke dlln Lo S () S
(A il 3 4 i) 5 geaal) (Bl LS Lalah gy ol Aalil (o eef (g sS Jluaialy g cald
8 me s dedu Lnal o 3ke (o8 Dl Cllaglaall gan (8 (Lilgd alaill o 506y (oS
lsalll 5 Lt A1 =il 5501 5 Lgmans 1 €l a1 5 Wl 53 0 clalaalls Lelay cllie ol Sl il
LedS ccaal ol 5 aYY 5 g la YIS Lgdipnd ) Adalal Guand a5 L8 35 g€l 5 Ly e )
Ly 0 U gloall dage Jiatiid ez Loy (I gl sum s Aaad al) Al 5 5 puiia s L) (o
Al sl Claleally e Wlle (aad o)) liSay (Jin IS )8 Lgalaiy g e ) (a5 Ll son s I8 e
Giadly allall 13a Jual o Sl A el elia suall (ga Yy G sgiall Calaa s i sall 5 el
ol I 5 65 Je <l Agall LAY Gl Jaad alidl) aladiuly dlelay ol (Jadall Jaall 34
A g Llall danal g @il ) puaal ) dlgle 2L o yuaill 4885 callall 138 8 4] 505 Loy W jaadl
Gl e alle A G Algall b cl Laiy s Al Aladl deal o Ll sliie ) ) eledss da il
oand A Cariail aliall aladinly elald aisd el ) Jal anlal Alladl 138 e QG (alall
Js Gl Ll @13 3 ) geall eliyy ) vie cilad LS Lalad clulf @ll #lie s Lo slaii Cila glae e
Gy e daelis Al anlial) e ol goas 388 7 58 o dla deadl) 138 & SE Jadll 8 dla3))
Jala 4383 (pmae asgie () a5 e AV (e lgle Juand ol Ly el dibale S8 dlgagd s <DlAA
psedall s 138 usedl) il sa 5o sk e o a0 Le JS 5 AR &) oY) (e s ) ot cllie
A5l el @il Gull" Gl oo U Lellay) a1 Al 5 S8l S jall ddkalal) 4yl st )
Dyl S i b sa Caialll G Jledal ol I e Yags "fae 58 e Ty ) el Cataal alasily
O Cainalll g o5 Gild o jelie el il o 65 A8y Hhall il gy pad i Caa (gl 55 88
s pud) o Buax Slie Citeat] Gl pdall dlle 4ldy A1 sall e a5 JAE O Osus o
oo a3l Ul giall 585 (s Aluad o) Gy shlall Aluad 3 ) soae il 1) L il
Oe ol al B it olilba (e 313 dlaad U b Sl painly dlelad 4 a by ) o puall LN Cayiadl)
T sed Glelanl Anally 1aline Slae yiiay Capiaills (lelding il dpwald)l ANl & iy g Ll 400
IS Genti ) Jlall gl 3 gl 48 e alal) Cileway I aalal) (50 jeliall (5 5S5 448



Ayl Gary g il Jalading Caiailly dalal) (Glacll ae f) Al Jlell 4 s
an s o 5 Sl sl aalie 4ind & a0 aliall (ge g 55 ol Pl oS5 aly oS Tamlaall ale : dpul)
§ hall (e Sl Bl G aakiey S eShay ol g ladll e cany 148 A 5 8l Al (a adl)
Ledie (S5 4y o 8 (5 8 Uil am g Ladind dads gale ing OV 135 Y ALGY) 038 (e a2l
ot jeliall G SEAES & 580 Y Gl oda of daale Cilivadds o @ gl Jila ol llia ()Y

Llasi) (585 o) dging Ll 458 5 Al (e U aiSi

Lre Lgaand oy Gl il a5 Calaa¥) 5 oLus) (e A sane Ll o a0l olaledl g 480Dl oy
) gl agle o jlaie s LS5 Al Jle JiaS 4 Slo M sedall! g gty 0 ga sy s le a2 Jiadl
O oo dlasgia JUal Jas e 23l celelas Jaly (5S5 aaladl Laiy il allad) i () S
Aas el yan 52 )5 aaad apkaied ¢ guall A gall J) sl e o sedall 138 Gk o 55 Ladind ¢ jaaY)
iy Glelay o iy Waie 5 eclelar Jaly " paalYIM 48 e JUa s jeal) ol 138 (b o) ol Al
Aipall 22 o) jaall 35 ol Al peal) ol s oS ) 38 liac (DAY daal
33 gl 8 o gy Ailine agil sl il ) il Laga "ol e 4K Alalas o) jandl 355 5l anan Juand
39508 Lgind cpasa e ) eliacVly pealVl 438l (0 g sl sliae V) G CDEAY) sy
et il Ja3 Lagias A5 13508 (55 Gy ) paad) 5 A0 29550 C GBS ellany 568 sl Aa )
DV sa 3l ol s OF (B sLadY) e aall (5 58 camlially ole Jiny olialy ol i g HLEN 8
o cagdsa s padbual S jas Gadier WU (55 cJailly glall s COISI Jlally <l el
@l gn e Glan¥l agdi @llaad Laa Closlaall 03 aany Glelas o s Leiun dilise w5 ) alli 5 Ul gual
Laiys Laguamy (sl Sy s sy sl Ay a8 (ot 5) Apaal) (3 (0 sualy 031 JULYIS
Oe ¥l S jall s clabeall oded el jlad (s e 1508 §5S8 dlnal) B sia) e glulay
s e oy Apuall OO 4 53y a iy ) ety Ly 31 Glelas o)) anliall Laadiivu Ledyial (33 5k
O Al (e La s s a5 130 el Janas And "6 ) A0 138 daly caslia (ge 1" iy &
O On el s adl udt Ll Capad o iSed clelan Jah 5Ll aded Lasgie Sy uilal)
Gelay Chiay Lodind Lla oidlise oyl ) (e ulS elie U0l Ll 3 A all 3A)
"8 hanall o seda" AGLL 8 luall ki 285 5 Lol o sgda addivy 4dd 5l Ledl e dpual) cA



B A alladl e adiad ) gaadl 138 Aila) Sasally o sedall sale (03l cdnd 555 38 Lae laged JiS) i )
BAS" g g il 5 e £ smge Do daall e me D3 dlia 5 o las alal) (b calles

ool (SIS agh Jal e Al Aaga LY 5 sl Jinll 3 Lelfiai 5 48 jaall oot
O A sias Clae da )l Led Ji Ay Ll o Leboai 8 M5 Ll o sgie Ciay lie culla 13)
Ob o=l SEYL 3 Sl dualall zaliall Cuald ad a8l (e g 5 e Talaie) Jaady & e el s Ganal)
cllic Jals ¢ Al (o saldll Ciy jailld Gae oo p sgde o @lll 5 vie AN A3 5kl Jaxy Mo sgdall"
COlae a)ls me I AS " (a BLlld die il L &SN ) jeal) G Saall Caia g sy
3okl o3gh ("l bl daial axdiiugs anll ey Ol g sed il Wby Miiuy gl 5 acliag
"Oadl AAIS  ggda ol (ATl 3 gan Gllia Ll 5 bl (anliall) Ll o Lo (ai aaliall 480K
lxd e < AL g saa 5 4ad Cilia 4l 4 seie JS 5 (Y] e il A o ggia il 40 Y
o seie Cand il Lgapend (5 AV e Al calin) o s g Aald Ciliea Ll Al (JUa Jas
Leld i o) LedSs o cliiall o3a oS ol g Jail) A3y ae 48 jidie Cliia el das JS Y "daill”
Lo Ay dlia ol 2 Y e Ly ClDUAY) S Laga s a4 sede in o Ayl dda 4l )
e Al eVl OS o G alalally dualal) SIS laill da s ae Lgolin L Jaals a8 Malast
palaal) o MCumallt At a8 ) VD OS e Lela cliany dgliie Moo sall 38 s
(lind) iy au gl seanll die (il ale 5 olallale 5 danlill e Ll & plag 38 4,Su00)
Y Ol ldl (and (BAY) e iSH Jead e 438 al lae @ 3 VA ol ) ST
ALY any sy Covina COW 5k Sblae i al JAY) Gianll g el gall il jaS Ul gl ellias
o seial L 5 L) Ylie dalaill iimy aal D ey (e ST Lo 20 Ludia Yl yiiad ) (5,80
a8 Aiblall ale 8 lacle o Al aaliall 4K 5 kil Cudasd 3 cligmad) & oK1y sl
il g loall 8 AL oy "o sgiall” O o (i K0S aaliall ala )y (o B3 i dga s i
sle idall duad gail) 5 el 2al) M Sy I 2 pailf! sy Glld oy g aad ) A5 e San Ui
IS O (S0 e bl agiSan 5 s pel s il () sSlay agdl (o ) sadall Al 5 Jailla (JUall Jas
i N phall ety ¥ asSls daialy Gy aly il e Hlailld o phll LeiSay ) sebal)
Oy aseiall B 1S GOEAY) (6K Ladie (815 (e o seie and Ay adaguad) CHEEAYL
ellic a5y o8 Hlaill dga g pladinlyy ") sulall" 238 s a8Y 43S () jlall 4iSay 5 Al @lliag Jaills



et e (gsing s Wlai SV JUall padivn g o Jol 73 5aiS Ldde opati 458 ST 4 sedal) a0
Ll bl JleS 2l i

Deliall (e 428 JS1 A gaill sl | shay o sl Ol (0l 8 e liially JaY) Glady Lovie
& Soah oAl ol st (0l el Caa g o sty 0b (Saal padd Ge culh 518l g IS
3 e a8 L) A Sy i) Cigea sy AlS oSy JL Guinie iS5 Ansll e
Glawdl e 553 ¢ 5all @¥la JS Gl 4l e a2 Hlls canall g il ) gad iy s Lo (add
AV Al o o8 AT Al o sgie Caal S Al Auad saill el o Ll Y1 6 Sl
Y Ll e <l gl s 35k aladinly Adadl) o jall Vs Gui Laie Sy ¢ e liall aalial la Yl
aeall O e a2 e alfslall e i o3 e gt YN adsaill paadll 58 (usead) ol aa
) G 1S T i lan g 28 Gl e Yays e sall Ll 8 o) i Le 10l Ll ) Sl il e 5450
b i LS Ll o5 AY) e Liall aplie cand @i 3l colidl) SIS 5 1o sl o sehe Cand 0 )
Y Q)

Y o S seudl ol W el padion (oS L) 8 45 i Addalall A 2 3la ellas (K5 Q1 1)
e ALY (4o Ao giia Ao ganar o) pe 38 clgll elinla i 258 Dl 23l el a5 pladll ()
i Ladie 5 cadioaty 4t ellie i Tana U g Lesd Gind Al JS 85 il Alka () 5al) 4 seda
e Jdie 13 GlS) cipe dand (A4 )a (oA) i sall iy padle slin Cllie o gy (o ja s
(§leall Jala a5, sall o)

o2 daa JLEAY 5 cagiied JAl Liiall e dgilie Al il Gl agiSar Gl b eladall o
Aalidall JIKEY) e apall oLl o8 5 ey iy o Ll e sde Jaad deliday a8 oy lail)
oY) 3 saill g 5 ) (50 da Leliady e ll JISEY) Glill jeda) a3 lgamnyy Llaid) elllady
Geosn ol agdl (e pe Ml o 3 gdal) J5Y) Lol 73 saill Jiad (e ¢ siSatians ool (g S gial)
sl qalaivg Janll Gl Jing 1385 Adlinall JISEY) 8 4nill an sl slagls ) 5al8 ags ol clld g (J
Akl o Ll aaiy 31 1385 (8 e adile 38 (S Ladie s 4l dalall die ) 2350
ol paliall G 13gr 5 Al zling Laxie 48 plall iy Lalai apan o ibale 3 50 (318 43S0y § Laalls
LeSia Baxwia Alial (4 y celelan 81,1 S5 Y VAl dpulad #3la Vg Al iy o3 e 5 Jle
e Leindai g Lt Le 8 4ntl) da o aladinly o sy g - JaT e 28 sl o) o 3ad) sl Lalaall )l Ll g ladl)
ol A yal zliag Ladie (JUiall Jans b 4y (53 (i gall im g clgd claliin) Cuua clail



OIS I3 Y ol (Jaill) dlinla ol e i) 13 OIS 13) Ly LAl a iy elelas Gl SAY (S (e Jasilly
COlae asb iall ez o 5l Sl B e o) 5l S o) g JaEl A28 AS e 13) gd Leadly
Lawrence W. Barsalou sl b (il )5l aul s 4dl3aS) 23 28 138 asliall i ) adde 4ddic

) g aaliall ¢ sasyay Al cpil Sl @l oY) elade aal s

Ay V) ALY alasiuly 048 55 Y 5 sladll J g sll) I 5Y) 23 saill aai i) 102 o83 ) seall b
Lli 4 (e 4350 Lalail (g e siie Ao gena 205l Lo Jsl OIS e JLial &5 Gl alasY) (AsY)
s oy ale Lo 130 5 (5 1) T (08 (e 458 ) Jad IS iy Lialh (0 XY Lgana 4505 e
Gl s s Lgmay L) (e 3 3all ity Vpa sy () pete s clld dey el (A "alal)
fliy (J8 e alasY) oY s al Al (@ 5 1) ol Gl g1 Olad pail) Al 8 Lay caa AY)
i) aaad b Grea 5 ) seals agi€ls el A sy 401 3l apaay aladll oY
agis)pie e el o ol 3 sa olin o8 8 g (add JS Jie (b i 1385 ¢ AY) 3aal)

Al Al e a5 & el e Y Al all 1S
il i 13 Ul G e o gl o S AL 5 A0 A e Calaa Y] e saaieal aliall of
OsSmd "0aliaii A sl g g3 L bl @il g el i 8 dlandl (i ga aaad 2adY) ) gl



On gl Y "Gl O sal o ()5S O il sa o) Magl) ge o ) an ) el el sa
e Alil ol ellic o gian 1A celiall alls Gul s "l () " 98 Ui saalii 3 Meladl" a sgda
13 STy el jia A cland) i sa Gl claw” Aigias 3 8 A Caagd) Canliy A1 "elaud)” o sgda
8 Jiay L Melan AuS 4 sda (e aagl) () S Dlie ABLISTL) (o Ala S Calite (i g b S
Slaudl o) stz (558" g (e sadl s iy (531 seiall Jlie duadl () oS 13015 yitall 4y 5l slpall
bl et o8 clilaal oY Slud) o adiads agale (S5 &5 e LgaS)5 406 Gl aalialld ("1ad )
A (g3 il

28 ¢ Janll Ladhy padind Y o JEall Jaaw Ao 8 Ll ddling aualia (e 23 58 o) )y JUal oSy
Cadll My 0585 ) LeiSad cdanliall il 8 Ml e Ju o seie e YU Ulal (5SS
Caa 13 Ao Lilaal dila o Ul raad O (Saall (1o Ll LS ¢ g ja 23" i 5 egssba Sl

¢ e edaill o ye Ay old e dasale IS0 g ot A5l e3a Al ) dassall Jaky ) Lol
Sl pdall ale 8 dpmalall Balg Sl s g cgala s (LSS U 35 la) S Clage Al

O WeiSay ¥ 5 sl Jiall ey = gain g0 A ) 0368 A1 )00 5 3ne (ol L ¥ LIS LY o2a o
Wl Basla e i Glie i 58 5 Abaally o 585 Laie s JU) o ad (Bl IS (2 G pally 8
eliae Luad LAY o jean (o 58S Judadl el oy 3l el O sl clala) 8 agie JalS G Blhain
ot Giat] Jand o Sy L Al i Con AR 038 ey cllic o8y Sl aay a8 gall 134 b
ooy Lodind Al o2 day yy (g2) dum gl o LGl g Madiall! a8l B g laaall) (g Slilan s 5 cangl)
S Yy s agadll 4l L) ety alladl il i GllS e i Canaily ellic
A Cn Lgmpand 5 Aiad) A A 5 asaliall CHLIISL o 5y cllind (13Sa Gul Y] AREa) 8 oSy cclgal 58
") pdall il e dliead o Saall o ) e LEVIT e el sy A Caagll o Taldic) dipa
MO G eyl 8 Al gl s aa g S Ll sl oder oS o) oS Y Caiails
Ledie N3¢y cpual) jallaall 258 (&l ot o 68 "Cargdl”" o saaiaall aualaalld "OLAN "
e Ol s 2l el Caagdl o laldic | (i sall 13g] ¢l jal Chiialy o gy ellic Gl Lol dpaa L g (s
Al dladl aghy Y 43 Seaiailly o gk Ledie leled 43 ey gille (3] sl 5l gl 5l gladll
a5 daedy S a e Sy 4giy 438 (Lo g ) llic ling Ladind (lgilin o 58 4ST g allall 8 40d))
Ui 5 e e 3 Juadl (S0 lilaal ol clgidie A A8l el Jlad (e ALY (e 4o gana g
el 0 oS5 AR ol Flidall (e



VA e el Jaas Maabaadl” QL) Jaans o "l YT e saaine alie & ddklall analia ()
le 2 gl Balay clie) )3 ad i gl Balans 8 F el o) Balay 2 ) Balansy aniitit Of SliSad 65 yuaiall
S A5 Mige (55K a8 aland) (e Jsadl Gilal s 5) Balansy JiuY) (e D 568 ) salany LS
S ecaallly @ 5 a5 HEY) 5 A saally Aerde (55 28 Babanlld (Cday gl Uy s lasdii (5S5 385 Al
il A aad ] Sl Cume padd ge A 53 Ty e Sl Ay ey Aale Salaw ()5S5 8
o3 el o (Sa Flaals sl eliia Ge il Adliaall 3okl s WY (e wsall D5
DAL e a8y caual) 8 A40A0 < i s Aalide Yiadl il ) suaill § <l i) (e Ao siiall de sanall
e sanall o3 Gl Ul el dpilly (S Adline =il 5 5 O el 5 aliia o Jail o)) Sy 5 ible
Gt ) Aially sl o) Jslly st ga dlinn oS Lag b cla MEaa" it 8 Fpaal) il (e
D5l sa s W aaly e (8 sy MBaledl” (el sgda (U g s Bl (Jixa alag) 5 Lo - seba
ooty ST Caagll 138 L Jead ) eluzale (g de siiall cVall day s clelad o sy 130 g Balaaadly e Liiag
53 Xia oy ol (A i) i Jgeay I jUaall (8 il (a il S5 Le e YU & kil
sl Ge YY) Bl Takiia )5S ellie (l lpns | laiie 7 s A0 Dl s B Gan3 Lais Alysha
Gava 5 Al i Sl s oy 138 JS5 ALl claplia Lo by Al (e ol al JD8
A5 e Balally j25 288 (1368 i e (8 Ly a8 ) Adliaall jeliall (e de gane Cun Jgide
3 dsasll (e 4Saiae e Al 5 sl e Al A U duleay i GBI (i (B cliaa
olualS dgihle e jelie S Hias My elia U jie 22y aly a8 8 Gasall 138 (558 o) oo GH)
oAl dlilal e dy 38 gl s paa b Gually sl ) laell dlinld ey caadll

Gthaall ae ALl @l jlas e el Gauladl e Gl olic a8 Bl ol aladiulyg
YLyl e 2l clad gl s ashy &5 e ddliall @l o)A Call all g (ol eVl 5 el
ol sall 138 b Ly e U e liall sda o ) Lin Lo 8 (ublially VL) s Glld 2y
B gl o e ke SV Gl gl s el B clexe Cpeall Sy Leale (g sany
L) e Jay s il eliyy  lidles i pal) 138 (8 &) poa

pogdad lgduat Al saaall VW ae LS @l o) (S Y bl e Mealaddl" @V
s al Jang 38 \gie Liany (815 el de giie dBial o (5Sh5 "ciagd)” o a4 sede "aalandl”
o Ol oda 3 65 Jed cellic JAly Culad ) oy Adlially G SIS Ly Jaa (§oUaT Ao



o34 fala Cany o588 Uad @llia (o ol Selain pay o AN alladl (e Gl dladl) dpaad) DA
Jeas iaia G gyl 5aY) a3 1) Leasaaaly clilall s o sy sl Cilila e o Alldl)
s cuilS L) sy syl e ails ) Chas i alE gl Gladiad WS Lainy (olals
iy S MGl 23 sai el ash 4l coda 43yl go Aaa IS Al adla) My 4 Hlaias
e 3l & e L 30 4piie Linska 5l aalia (3 e ol ns 1aie o yadh (sl o) g Jla)
Corans Lodind 4Dl 52 4383 8 50 (IS Lo IS5 coland) Coaia 8 13 geaa s ¥ 535 A8 5l il
D ) i () Gl (g il g (IS oAl 23 e Ll cllic old A (e Haead "CaA" Al
& 5 s e aledly sl O JUall i (tad cdliina L ol Al Dsall ol jeliia Lalas
2aa" Cangl) i Joad llic Al ) LadUad cane Calalailly ) gall g 4d g2 &l ol @llKaly JI 5 Y elld
Lali Ga g A 48 Loy peaal 5 JSi (Dleal 55 linm s il " e 3 il Als " YA 1 yladl)
dal 55 28 A 521 ) e 2l ol s aladiuly "G dll e Al Alla el cllie A6 131 (g Al
O A e aaalie aladin) Qllaty salill Juaiyld dls jll e e #le 3l o agd (8 Lgmaa
s Guin IS8 (Y Juaill) (ulia¥) 8 g i) duaal Jsa Darwin crsols 4k & 1asa S8
Lasd 5y S Apulual 3 300 (ol Un 2a 55 Y 5 cmmil) pguinny (g Gudlinall o j3Y) (4 Ao sama g 3ke 5
Gl o alS 18 (e pally ch ol e sy Y Slas) Jua L S8 (adle sl cagiy
Opsailia (535S 3 EY) (mnd 3l AV L Gl A alls a5 Uit ) Ja o (ysmae £ 58 (o CBERY)
VL) ol il (mny (5585 A plall oda Gudi g o JU) Joad) () agilin ppell b gt (e S
Gleloy Jala ¢ sudliy agh (e o Gaiatl 4y yal Ciige 5) (pma (Blaw B Aeedle JiS) ellic Jal
L e o) el JOA Chaay HLERY) 13 (K1 anhall cEBY) 3 Darwin croold 4k (uds e
o gall 138 (e cliaa (5aa) (o AY) lad i) B e s sl (o all dpulia cilad sl S (i

el e e 12



Conclusion and Commentary

As a translator I learned to be able to deal with any problems while
translating, but sometimes | face major problems that are related to cultural,
lexical or grammatical issues between the two languages I am dealing with,
so | had to use some of translating theories to solve them as: communicative

translation (P.Newmark), word-for-word, sense-for-sense and other theories.

The text I dealt with is “Informative” text and it is entirely scientific so I
didn’t have to deal with much cultural issues, also there were some scientific
terms that had no equivalents in Arabic, so I had to come up with a suitable
terms biased on my knowledge after searching and reading researches about

these terms.

I.  “little skipping stones of incoming sensory input”



This sentence was a little bit ambiguous to me, and I could not translate it literally
because it will make a lot of confusion, that is why I used Newmark’s
communicative theory by using my own words to convey the meaning to make it
easier for the TT-R to understand the idea of the paragraph.
So I translated it as “z Jad) (s 4l dpuad) 3 jprall ORI,

II.  “Spending and Replenishing”
I translated these two words as one word that have the exact meaning ““¢xI"
Which meets Newmark’s communicative theory as well, and because it made the

text sounds less literal.

II.  “affective realism’
This term has no equivalent in Arabic, I did a lot of searching and went through
some researches but I did not found any equivalent term of it in Arabic so I did

word-for-word translation and translated it as "Asiklall &3 glI",

IV.  “So Erika had the last laugh that day”
I could’ve translated this idiom for an idiom in Arabic, but I found it better if 1

translate the meaning behind it which meets Newmark’s theory as well <uilS 13<a "
"ﬁ);m &J‘;E}M\‘_A 1573‘)..3}

V. "Ifyou grow up in poverty, a situation that leads to chronic
body-budget imbalance and an overactive"
I faced some problems translating this sentence, so I decided to do sense-for-sense

translation and I rephrase it to match the meaning I got out of it 5 8 4y 3 ¢ gl



JSLie Qs iy 85 delial) lea ol Ja sy amadl &l ae 8 (ae M) ) ga3 auns "o
Mlia L acla padd el (IS 13) a2 aall A e

VI.  “Circumplex”
I found a lot of unclear translations of this term while reading about James A.

Russell developed way of tracking affect, so I decided to come up with a new clear

one ‘“Adlalall ‘";L..ga.d\ Ch}qﬂ\”'

VII.  Other scientific terms as “Thamalamus, Visual cortex, Medial
View and Temporal lobe”
I did some readings about them and found equivalent terms of them in Arabic, it is
word-for-word translation because it is scientific and do not except any other
translations 4 lledy pall 3 S8l opLaall Jlga
st laall il g kgl



Instructor’s Comments

1-Much progress in comparison with the first part

2- Great job u did. The meaning is clear and u manipulate successfully to give the

needed meaning.

3-ur book is enriched with of terminologies which some of them have no

equivalence in Arabic. But u solved them.

4- please focus on paragraph structures in Arabic.

5-You did great job and your ideas are clear in Arabic. However, I think you
totally focused on the text and ideas and you totally neglect the structures of the
text. There is clear un-matching b/w ST and TT in paragraph organization. This
makes me unclear about how and where the ideas are in both ST and TT. I do

recommend u to care about them in final submission.
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