Staying human
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Overview

e Three stories
— About shoes
— About mice

— About people

e Morals from the stories for human-centered
computing



A uniquely human quality?




M A group of hunters locate a
herd of animals on the savan-
nah. An antelope is singled out
and isolated, often a bull with
heavy horns that will burden
itwith extra weight during the
lengthy chase.

Born to run

M The hunters must push the
animal in the heat, not allow-
ing it to rest for any length of
time. A team approach is often
employed to keep the animal
on the move, in the sun and
away from the rest of the herd.

B Tracking allows the hunters
to maintain contact with the
isolated animal. Physiologi-
cally, Homo sapiens are built
to run long distances, animals
are not. Man can cool through
perspiration and hydrate on
the run by carrying water.

B Animals must stop and pant
to rest and cool down. Persis-
tence hunters keep their prey
running in the sun until it col-
lapses from heat exhaustion,
often after the pursuit covers
around 25 miles, about the dis-
tance of today’s marathon.

H The hunt generally requires 2-7
hours of persistence running.

M Ideally, temperatures should be
above 90 degrees.

H The hunt ends quietly, when the
animal can no longer flee.


http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiq_8rP1bTTAhUPSo8KHT2GBgMQjRwIBw&url=http%3A%2F%2Fwww.toledoblade.com%2FA-E%2F2013%2F11%2F24%2FHunting-on-the-run.html%3Ffb_comment_id%3D548100781944525_3390530&psig=AFQjCNFfWRsR_tuPZMTNUe92mbrR8SpNHQ&ust=1492833847366533

The evolution of running shoes
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Problem: Running injury rates stayed
constant
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How we ran in comfort befors \
we started wearing Shoes " )

(Lieberman et al, 2009)
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To be precise

People who are used to barefoot Forefoot striking produ.ces loading
running have much lower impact rates that are SEVEN tlfn.es lower
forces than heel-strikers, because than barefoot heel-striking (but
they land on the forefoot 463.1 equal to shoes)

1.74

Mean loading rate (BW/s)

Barefoot Shoes Barefoot Barefoot Shoes Barefoot
heel heel forefoot heel heel forefoot

It is slightly better to run barefoot with good biomechanics than in
shoes with bad biomechanics

It is terrible to run barefoot with bad biomechanics

Nature doesn’t let you run barefoot with bad biomechanics
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Inevitable solution

Running Shoes by Market Share (2013): Traditional vs.
Minimalist vs. Max Cushioned

illustration is from Running Insight
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Morals of the story

* Designing for comfort can cause unforeseen
maladaptations

* Discomfort is an adaptive signal
* People adapt, in good and bad ways



ABOUT MICE



Calhoun’s rat utopia

* What would happen if all your basic needs
were taken care of?

Self-actualization

morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,
acceptance of facts

Esteem

self-esteem, confidence,
achievement, respect of others,
respect by others

Love/belonging

friendship, family, sexual intimacy

Safety

Physiological

security of: body, employment, resources,
morality, the family, health, property

breathing, food, water, sex, sleep, homeostasis, excretion
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Population Crowding in Deer

* Inthe early 1920’s, a pair of
deer was placed on a 150-
acre island in Chesapeake
Bay, USA.

 The deer population grew
until the density reached
about one deer per acre.

* Then the deer began to die
off (in the absence of
known predators) despite
the presence of adequate
food and water.
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Post-mortem Findings

 On autopsy the dead deer were found to have
areas of atrophy in the liver tissue, marked
decrease in liver glycogen, and hypoglycemia.

 There was evidence of small brain hemorrhages
and both congestion and hemorrhage of the
adrenal glands and kidneys.

* These findings suggested what later was
identified as adrenal stress syndrome.



Population stress in rabbits

* Ina 1939 study, rabbits
demonstrated rise and fall in
population densities but when death
rates and densities were high, they
frequently entered into convulsive
seizures or comatose states.

* Liver and adrenal pathology, as
well as hypertension and
hypoglycemia associated with
adrenal stress syndrome,
were observed.
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Population Density and
Behavior (Norway Rats)

 |In 1962, John Calhoun
found high stress, deviant
behavior and high
mortality rates in wild
Norway rats in lab
experiments.
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Population Density and
Behavior in mice

 Calhoun set up a large
acre-wide stadium filled
with pens for mice as an
observatory for a larger
experiment

* Food, water and nesting
sites sufficient for 3840
mice

e Sanitation standards were
maintained externally
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Chronology of a utopia

Day 0 = Four pairs of mice introduced into habitat

Days 1 to 315 - Normal mouse society, high
population growth, doubling every 55 days

— Population = 620 on day 315

Days 315 to 600 = Slower population growth, social
breakdown

Day 600 = Last surviving birth (population = 2200)

Days 600 to 1120 - Females ceased reproducing,
social breakdown intensified

Day 1121 —> Last surviving mouse in habitat died



Social breakdown

Premature weaning of infants
Wounding of children

Increase in homosexual behavior
Aggressive behavior by females
Passivity of non-dominant males



Behavior changes in females

* Pregnancies were often aborted through
miscarriage.

* Considerable disruption of normal pre-
and postpartum maternal behavior (i.e.,
failure to build proper nests, nurse
offspring and transport litters) occurred.

* Up to 25% of estrus females were so
vigorously pursued by males that they did
not survive.



Behavior changes in males

Some animals became hyperactive, constantly
fighting.
These animals also became hypersexual and lost the

ability to discriminate among estrus and non-estrus
females, juveniles, and other males.

Some became cannibalistic.

Some became withdrawn, demonstrating no
interest in social interaction

— These mice spent the day eating, sleeping and grooming
themselves

— They were called, the ‘beautiful ones’ for lack of scarring
on their fur



Morals of the story: Calhoun’s
conclusions

Social breakdown was driven by all available
social roles in the mouse universe being filled

Lack of psycho-social integration meant some
animals coped with crowding stresses by
becoming deviant

Prevalence of deviant behavior eroded reciprocal
expectations that held the society together

Lack of social binding created adverse conditions
for reproduction

— Mice taken from this habitat post day 500 and placed
in a separate empty habitat also failed to reproduce



Human Population Density

* A majority of people over 60 years old that
have ever lived are alive now

* ~7% of all people that have ever lived are alive
now
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Trends in fertility

* Total fertility rates have drastically dropped

Trends in Total Fertility Rate by Region, 1950-2050.

A POSITIVE

DECLINE

AT THE CURRENT FALLING RATES OF FERTILITY,
INDIA CAN ACHIEVE ITS DEMOGRAPHIC
TRANSITION BY 2020, SAYS EXPERT

total ferility rate (TFR)

- World

T == More devebped regions Jammu & Kashmir Himachal Pradesh
LT A s T v/ - T Africa 19 ) =
v o Asia Haryana Puni
= |_atin Amerca/Caribbean 2
 Deli
1.7
Rajasthan
28
Gujarat
2.3
Madivya Pradesh i
29 Chhattisgarh 27
Maharashtra odisna 2.6
1 ]8 Kamataka : "ndh21 - m““
]() = JA ra Pra !

0 Kerala 18 evesof fetity
G & ) & & b Tamil Nadu @ Statesabove
A R N S I N SR A el TN O

..\Ug: ,.559 ,é.\ \u? ,\Eﬁb ,@ ..é‘ ,?'P ,.prb ,f?» Source: Sample Regestration Survey 2013




No compelling evidence of social
breakdown

Figure 1.1 Global Trends in Battle Deaths
from State-Based Conflicts, 1946-2008
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No population stress in humans?

* Very few studies directly WM PPRE S M
correlate stress of crowding '3 bR ke N
with changes in the human e Ml S8 P> e
brain. 2

* Compelling evidence now
available to link neurological

changes in human brains to AP AL N &)+

' A Wl W
prolonged exposure to e o
general stress. o B NN 4

 What accounts for the
missing crowding-driven
stress?



ABOUT HUMANS



What has changed?
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The TV hypothesis
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A hidden revolution

AVERAGE NUMBER OF HOURS SPENT USING THE INTERNET PER DAY, SPLIT BY PC USE AND MOBILE PHONE USE

ACCESS THROUGH LAPTOP / DESKTOP
ACCESS THROUGH MOBILE DEVICE

g
Bl
&

3
1 2
2 Q

THAILAND
ARG ENTINA
INDONESIA

VIETNAM

MALAYSIA

SINGAPORE

SAUDI ARABIA
CANADA
AUSTRALIA
GERMANY
HONG KONG
SOUTH KOREA

PHILIPPINES
SOUTH AFRICA

we

are, _ 2
social - Source: GlobalWeblindex, Q4 2015. Based on a survey of internet users aged 16-64. Jwearesocialsg « 25

Internet users spend on average 6 hours a day using the internet
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Hypothesis

* |s digital disembodiment the way humans are
coping with crowding?
— Physical location becomes irrelevant
— Creation of new social niches less costly
— Resource and energy-efficient

e Can this be shown?
— No evidence yet i
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Implications

* Human-computer interactions are the glue
Keeping society from breaking down?

* Real-world implications of society moving into
digital space?

Today’s men are weaker than their dads
Average grip strength, in pounds of pressure applied, among 20-34 year old men
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Human-centered computing

* Tools
— Statistics, probability
— Machine learning, algorithms, data structures

* Concepts
— Search
— Recommendations
— Human-like interaction
* Vision
— Trying to design user interfaces responsive to genuine
human needs
— Designing for convenience is not always a great idea
— Premature optimization is the root of all evil



