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Hans Rosling: The Magic Washing Machine

His mother and grandmother were so excited and mesmerized to have electricity do the
laundry. They thought this machine was a miracle and was doing wonders by taking away so
much of the hard and menial labor. At the time of Rosling’s talk, there were 7 billion people on
Earth. There are two billion people who live on less than $2 a day, while 1 billion people use $80
a day. That means that four billion people are considered “middle class.” The washing machine.
although thought of to have permeated all of society, only has 2 billion people using it, those
who use more than $40 a day. However, the rest of the 5 million people still wash clothes by
hand, mostly by poor women. 1/7 of world population uses 6 units of energy out of 12, half of
the energy consumption. 2/7 of the world population uses only 1 unit of energy consumption.
While giving a talk to hard-core environmentalists and people who “go green,” none of them
wash their clothes by hand. Population growth and economic growth will increase energy usage.
However, population growth will not have as much of an impact as the economy will. As the
economy grows, people will generate more income and the newer, more modernist people will
double their energy use. Even still, the richest people use the most energy and lecturing them will
not have that much of an impact. To change this, we must look towards greener and more
sustainable energy sources and products for all so that all of society benefits and decreases

energy usage.



MEQIAGKPS

“Weirdness Factor’” answers
1. The formula is for standard
deviation.

2. No. In some ways the formula sug-
gests population standard deviation
(e.g., the denominator being N rather
than » - 1), but in other ways the
formula suggests sample standard
deviation (e.g., the use of s instead of
o and the use of X instead of p).

3. Yes. The standard deviation can be

interpreted roughly as'an average = -~

or typical amount of deviation from
the norm (in this case, the mean).

For example, the first panel could be
referring to how people’s behavior

in a high school can deviate greatly
from an outside-of-high-school

human behavior norm, with greatest
deviation being interpreted as most
weird.

4. {0,0,0,0,0,10, 10, 10, 10, 10}.
This data set yields a sample stan-
dard deviation

s=(§)\/1_0 =5.27

or a population standard deviation
o=35.

More generally, if the data set con-
tains an even number of elements,
the standard deviation of that data
set will be maximized when half the
elements are of the minimum allow- -
able value and the other half are of
the maximum allowable value. (If
the data set contains an odd number
of elements, the “extra” element can .
be either the minimum or the maxi-
mum value.) To explore this con-
cept, students can start with a data
set that can be readily modified in
interactive technology such as Excel,
a TI-84 calculator, or an applet (e.g.,
www.stat.tamu.edu/ ~west/ph/

stddev.html; illuminations.nctm.org/
LessonDetail.aspx?ID=1449; or
illuminations.nctm.org/Activity
Detail.aspx?ID=78).

Another approach is to look at the
formula for standard deviation.

We can see that standard deviation
will be maximized if the squared
deviations from the mean are all as
great as possible. Without loss of
generality, assume a data set with b
elements, where b is even. Assume
that the greatest standard deviation
occurs for some combination of b
elements when each element has an
extreme value (maximum or mini-
mum). Without loss of generality,
assume that the extreme values are
zero and a and that we have x ele-
ments of value 2 and b — x elements
of value zero. The mean of the b val-
ues would be ax/b. The sum of the
squares of the deviations from the
mean would be

x+{a-(ax/B))+H-x)-

(0 - (ax/b))* = a*x - a’<*/b.

Using calculus or algebra to find the
downward-facing parabola’s vertex,

we see that the sum of the squares of

the deviations is maximized when

"x = b/2. Thus, when b is even, half

the elements have one extreme value
and half have the other.

5. (a) Yes. Similar argumeﬁts to the

previous answer can apply here,
but another type of informal rea-
soning can be used to justify the
‘answer to question 5. The vari-
"ance is simply the square of the
standard deviation, and the
square function f(x) =x*is a
monotonically increasing func-
tion, so it preserves order (i.e., if
a < b, then f(a) < f(b)). There-
fore, whatever data set of values
that maximizes the standard
deviation will also maximize any

476 MATHEMATICS TEACHER | Vol. 103, No. 7 - March 2010

monotone function of the stan-
dard deviation.

(b) Range is the difference between
the greatest and the smallest
values of a data set. Therefore,
the range of this data set will be
maximized if its greatest value
i5 mazimized and its smallest
value is minimized. Because
each value can be any number
between 0 and 10, inclusive, we
must make sure that the data
sgt cg}}tains at least one 0 and
at least one 10. The data set in
question 4 certainly meets this
condition.

(¢) Interquartile range (IQR) is
the difference between the first
and third quartiles of a data
set. Therefore, the IQR of this
data set will be maximized if its
third quartile is maximized and
-its first quartile is minimized.
Because each value can be any
number between 0 and 10, inclu-
sive, we must make sure that
the data set contains enough Os
and enough 10s for the first and
third guartiles to equal 0 and 10,
respectively. As students can ver-
ify by using the TI-84 calculator
(or by hand), the data set {0, 0,
0, 0, 0, 10, 10, 10, 10, 10} meets
this condition, but so would
{0,0,0,0,a,b, 10, 10, 10, 10}
oreven {0,0,0, a, b, ¢, d, 10, 10,
. 10} where 0<a<bh<c<d<10.

.- The standard deviation has the same

units as-the original variable x.

. No. Knowing context is necessary

to know what would be a large stan-
dard deviation in a particular situ-
ation. We could, however, look at a
modified measure, such as the coeffi-

" cient of variation, a unitless measure

consisting of the standard deviation
divided by the mean.
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Take Worthwhile Notes

Taking worthwhile notes is one of your critical high school
survival skills. It is easy to take good notes.

To begin with, take notes with a purpose other than to just £ill up
a page with words. No one gives you credit for the number of words
in your notebook. You only get credit for a few right words - on exams

The purpose of note taking is to get key points from textbooks and
lectures. A key point is an answer to an exam question. Every class
day, your teacher is giving you about five to ten key points in the
reading assignment and lecture. (Which also means missing class,

for whatever reason, is like throwing away a page of wvaluable notes.)

it * Take notes with a purpose

-

* Take short notes. use key points.
* don't miss class.

Onde you have these key points, use them to get exam answers by making
up your own set of exam questions. This is exactly what the teacher

does in making up an exam, giving us most of the same questions - and
the answers, too.

Students at an eastern high school who made up possible test questions
later found '75% of the same or similar questions on actual exams. These

same students scored almost 10% higher than students who studied without
this method.

* Use notes to make up test questions

When studying from textbooks, most of us mark everything we think is
important.

A more effective method may be to mark only the parts you don't know.
Later on, go over those parts. When you finally know them check them
off. There is no need to go over and over information that you already
know. .

' * Make notes of what you don't know in the text.
As with lecture notes, a good way to check how well you understand
something is to write down potential test questions about the material
just read. Start by briefly summarizing to yourself the meaning of .
the chapter title and subtitles. Practice for the exam while studying
the material.
* Use text to make up test questions.

An easy way to take notes is to draw a line down the center of a sheet.
Use the left side for key points from the textbook, which you will read
before class. Use the right side to add any important key points the
teacher makes if you don't already have them on the left side. This
text-lecture process will make class material much easier to understand
and add to your retention.

" After class, find a quiet place to review your notes. If you don't
understand something, ask the teacher right away, or ask someone else
in class to give you an explanation. Don't let unanswered qguestions
pile up.

* Review notes immediately after class.

* If you don't understand, ask.
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The state criminology laboratory must some;i_;pgs_;_ Eiti'n'aafg. a “pffgogfs_“ .
height from_ partial skelefon remains, How strong a Correlation is’ there

"’ between body height and bone size? A random sample of eight adult male

x-rays gave the following information, where x = length of femur (thigh -
bone) and y = _body hgighg. ' = .

xlim) | 17.5. 20 21 19 155 185 16 18

14.

yln) | SO ":80, 78 ‘73 63 71" 64 71

Complete Earts a through ¢ for these data, and comment on the meaning .
of r and r® in the context of this problem. - '

Seven childi:en in the third grade were given a verbal test to study the -

* relationship between the number of words used in a response and the

® .

silence interval before the response. A psychologist asked each child g
number of questions, and then the total humber of words used in an- .-
swering and the time before the child began answering were recorded. The .
following data:were obtained, where x = total silence time in seconds and -
y = total number of words in response. : : :

x |25 16 19 27 38 42 31
yl 60 55 50 64 73 70 65

[3

Comoplete parts a through c for these data, and comment on the meaning ,:
of » and 7* in the context of this problem. : R

The following data are taken from the Statistical Abstract of the ﬁ'ﬁitéd
States. In this data, x = M1 (readily available cash) in tens of billios of -
dollars and y = passenger car sales (in millions of cars). '

N
Py ]
LTl
bet]
O
.0
PREIN

x]41 44 48 52 55 ‘62 73 7.5 o
ylés 63 50 67 76 80 75 .71

Complete parts a through c for these data, and comment on the meaning -
of r and 7° in the context of this problem. , ' -
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WHAT WAS THE MOST POPULAR SONG OF 20117 / L

We use an alphabetical list of songs that were top songs on Billboard’s weekly charts to explore
this question.

A ET, E. Grenade H. Party Rock Anthem
B. Firework F. Just Can’t Get Enough I. Rolling In the Deep
C. Forget You JG. Moves Like Jagger J-Super Bass

D. Give Me Everything

Rank the songs from 1 for first place to 10 for tenth place. When you have finished your rankings,
Mr. Micek will give you the Billboard rankings.

Song Billboard Rank Your Rank
A Y B

B. 3 -
C. 1 Y

D. 5 q

E. © 7

E. 10 10

G. 9 |

H. 2 G

L. | 2

J. 8 2

Plot your results on the grid. (x-axis is billboard rank, y-axis is your rank)
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Extension: You know that Aileen had a measure of 0.86 while Mei had -0.76 and Juanita had

0.24, sketch a plot of their rankings. _
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