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Two basic types of neuroimaging studies
(and a third that combines the two)

The key question to ask for each
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The brain area for “Love”?
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The brain area for “Love”?

Forward inference

?

which brain areas correspond to 
an isolated behavior?

Love
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• Why we love
• What your brain looks like on faith
• What makes us moral
• When worry hijacks the brain
• How we get addicted
• Marketing to your mind

• Inside the grieving brain
• It feels good and everybody does it [scratching]
• Mind reading is now possible
• This is your brain on optimism
• Hot flashes [fMRI of menopause]
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Being in love activates the 
ventral tegmentum, nucleus 

acumbens, and caudate

Optimistic people activate the 
anterior cingulate when 

thinking about future rewards

A menopausal hot flash 
increases activity within the 

insula
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Forward inference

isolate behavior by subtracting 
conditions

The brain area for “Love”?

Spouse - Friend
= Love
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Spouse vs. Friend over time

The brain area for “Love”?
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The brain area for “Love”?
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Forward inference

= Love

The brain area for “Love”?
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Forward inference

what if the “subtraction” includes 
other mental states?

= Familiarity?
= Obligation?
= Sexuality?

= Love

The brain area for “Love”?
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Forward inference

relate variations in the behavior 
to variations in neural response
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ity

amount of love
LOVE!
Love
love?

The brain area for “Love”?
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Forward inference

relate individual differences in 
behavior to brain differences

br
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tiv
ity

amount of love

The brain area for “Love”?

LOVE!

Love

love?
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Forward inference
how plausible is the assumption of an isolated 
behavior?
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Does seeing an iPhone 
evoke the emotion of love?

Focal reverse inference
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Does seeing an iPhone 
evoke the emotion of love?

Focal reverse inference

use local brain activity to identify mental 
states or emotions a situation evokes

Love
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• Why we love
• What your brain looks like on faith
• What makes us moral
• When worry hijacks the brain
• How we get addicted
• Marketing to your mind

• Inside the grieving brain
• It feels good and everybody does it [scratching]
• Mind reading is now possible
• This is your brain on optimism
• Hot flashes [fMRI of menopause]
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• Why we love
• What your brain looks like on faith
• What makes us moral
• When worry hijacks the brain
• How we get addicted
• Marketing to your mind

• Inside the grieving brain
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• Mind reading is now possible
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Untrue statements make us 
feel disgust, just like seeing 

rotten food

People with complicated grief 
experience paradoxical 

pleasure during sadness

Scratching evokes a sense of 
pleasure because it 

decreases memory of pain
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OP-ED CONTRIBUTOR

You Love Your iPhone. Literally.
By MARTIN LINDSTROM
Published: September 30, 2011

WITH Apple widely expected to release its iPhone 5 on Tuesday,
Apple addicts across the world are getting ready for their latest fix.

But should we really characterize the
intense consumer devotion to the
iPhone as an addiction? A recent
experiment that I carried out using
neuroimaging technology suggests
that drug-related terms like
“addiction” and “fix” aren’t as
scientifically accurate as a word we use to describe our
most cherished personal relationships. That word is
“love.”

As a branding consultant, I have followed Apple from its
early days as a cult brand to its position today as one of the
most valuable, widely admired companies on earth. A few
years back, I conducted an experiment to examine the

similarities between some of the world’s strongest brands and the world’s greatest
religions. Using functional magnetic resonance imaging (fMRI) tests, my team looked at
subjects’ brain activity as they viewed consumer images involving brands like Apple and
Harley-Davidson and religious images like rosary beads and a photo of the pope. We
found that the brain activity was uncannily similar when viewing both types of imagery.

This past summer, I gathered a group of 20 babies between the ages of 14 and 20
months. I handed each one a BlackBerry. No sooner had the babies grasped the phones
than they swiped their little fingers across the screens as if they were iPhones, seemingly
expecting the screens to come to life. It appears that a whole new generation is being
primed to navigate the world of electronics in a ritualized, Apple-approved way.

Friends who have accidentally left home without their iPhones tell me they feel stressed-
out, cut off and somehow un-whole. That sounds a lot like separation anxiety to me. Not
long ago, I headed an effort to identify the 10 most powerful, affecting sounds in the
world: I found that a vibrating phone came in third, behind only the Intel chime and the
sound of a baby giggling. Phantom vibration syndrome is the term I use to describe our
habit of scrambling for a cellphone we feel rippling in our pocket, only to find out we are
mistaken. Similar to pressing an elevator button repeatedly in the belief that the elevator
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Does seeing an iPhone 
evoke the emotion of love?

Focal reverse inference

use local brain activity to identify mental 
states or emotions a situation evokes

Love
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Focal reverse inference

what if more than one state can activate 
a brain region?

?
fear

confusion

envy

Does seeing an iPhone 
evoke the emotion of love?
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Focal reverse inference
how strong is the association between local brain 
activity and the assumed evoked behavior?
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Are you lying?

Distributed reverse inference

measure distributed patterns of response 
to classify mental states

I picked the 
ace of spades!
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• Why we love
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fMRI data can determine what 
tool you are currently thinking 

about (hammer or wrench)

Which of 10,000 different 
pictures you are viewing can 

be read from your cortex

The scanner can determine if 
you are lying or telling the 

truth
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Are you lying?

Distributed reverse inference

1) train a computer to learn the pattern of 
activity seen with different mental states

I’ll tell the truth
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Are you lying?

Distributed reverse inference

1) train a computer to learn the pattern of 
activity seen with different mental states

I’ll lie and say I 
have a jack
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Are you lying?

Distributed reverse inference

2) classify an unknown brain pattern as 
belonging to a particular state

?

I picked the 
three of clubs!
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Are you lying?

Distributed reverse inference

How stimulus or context dependent is the 
effect? Particularly relevant for lie detection...

?

I never shot a man 
in Reno just to watch 

him die!
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Multi-voxel classification
can the classification be generalized beyond the 
training context?
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Forward inference
determine which brain region is associated with an 
isolated behavior

Focal reverse inference
use localized brain activity to determine which 
mental states are evoked by a complex behavior

Multi-voxel classification
use distributed patterns of brain activity to predict 
which mental state is being experienced
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Forward inference

Focal reverse inference

Multi-voxel classification
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Forward inference

Focal reverse inference

Multi-voxel classification

how was the behavior isolated?
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Forward inference

Focal reverse inference

Multi-voxel classification

how was the behavior isolated?

how strong is the association between local brain 
activity and the assumed evoked behavior?
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Forward inference

Focal reverse inference
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