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Dear students,

SHy o =224,

The annual Riverdale Science Fair will be held on July 18 with the theme
“Sustainable Future.”
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Although we announced the fair last month, student registration is still lower than
we expected.
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Therefore, we would like to encourage more of you to take part.
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You are invited to present a project, experiment, or model related to

i

environmental conservation or renewable energy.
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You will have the opportunity to showcase your work for teachers, peers, and
local scientists.
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If you are interested, please submit a brief description of your work by June 25.
gref ojejro] PAjo] Qlrkw, 64 25%7kA] ojelrel Aol oigt iR AYME A5
FAA Q.

We look forward to your participation.

of2ige] A7te sitfebasyct

Mr. Howard, Science Teacher

Howard AA4d, 18t WA}
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Luna went to the bakery to pick up a chocolate cake for her dad’s 70th birthday.
Luna+= opwhe] 709141 U2 st 2ZR Alo|2E 71X WAl Zid.

As she opened the box, she couldn’t understand what she saw. It was a lemon
cake.
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Then she noticed the message on top.

a2 2y YHol s AKX E AT

It said, “Happy 50th Birthday, Dad!”

“opwl, 50WA] AU Hstofal et 2o Il

Luna said to the baker, “I don’t get it. The flavor and the message are wrong.”
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She wondered if she made a mistake when ordering.

JYe Fwdle W Aol AaE e A Sa3

The baker asked her to wait and walked away.

AWAS RAT Z]ckeletn @Ak At Bk

Moments later, he returned with her cake, explaining they had received two similar

orders.
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Knowing she had chosen a quality bakery, Luna said, ‘I see. Well, this looks
perfect, even better than [ imagined.”
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We can sometimes assume that the whole will be as good as each of its parts.
Sele= tdiz AAZE 2749 24 BREUE £ AolZt 7T & o

Suppose, for example, you're in charge of a startup, and you know that everyone
you've brought on board is productive and efficient.
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It might seem logical to assume that, as a result, the startup will be productive
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and efficient, too — but this isn’t necessarily true.
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The fallacy of composition fails to allow for how the different “parts” interact with
each other — if, for example, your efficient administrator and your highly skilled
head of IT each assumes the other is in charge of collating prototype test results,
then you have a problem.
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Equally, a unit composed of good people can still be working on a doomed project,

ol

and a project composed of good ideas may lack a stable center.
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When assembling a team with a common goal, always check the overall view as

well as the individuals involved.
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Humans excel at visual imagery.
QIZre AIZER Aol Fofuic),
Our brains evolved this ability to create an internal mental picture or model of the
world in which we can rehearse forthcoming actions, without the risks or the
penalties of doing them in the real world.
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There are even hints from brain-imaging studies by Harvard University
psychologist Steve Kosslyn showing that your brain uses the same regions to
imagine a scene as when you actually view one.
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But evolution has seen to it that such internally generated representations are
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never as authentic as the real thing.
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This is a wise bit of self-restraint on your genes’ part.

o]7> FAle] RAR MM = o] Al =2 A7) ZA|o]t.

If your internal model of the world were a perfect substitute, then anytime you felt
hungry you could simply imagine yourself at a banquet, consuming a feast.

ghob A chat FAle) YA melo] st cialZoletw, PAlo] ANE MBS L7 of
Aol Al Atdlo] FIARS B e Tas] A Zioltt,

You would have no incentive to find real food and would soon starve to death.
Fhle AR S A2 717 A g =il 2 w0 7 2 Aot

As the Bard said, “You cannot cloy the hungry edge of appetite by bare
imagination of a feast.”
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For each objective probability — from one percent to 100 percent — we want to
know the subjective probability weight.

Zizto] AWA &E — IHAESE 100HMEA] — o fs] Sl ZuA &
g 21 Alof stk

When we make decisions, do we treat a one-percent chance just like one percent,

.

ECR

or like something else?
Q27 A AR ©, 22t 1HAHIES JI5AS Wad] 1HAMER FFet=rl, ofUd
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Events that could happen but aren’'t likely — low-probability events — can be
defined as probabilities up to about 25 percent.

S 4 ogloy 3™ A PR gL AEe — e gy A
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Low-probability events tend to factor more into decisions than they should.
We Sg ARISE Jefof sk Aunt o 27 earEAd weisle Aol it

That is, an event that has an objective one-percent chance of occurring could

2 — i 258 EN]

subjectively seem like it has a five-percent chance of occurring.

5, ApEel 1MMES] WA J154S JH ARIo] FRMoR: SHAES WA JI5AS
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We overestimate the likelihood of these low-probability events.

S-2l= ot W2 &E A1 VhsdS wHigrtet

In general, the smaller the probability, the more we overestimate its likelihood.
dutdo s, ghg0] ¢ A245, v 279 7HedS o UuErrei.

For example, people who play the lottery are often optimistic about winning.

g Sol, BUES A= AIYSS PHEL A0 il Yoehs 97t Eaict

However, the odds of a single ticket winning the largest, most popular U.S.
lotteries are on the order of one in 175 million.

ey, IV AR 33, 7P 7ISlE o= Hdoll o stue] EZlo]l g 7
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Many of the barriers to trade exist not because of a lack of markets or customers,
but because there are major barriers to getting products to market at competitive
prices.

Fof et
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Transaction costs are significant for companies — not only the straight exchange
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costs, but also the cost of converting, paying, and hedging funds just to pay for

the goods and services.

12 Bl8E 195 AR — SR HAHY D8 VSRR ofu2, AE Al
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Having a common currency means that many of those transaction costs disappear
and the savings can be reinvested back into firms’ productivity and innovation.
25 B85 Zberhe A 2eiF W e ulgso] AlRtAln 1 AzbRo] J|dse] At
Bt o RERE 5 9eg ool

Basically, useless costs turn into productive costs — with longer-term benefits to

the whole economy.
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By unifying some of the currencies, whole economies benefit and grow more than
they would as independents.

15 Eolsg oM, WAl AASS SUASEA 1A D Aud o Wo| ojog
o et
So a common currency provides for a strong economic foundation that all can
benefit from.

T 3% SOt wEU) ol A4S 4 b P AN B0 AFAC
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The light from even our nearest stellar neighbour takes four years to reach us.

AAlo] £-2]9] 7H 77k O] o]RogRE 2 HlE oA =5k 4do] ZH
When we look at the stars, we are looking back in time. This is an incredible gift.

QeI7l WES HiTkE W, 9t Y AT Solum gk ol we Aol

We can see parts of space, parts of our universe, as they were many years ago.

QL 9 B YRP, 92 ©x0] YVPES 2d He| RTYR B 4 Uck

The further we can collect light from, the further back in time we can look.

927} of ol & Wg Ress, 92k WAoo W AL HEoby 4 Yk

If you look at the bright star Betelgeuse, which glows in the Orion constellation,
you wind time back more than six hundred years.

Orion ApejoljAl Wit= 92 B BetelgeuseS H2EH, T4l 600 o9 A|HE #H&9
gepztet,

Its reddish glow started its journey to Earth in the Middle Ages.

719 F2 B A Aldiel A2 Fehe A4S ARSI

The stars in Orion’s belt are even further away.

Orion WEO] HZ2 X ¢ Ha] "Hojx gt

Their light, familiar to generations of humans, has travelled at least 1,000 years to
reach us.

of2] Altie] QIZtoA &gt 2759 W A 1,000dE o]Fste] 2jofA =Eaict
This means we have a chance of understanding the history of the universe
because we can see the more distant parts of it as they were in the past,
thousands or millions or billions of years ago.

o QE7t I O W BESS A3 EX A¥ig Bk 240 W A I Bids 2
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Jacob Lawrence was an American painter known for vivid scenes of African-
American history and daily life.

Jacob Lawrence: o}mz2]7}A 0]=919] A} UAF Ay&ho] AUAY
shrteact

Born in Atlantic City in 1917, he moved to Harlem at 13 and studied art at Utopia
Children’s Center.

19179 Atlantic CityollAd] EjojuA, 2% 1349 Harlemo & o©o|%3l| Utopia Children’s
Centerof|A U]=5 583l

He used bright colors and simplified shapes in his paintings.

Jx 39 IS yhe Ml thestel FEls ARSI

The Migration Series, widely regarded as Jacob Lawrence's masterpiece, brought

%

sz ¢ =

him national recognition.

Jacob Lawrence®] ZZxto g2 dz] ofAqX|= The Migration Series= 77} A=2AQl QAL
W o) Fct.

During World War II, he served in the U.S. Coast Guard and produced many
paintings, but most of them were lost.

M2xt AADA FOF, 2 0] sfoh Aultjol BRgon wre 1uUe MAPAY, 17
£ % oirgol AAEsIC

Later, he taught at the University of Washington for 16 years.

0]%., 7+ Washington tjstaofA 16¥ =9t 7F=2R ).

Throughout his lifetime, he received honorary degrees from several universities,

=]

including Harvard.

19 AJoff 39t HarvardE 2Zetsto], o2 distuolA o stel S 2ttt
Until a few weeks before his death, he continued to explore the lives of
African-Americans through his painting.
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The renowned British philosopher Alfred North Whitehead asserted that “civilization
advances by extending the number of operations we can perform without thinking
about them.”

A3t g A&A} Alfred North Whiteheads “S9-2 2|7} 17150 tjjs] A3ztslx] oF
1 4R 4 Uk AYSY £ SAFoRN NEIE D T
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Take, for example, the “advance” offered to civilization by the discount coupon,
which allows consumers to assume that they will receive a reduced purchase price
by presenting the coupon.
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The extent to which we have learned to operate mechanically on that assumption
is illustrated in the experience of one automobile-tire company.

Qa)7} 3 7pgel Zltetel 71AH 02 gAlol: e vy & FEL & AHEA} Erolof 84}
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Mailed-out coupons that — because of a printing error — offered no savings to
recipients produced just as much customer response as did error-free coupons
that offered substantial savings.
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The obvious but instructive point here is that we expect discount coupons to do
double duty.

A7) st BEA AL 9217t
£ Zlolch,

Not only do we expect them to save us money, we also expect them to save us

ng
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the time and mental energy required to think about how to do it.

Sele 2E0] oA =& 2t s & 2l 7IHE e otyzt, ESE 27
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In today’'s world, we need the first advantage to handle pocketbook strain: but we

need the second advantage to handle something potentially more important —

brain strain.

529 AoA, Se= SAAY B2 Aste A WAl olfgo] HastA|gh, fej= &
£ 5 R o)dE Wasith — fu v
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Usually, innovative high-tech products have low price elasticity.

dutdoz, SAIAQl AW Ve AlE2 B2 VM4 ©®HEE Ald.

This means that high variation in price, an increase as well as a decrease, does
not significantly modify demand.

o], sh#T otyzel 45l =2 7H4 W0l 285 A vHLA]l ¥ete AS dulet
c}.

These high-tech products have few substitutes, meaning that the costs to switch to

another product are high.

ojzigt A AE2 "iAlEol AY e, ol & AlEez HA&stes Hl&o] =oe e
ojujgict.

Additionally, at the first stage of the technology, buyers — either innovators or
forerunners — are less sensitive to price than to additional performance; they

often have deep pockets or are ready to spend a lot for a new innovative and

outstanding product.
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For instance, with its new product range, a high-end mobile phone manufacturer
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is aiming at the 3% of millionaire households with assets of more than $2.5
million; those are customers who are ready to accept the price range the

manufacturer has set.

g ol 3 n3FY FOMS AEUAE, 129 M2 AFRoR, 2509 Lelrt di
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At that stage, the competitors are not interested in lowering their price
significantly whatsoever, because they are chasing the same categories of
customers, not sensitive to price.

O AN, BAAES 159 JHAg 37 Askste o Ae B
Se JHAo) e ghe, SUT AEe At 97 uheolnt
Furthermore, the high price of these products is often perceived as a sign of
quality and reinforces a customer’s confidence in the company.
tgol, ol2fd MBS &L JHAe E5] 4%l BAR AAHD 2 slxjo] thd 2o
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One easily underappreciated feature of a city street or square is its “future-proof”

nature.
=A19) Aejut Yafoll gt g 7ba] WA artEEs 54 719 ol A Y 4
doltt.

The ancient medieval squares in places like Marrakesh and Siena are still places
where stuff is sold every day, even if the stuff itself has changed over the last five

hundred years.

Marrakesh®} Siena Z2 A F ¢t © oo FTA JF=2, HE 2 AHAIZE Ald 2
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The city square is a fairly future—proof technology, as is the shopping street, even
in an age of online shopping.

CAl 2, & ATt 2% %, 22490 & o] AlGjoA &AL, AES] ol
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For example, the same physical store that once sold buggy whips and typewriters

A9 e 7l

il

might now repair damaged phones and sell bubble tea.

A& =0, gl vpat AL BAPZIE BUE SLe S2A GAol Alee 44" Al
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The same infrastructure supports evolving uses.

St 7]gt AJdo] Malshs =52 AU

Jane Jacobs, the great prophet of the city economy, made much of this fact in her



books, including The Death and Life of Great American Cities and The Nature of
Economies.

TAl AR Yot oAl Jane Jacobst, The Death and Life of Great American
Cities® The Nature of Economies& Z3lst= T1§9] AMZ0jA], o] AMA-S o] ZA|3HCtH
As she pointed out, the great advantage of a city architecture is its ability to
support change in uses, and Jacobs correctly predicted the persistence of the city

itself, unlike those who predicted the rise of the Internet would mean the death of

the city.
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The genomics revolution made it possible to see just how impactful touch is to
plants on a deeper level.

A 982 AEo] Aleo AT duty TS UIRIEAIE © 22 ARdolA 2ElE &
oA ai Foic,

Peering at the genes of Arabidopsis thaliana, a weedy plant in the mustard family
and the lab rat of the plant biology world, researchers saw that touch quietly
triggered such a dramatic response in their hormones and gene expression that it

could substantially inhibit their growth.

At AEO|A AEMEE/N AP E H9 Arabidopsis thaliana®] SHAIES Soict
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They stroked the arabidopsis with soft paintbrushes, and then analyzed the plants’
genetic responses.

Jge Booe HE Ro2 oy|grie AcEYn, 21 UA 1 4259 A u
22 A

Within thirty minutes of being touched, 10 percent of the plant’'s genome was
altered.

&Y A 302 olyol, 1 A2 o] 10HAET} HYH gk,

Clearly, the plant was reorganizing its priorities to deal with the disturbance, and
rerouting energy away from the hard work of getting taller.

205, 0 Al2e 1 gt tijsty] 9js) 1710 SMaES maAlsty Yolon, o
717t ARlE de AYLRRE oUAE e Xoz il ol

Touched multiple times, arabidopsis cut its upward growth rate by as much as 30
percent.
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Evolution will come to a standstill until something in the conditions changes: the
onset of an ice age, a change in the average rainfall of the area, a shift in the
prevailing wind.

Ashe Wairle) AR, 1 Aol B e ek,
W o] W x| FAIF Holct.

Such changes do happen when we are dealing with a timescale as long as the
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evolutionary one.

85 WSS a7t AEAQl AU 71 AIZF FRE R g n AN dojdrt
As a consequence, evolution normally does not come to a halt, but constantly
tracks the changing environment.

O Aw, Fsts BE PR 4L, Wasts #e ZAglo] FA

If there is a steady downward drift in the average temperature in the area, a drift
that persists over centuries, successive generations of animals will be propelled by
a steady selection ‘pressure’ in the direction, say, of growing longer coats of hair.

grop 3 AlGdo)A], 4 Al7lo] AR A&EE A9, B 7leo] PR st 2417t ok
TEE Ae gelo] os) 5250 o8 Ak, ol2HY o 7 22 AP st wao

2, Yoy € Zolch,
If after a few thousand years of reduced temperature the trend reverses and
average temperatures creep up again, the animals will come under the influence of

a new selection pressure, and will be pushed towards growing shorter coats again.
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The high price of land in metropolitan areas has implications for the efficient
employment of resources.

HeAle] =2 EX] 7HA2 A9 aaA &80 42 tAlth

For example, in New York City, as in many large cities, sidewalk vending carts sell
everything from hot dogs to ice cream.

= =0, FEAME, B2 HEAMAIYE, Bz Hof 7FEE St= 88 ofo] A3 7t
Al RE 2l et

Why are these carts so popular, with over 3,000 in New York City alone?

9 2 AIO)AFE 3,0000)7} Hi FFESo] oA 7|7} Be}?

Consider the resources wused to supply hot dogs: land, labor, capital,

entrepreneurial ability, plus intermediate goods such as hot dogs, buns, and other



ingredients.

FEIS e o AFREE AU EA| L5, AR, 7|4rte] Seat ofo] o) Fw
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Which of these do you suppose is most expensive in New York City?

G o F R8AOA Jhg ulg Ze Sololetn AyzisHeTt?

Retail space along Madison Avenue rents for an average of $550 a year per square
foot.

Madison Avenueg W} Qb 20f g7he BWHEY AW 550222 YohHct,
Because operating a hot dog cart requires about 4 square yards, it could cost as
much as $20,000 a year to rent that much commercial space.

S5 7tE ool o 4xlFor=st Bastnz, 1gr3el 49 Bire 9
dof 20,0008 2174 B]-&o] = 4 U

Aside from the necessary public permits, however, space on the public sidewalk is

Q]
=

= d

ol
rr
rr

free to vendors.

Ja AR B STt Yk, 33 RAE 9o gre wHYEd 2aolT
Profit-maximizing street vendors substitute public sidewalks for costly commercial
space.
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The process we go through when we look at a work of art to determine if we
recognize and can make sense of its content is not just a visual one

de AFS & o 27t 239 &S AAsHL olsid 4 A=AE A5 Hsh 27t
ARE gL oAl Azl Zeke opyc,

It is a mental process as well, largely based on the elements within and about the
work we can identify and categorize.

17)-\10 ESt xi}\ x%o J_pqo]cq 0247} }\ a]-_ﬂ_ 2=
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As we look and think, we may be given clues about what the work means by
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where it is, when it was made, what culture it came from, who created it, or why

it was made.

S/ 23 AT W, Lol 220] ool YA, 22lel Al gl 220 o
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Any information we can gather helps us understand the work's context, that is, for
what historical, social, personal, political, or scientific reasons the work of art was

made.
Qo7 2R 4 gt oW FuelE Qolrh 1 AEe] Wl 5, od AEo] of| A,
AB)E, AR, FAA, Bx A ol gE2 BEolFEAS olsiett o] 8 £}

And then, using all the contextual information we have gathered, we interpret the



work of art’s content to discover what it means or symbolizes.
a2 YA, Se)rt 2Asle BE Wby Aue Apgstel, $eji 37l 292 ojujsi
U AAsk=AlE Esh] Y6l ole AFEY U&= sliAlsh.
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For most animals the struggle to survive takes up all their time.

72 sEs0 AESH] e 8= 259 ZE ARMS AR

Finding food and drink, keeping warm and clean, avoiding predators, migrating
and reproducing use up all their energies.

Holet e s Ae A, At A2ES RAIskHs A 2ARRE Oste= A, o]&st
Malshs A 159 BE JUxE amsict

If they do have any time to spare, they spend it resting or sleeping.

gho} 1.50] o7l AlZto] AFolete Qotw, 152 17 AU ARE Hlo] 2ok

Only very young animals, under the protection of their parents, have enough

rir

24t

surplus energy to engage in lively bouts of play.

off ol =ET0], 25 F19 Ho offoA, VI =o]9 g Ao HoAT 2
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This was also true for our early ancestors.

ot Q2je A7) RYBOAL E ARAlo|gict,

The constant search for food would have put heavy demands upon them.

B A AYE 250 2 2ug 5908 ol

But as they slowly evolved into more and more efficient hunters, the situation
changed.
22y 250l AR 9 ae8Ql AlgHo® AAs] Alsteo] wat, g2 detilh

The secret of their success was the development of much greater intelligence.

I59 5 vlE2 A 49 Hold X5 HEolU.

They used brain not brawn to kill their prey.

Jge 259 YRS Fo|7] il 250l ol Fu A8

At the end of the long hunting era, before they turned to farming, they were
already enjoying some degree of affluence.
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In certain regions, at particular times of year, the prey was sufficiently plentiful
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and their hunting techniques sufficiently advanced for them to experience a
remarkable degree of prosperity.
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They had time on their hands.
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Think about a time when you were startled.
Salo] 72 =E gk 23kl oisl AyZel wat.
Did you come to a sudden stop, freeze all your movements, and hold your breath
as you scanned the environment for a threat?
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All these responses maximize our ability to avoid detection, locate the source of
possible danger, and prepare to fight or flee.
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As sophisticated as language has become, it is still the creation of sound that
might give away our location to a potential predator.
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Because of this, the freeze response results in the inhibition of language in highly
stressful and traumatic situations.
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Natural selection promoted the evolution of language but conserved the freeze

Z

rule.
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When the threat passes, we begin to relax and find our voices again, perhaps even
to laugh at our own reactions.
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But what if we can never relax?

Jeju ghor 9t A3 RS B 4 Yot ofEp

What if our experiences shape our brain to be in a constant state of fear?
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This interference with the proper development and integration of neural networks

0|

can result in chronic stress and even mental illness.
Al7dTel A Wdyh F3o] oigh oj2ist Wl THIAQl AE AL AXo] FAl AT
e 4 ek

2026'd 64 112 2OoJyA} 38

Video gaming is one of the most studied technologies with regard to empathy.
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Because there have been longstanding concerns about the impact of violent video
games on youth, much research has been conducted over the last couple of
decades on the topic.
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While measuring and documenting the impact of video game violence, scientists

have formulated credible explanations of how video gaming could affect empathy.
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Part of a normal, healthy reaction to witnessing violent events is to feel negative
emotions, and to experience physiological arousal that is connected to fear or

disgust.
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With repeated exposure to violent events — such as what might happen when a

person plays violent video games — this normal reaction might become blunted, a

phenomenon known as desensitization.
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The next step in this problematic process would be having diminished emotional
responses to violence, which could also interfere with the ability to recognize
and/or to sympathize with others, leading to reduced empathy.
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A significant body of work shows an association between extensive violent video
gaming and reduced empathy in people.
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Realising the benefits of differentiation, some brands broadcast their social purpose
before they do much actual good.
Ahaste] o Ee AAStHA, 2% uAE
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Their marketers are using social purpose to boost the brand’s reputation, rather
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than embracing the purpose itself.
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Making a real difference with social problems is hard enough; to succeed, it has to
follow from an authentic, company-wide commitment to the purpose.
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Otherwise the mission is just window-dressing, or what we call “purpose-washing”
— similar to green-washing, where purpose-driven activities serve mainly for
publicity purposes.
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We end up with what Anand Giridhardas describes in Winners Take All : “social
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purpose that just furthers the charade of elites disrupting the old order without

giving much back”.
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Purpose-washing brands gain one of the benefits of social purpose, differentiation,
but only for a short while.
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They lose out on positioning for future markets, and they might even make
employees feel worse about working for them.
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The brain needs to create a model of a constant pulse — a schema — so that we
know when the musicians are not conforming to it.
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This is similar to variations of a melody: We need to have a mental representation
of what the melody is in order to know — and appreciate — when the musician is
taking liberties with it.
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Metrical extraction, knowing what the pulse is and when we expect it to occur, is
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a crucial part of musical emotion.
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Music communicates to us emotionally through systematic violations of
expectations.
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These violations can occur in any domain — the domain of pitch, rhythm, tempo,
and so on — but occur they must.
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Music is organized sound, but the organization has to involve some element of the

i

unexpected or it is emotionally flat and robotic.
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Too much organization may technically still be music, but it would be music that
no one wants to listen to.
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=»> The brain models anticipated musical patterns, which creates the possibility for

emotional impact to arise when musicians break these patterns, making music

engaging.
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The major consumer of oil is transport.
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But consider what has happened over the last 30 years or so to the technology
involved in producing the internal combustion engine.
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Because o0il is expensive, car engines today are far more efficient in their
consumption of fuel (and far less polluting) than they were in 1972.
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The cars that Asia buys tomorrow will certainly not be anything like those
Americans use today.
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Americans will not buy today’s cars tomorrow either.
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In fact, if the price of oil does rise much further then fuel cell technology (which



produces energy from water!) will receive yet another momentum.
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The big car multinationals have already produced the prototype motors — they are
currently racing to try and get prices down and engine performances up.
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Their future profits depend upon it.
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Imagine now if there is a breakthrough in fuel cell technology.
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What would happen to oil prices?
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They would fall dramatically — signalling much less demand than supply — and oil
companies and OPEC oil producers would stand to lose much income.
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The fact that this threat is real is driving the producers to look for alternative
sources of income.
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The ‘oil majors’ have diversified and are now more energy companies than oil
companies these days and the OPEC countries are urgently attempting to develop
other industries.
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