2015-2016 Math League Contests, Grades 9 — 12
Second-Round, Jan - Feb 2016

Instructions:
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11.
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13.

This second-round contest consists of two parts. Part 1 is math questions. Part 2 is essay.

For all the questions below, login to your account at http://www.mathleague.cn/ , and enter your

answers. Answers written on this document will NOT be credited.

In Part 1, you are asked to read one math subject, The Mathematics of Normal Distributions, and the

supplementary materials if necessary, Descriptive Statistics. Then you have 28 questions to work on.

You will need to give precise, unambiguous answers to Questions 1-19 (The Mathematics of Normal

Distributions), and Questions 21-26 (Descriptive Statistics).

Question 20 (The Mathematics of Normal Distributions) and 27-28 (Descriptive Statistics) are

Projects and Papers, which means you need to do your research and write a paper for each question.

There is no word limit on each of your papers, but it doesn’t necessary mean the more words the

better. The best paper is precise and succinct. Please don’t feel frustrated at all if you can’t write a

paper, as the topics, Confidence Intervals (Question 20); Lies, Damn Lies, and Statistics (Question

27); and Data in Your Daily Life (Question 28), are very hard for a high school student, even for an

adult. Please don’t feel frustrated even if you can’t finish all of Questions 1-19, 21-26, as they are not

trivial questions and it requires a lot reading and thinking. Students who can work out a few questions

should be commended.

For the subject of Normal Distributions, if you really understand what it is and how it works,

then the questions are fairly easy to solve. So our recommendation is don’t rush to solve the

problems. Instead please take your time to read and understand the subject thoroughly. Once

you understand how Normal Distributions works, you can solve most of the problems without

much difficulty. So this is really a test of your research and analytical skill, your patience, and

perseverance.

In order to understand Normal Distributions, you need to be familiar with basic statistics terms

such as mean, median, standard deviation, percentile, quartile, and etc. It is a good idea to read

the subject Descriptive Statistics, the supplementary materials, thoroughly to refresh your

memory.

The more questions you answered correctly, the more credit you will get. The total credit, or perfect

score, of Part 1 is 180. The total credit, or perfect score, of Part 2, is 90. The problems are ordered by

content, NOT DIFFICULTY. It is to your advantage to attempt problems from throughout the test.

You can seek help by reading books, searching the Internet, asking an expert, and etc. But you can’t

delegate this to someone else and turn in whatever he/she wrote for you. To make it clear, the purpose

of the second-round contest is to test your ability to read and research. You need to be the one who

understand the topics and solve the problems. You will be caught if it is not the case during the

interview.

For Part 1, you can write in either English or Chinese.

In Part 2, you are asked to write an essay. You have to write in English in Part 2.

If you have any questions regarding the contest, please contact us at once at

INFO@LTHOUGHTS.COM

This document contains 16 pages in total, including this page.

Submission of your answers:

a) For all the questions below, login to your account at http://www.mathleague.cn/ , and enter your
answers. Answers written on this document will NOT be credited.

b) You need to submit your answers no later than 12:00AM, Feb 7, 2016, Beijing Time. Later
submission will not be accepted.
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Part 1 — The Mathematics of Normal Distribution
The following is an excerpt from some math book.

The Mathematics of Normal Distributions, (see separate document).

Understanding the above Chapter on “Normal Distributions” requires familiarity with basic
statistics terms such as mean, median, standard deviation, percentile, quartile, and etc. It
helps to read the following Chapter on “Descriptive Statistics”, the supplementary materials,
if you need to refresh your memory of these terms.

Descriptive Statistics, (the supplementary materials, see separate document).



For all the questions below, login to your account at http://www.mathleague.cn/ , and enter 2
your answers. Answers written on this document will NOT be credited. 2

Question 1: (credit: 4)

Consider a normal distribution with (J; = 432.5 points
and (5 = 567.5 points.

(a) Find the mean w of the distribution.

(b) Find the standard deviation o of the distribution
rounded to the nearest point.

Hint: Q, is the first quartile. Q, is the third quartile. For the definition of Q and Q,, see Section 14.3, of

Chapter 14, “Descriptive Statistics.”

Answer:
(a) 500 points
(b) 100 points

Question 2: (credit: 4)

Estimate the value of the standard deviation (rounded to the nearest inch)

of a normal distribution with x=81.2inch and Q, =94.7 inch.

Hint: Q, is the third quartile. For the definition of Q,, see Section 14.3, of Chapter 14, “Descriptive

Statistics.”

Answer:
20 inch

Question 3: (credit: 4)

Explain why a distribution with p = 195, O, = 180,
and O; = 220 cannot be a normal distribution.

Note: Q, is the first quartile. Q, is the third quartile. For the definition of Q, and Q,, see Section 14.3, of

Chapter 14, “Descriptive Statistics.”

Note: For this question, please write your answer on file “high-school-answersheet.doc”, downloadable
together with this document at www.mathleague.cn, and submit file “high-school-answersheet.doc” at
www.mathleague.cn after you are done.
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Answer:

In a normal distribution, the mean p must be at the median of
the quartiles.

Question 4: (credit: 4)

In a normal distribution with p = 50 1b, a weight of
x = 84 1Ib has the standardized value z = 2. Find the

standard deviation .

Answer:
17 Ib.

Question 5: (credit: 4)

In a normal distribution with u = 1835 ft and o =

31.2 ft, find the data value corresponding to each of the
following standardized values.

(a) —1 (b) 05
(¢) —2.3 (d 0
Answer:

(a) 1523 ft (b) 199.1 ft (c) 111.74 ft (d) 183.5 ft

Question 6: (credit: 4)

In a normal distribution, the data value x; = 20 has the
standardized value z; = —2 and the data value x, = 100

has the standardized value z; = 3. Find the mean w and
the standard deviation .

Answer:

nw=5:a0 =16

Question 7: (credit: 4)

A normal distribution has standard deviation o = 6.1 cm,
and 84 % of the data fall above 50.2 cm. Find the mean .



Answer:

56.3 cm K

Question 8: (credit: 4)

In a normal distribution with mean p and standard
deviation o, what percent of the data fall

(a) below the value . + 20?
(b) between p + o and pu + 207!
Answer:

(a) 97.5% (b) 13.5%

Question 9: (credit: 4)

A normal distribution has mean g = 12.6 and standard
deviation o = 4.0. Approximately what percent of the
data fall between 9.9 and 16.67

Answer:

9%

Questions 10 & 11 refer to the following:

The distribution
of weights for children of a given age and sex is approximately
normal. This fact allows a doctor or nurse to find from a child’s
weight the weight percentile of the population (all children of the
same age and sex) to which the child belongs. Typically, this is
done using special charts provided o the doctor or nurse, but
these percentiles can also be computed using facts about approx-
imately normal distributions, such as the ones we learned in this
chapter. (Note: The numbers in these examples are 1997 figures
taken from charts produced by the National Center for Health
Statistics, U.S. Department of Health and Human Services.)

Note: For the definition of percentile, see Section 14.3, of Chapter 14, “Descriptive Statistics.”

Question 10: (credit: 6)




The distribution of weights for six-month-old baby boys
is approximately normal with mean g = 17.25 pounds
and standard deviation o = 2 pounds.

(a) Suppose that a six-month-old boy weighs 15.25
pounds. Approximately what weight percentile 1s
he in?

(b) Suppose that a six-month-old boy weighs 21.25
pounds. Approximately what weight percentile is
he in?

(c) Suppose that a six-month-old boy is in the 75th
percentile in weight. Estimate his weight.

Answer:

(a) 16th percentile (b) 97.5th percentile (¢) 18.6 Ib.

Question 11: (credit: 6)

The distribution of weights for one-month-old baby
girls is approximately normal with mean p = 875
pounds and standard deviation ¢ = 1.1 pounds.

(@) Suppose that a one-month-old girl weighs 11 pounds.
Approximately what weight percentile is she in?

(b) Suppose that a one-month-old girl weighs 12 pounds.
Approximately what weight percentile is she in?

(c) Suppose that a one-month-old girl is in the 25th
percentile in weight. Estimate her weight.

Hint:
(c) Rounded to the nearest pound.

Answer:
(a) 97.5th percentile (b) 99.85th percentile (c) 81b.

Question 12: (credit: 6)




A dishonest coin with probability of heads p = 0.4
is tossed n = 600 times. Let the random variable X
represent the number of times the coin comes up heads.

(a) Find the mean and standard deviation for the distri-
bution of X.

(b) Find the first and third quartiles for the distribution
of X.

(¢) Find the probability that the number of heads will
fall somewhere between 216 and 264.

Hint:
(b) Rounded to nearest integer.
(c) Enter your answer as a decimal between 0 and 1, rounded to the nearest hundredth.

Answer:

(a) p=240,0 = 12 (b) Oy = 232,05 = 248
(c) 0.95¢

Question 13: (credit: 6)

Suppose that an honest die is rolled n = 180 times. Let
the random varable X represent the number of times
the number 6 is rolled.

(a) Find the mean and standard deviation for the distri-
bution of X.

(b) Find the probability that a 6 will be rolled more
than 40 times.

(c) Find the probability that a 6 will be rolled some-
where between 30 and 35 times.

Hint:
(b) Rounded to nearest thousandth.
(c) Rounded to the nearest hundredth.

Answer:
(a) p=30,d =35 (b) approximately 0.025
(¢) approximately 0.34

Question 14: (credit: 4)




Each day a machine produces 1600 widgets. In 95 out of
the last 100 days, the machine has produced somewhere
between 117 and 139 defective widgets per day. What are
the chances that a randomly selected widget produced
by this machine is defective?

Answer:
0.08

Questions 15-18:

Percentiles. The pth percentile of a sorted data set is a number
X, such that p% of the data fall at or below x, and (100 — p)%
of the data fall at or above x,,. (For details, see Chapter 14, Sec-
tion 14.3.) For normally distributed data sets, there are detailed
statistical tables that give the location of the pth percentile for
every possible p between 1 and 99. The following table is an ab-
breviated version giving the approximate location of some of the
more frequently used percentiles in a normal distribution with
mearn p and standard deviation o. For approximately normal
distributions, Table 16-3 can be used to estimate these percentiles.

TABLE 16-3
.

Approximate Approximate
Percentile location Percentile location
99th u + 2330 1st pu— 2330
95th w + 1.65¢ 5th u — 1.65e
90th w+ 1280 10th p— 128
80th u + 0.84a 20th p— 0.840
75th p + 0.675a 25th pn — 0.6750
70th u + 0.520 30th w— 0520
60th w + 0.250 40th w — 0.250

! 50th m |

In Questions 15-18, you should use the table above to make your estimates.
Note: For the definition of percentile, see Section 14.3, of Chapter 14, “Descriptive Statistics.”

Question 15: (credit: 4)




The distribution of weights for six-month-old baby boys
is approximately normal with mean p = 17.25 pounds
and standard deviation o = 2 pounds.

(@) Suppose that a six-month-old baby boy weighs in the
95th percentile of his age group. Estimate his weight
in pounds approximated to two decimal places.

(b) Suppose that a six-month-old baby boy weighs in the
40th percentile of his age group. Estimate his weight
in pounds approximated to two decimal places.

Answer:

(a) 20.551b (b) 16.751b

Question 16: (credit: 4)

Consider again the distribution of weights of six-month-old baby
boys in Question 15.

(@) Jimmy is a six-month-old-baby who weighs 17.75 1b.
Estimate the percentile corresponding to Jimmy's
weight.

(b) David is a six-month-old baby who weighs 16.2 Ib.
Estimate the percentile corresponding to David's
weight.

Answer:
(a) 60th percentile (b) 30th percentile

Question 17: (credit: 6)

In 2007, a total of 1,494,531 college-bound seniors took
the SAT exam. The distribution of scores in the Critical
Reading section of the SAT was approximately normal
with mean p = 502 and standard deviation o = 113.
(Source: www.collegeboard.org.)

(@) Estimate the 75th percentile score on the exam.
(Note: SAT scores come in multiples of 10.)

(b) Estimate the 70th percentile score on the exam.

(c) Estimate the percentile corresponding to a test
score of 530.

Answer:

(a) 580 points (b) 560 points (c) 60th percentile



Question 18: (credit: 8)

The grade breakdown in Dr. Blackbeard’s Stat 101 class
is: 10% A's, 20% B's, 40% C's, 25% D’s, and 5% F’s. The
numerical class scores had an approximately normal dis-
tribution with mean g = 65.2 and standard deviation
a = 10,

(@) What is the minimum numerical score needed to
getan A?

(b) What is the minimum numerical score needed to
get a B

() What is the minimum numerical score needed to
geta C?

(d) What is the minimum numerical score needed to
geta D?

Answer:

(a) 78 points (b) 70.4 points (¢) 60 points

(d) 48.7 poinis

Question 19: (credit: 4)

An honest coin is tossed n times. Let the random vari-
able ¥ denote the number of tails tossed. Find the value
of n so that there 1s a 16% chance that ¥ will be at least
(n/2) + 10.

Answer:

400

10




Question 20: (credit: 20, note: paper with exceptional quality can get up to 40 credits)

" Confidence Intervals

The concept of a confidence interval was introduced in
Example 16.13 1n this chapter. The two most frequently used
levels of confidence intervals are 95% confidence intervals
(sometimes described as intervals at a 95% confidence

level) and 90% confidence intervals (intervals at a 90%
confidence level).

In this project, vou are to describe the process of con-
structing confidence intervals in general. Given a target con-
fidence level 95% (or 90%. or x%), how do you construct
the corresponding confidence interval? Conversely, given a

spﬁﬂiﬁed mterval, how do you find the confidence level that
best fits that interval? Tllustrate the relationship between
confidence level and the size of the confidence interval using
a real-life poll. Conclude with a discussion of some common
misconceptions about confidence intervals. When no confi-
dence interval is mentioned, how should we properly inter-
pret the results of the poll?

Note: You can write in either Engish or Chinese.

Note: For this question, please write your answer on file “high-school-answersheet.doc”, downloadable
together with this document at www.mathleague.cn, and submit file “high-school-answersheet.doc” at
www.mathleague.cn after you are done.

DUTHABHARSE. XBREHIMMEREERY. RIEH. BEH. Bomml, RESERK
2%,

BERE:
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The following essay includes five parts:

To construct a confidence interval
To find a confidence level
Tllustration of the relationship
Common misconeeption

How to interpret a poll

To construct a confidence inferval

After reading Example 16.13 in the textbook provided. I found out that the confidence interval is similar to the interval
in normal distribution, where 68% of the data lies within one standard deviation above and below the mean. In the
construction of confidence interval, the lower and upper limits are also obtained by subtracting certain number of standard
deviation/standard error from the statistics of the sample.

However, Example 16.13 in the book is not a general example in finding a confidence interval, since it illustrates the
conditions in a poll. where the results are expressed in percentage.

First I will illustrate the method of constructing a confidence interval generally. of which the results are shown in
numbers instead of percentage.

When we are given a confidence level, we should look up the chart that tells us the critical value z. The interval should
be determined as:

Msample *Z X Ggample

while assuming that the sampling distribution is normal. Myample TEA0S the mean of the sample. Gy e means the
standard deviation of the sample.

The mean of the sample is equal to the mean of the whole population.

The standard deviation of the sample can be calculated as:

Cample. = pop
sample —
4 nsample
In which 6o, represents the standard deviation of the whole population: n denotes the size of the sample.

Osample 101 the normal distribution can also be obtamed by the dishonest-coin principle:

Osample = Jnsample XpX (1 - p)
In which n denotes the size of the sample: p denotes the possibility of certain event.

Second, the method of constructing a confidence interval in which the results should be expressed in percentage such
as a poll is the same intrinsically as the method illustrated above. We set the possibility of a certain event which we want to
construct its confidence interval as p.

The interval can be obtained as:

sample Negpple XPX(1—p wil—m1
Oeample _ o Vsampe XPX(=P)_ P (1-p)

Nsample Nsample B +/ Dzample

In which n represents the size of the whole population.

ptzx

We can set p as 0.5 to maximize p X (1 —p) which maximize Gyypy. and the interval.
Then we need to know the size of the sample and the possibility of a certain event p. After that, we look up the chart
for the value of z.

After obtaining these values. we can construct a confidence interval.

12



To find a confidence level
Given a contfidence interval, we know the upper and lower linut of the interval.

X(1—p
Lower limit = p —z % px(l1—p)
Vlsample
X (1-—
Upper limit =p + z X M
S
Subtract lower limit from the upper limit we can get:

U-L=2Zxzx '
) nsample
To find the confidence level. we need to obtain the value of z.
Therefore, we need to know the size of the sample and the possibility of the event.
Or to estimate, we can set P as 0.5 to maxinuze p X (1 —p) which maxinize Ggyppe and the interval.
(U—L) X Mgl
~ 2xpx(1-p)

Then we look up the chart that tells us the confidence level that corresponds the nearest to z.

IMNustration of the relationship
The bigger the confidence level is, the bigger the size of the confidence interval.
Before 2012 presidential election, 1000 registered voters were asked who they wanted to vote for in the 2012

presidential election. 50% of people planned to vote for Barack Obama and 44% of people planned to vote for Mitt Romney.

while 6% of people were still undecided.

Gsampleobama = /1000 X 0.5 X (1 — 0.5) = 15.8114

Therefore the respective standard error is:

15.811
SEobama = <000 X 100% = 1.58%
Therefore, there is 68% of possibility that the percentage of vote for Obama will fall between:
50% — 1 x 1.58% = 48.42% and 50 + 1 x 1.58% = 51.58%
There is 95% of possibility that the percentage of vote for Obama will fall between:
50% — 2 % 1.58% = 46.84% and 50 + 2 x 1.58% = 53.16%
We can see that:
51.58% — 48.42% = 2 X SE_pma
53.16% — 46.84% = 4 X SE_pma

Therefore, the confidence interval with 95% confidence level is bigger than that with 68% confidence level.

Because the bigger confidence interval provides with more possibility that the result will fall in the interval. which
means the bigger confidence level. the bigger the confidence level is. the bigger the size of the confidence interval. Besides.

the confidence interval is caleulated by:

The bigger the confidence interval, the bigger eritical value z is.

Commeon misconception
We take the confidence level 95% as an example.
A common misconception is: The final true result has 95% of possibility to fall in the confidence interval.

13



interval or not. It cannot have 95% or 68% or whatever of possibility to fall in the interval.
So what does the 95% confidence level mean? What’s the use to define a concept of confidence mterval and
confidence level?
They are used to prediet the true-result-interval (the interval where unknown true result lies) from the sample.
Therefore the correct understanding should be: When we obtain confidence intervals from repeatedly from different
samples through the same way. there are confidence intervals from 95% samples that will include the true value.
According to the International Association of Statistical Education, 75% of undergraduates think that as the size of the
sample increases, the width of confidence interval increases. On the contrary. the width decreases as the sample size

increases. Because the confidence interval 1s obtained by

"lsample Tzx O sample
Csample 15 obtained as:
G
— pop
Osample =
nsample

The bigger the size 1s. the smaller the standard deviation 1s. the smaller the confidence interval. Because the bigger the

size 1s. each data will have less effect on the whole.

How to interpret a poll

The definition of a poll: poll is a sampling or collection of opinions on a subject, taken from either a selected or a
random group of persons, as for the purpose of analysis.

The factors that will affect the results of a poll are as followings:

1. the group of people who vote --- if there is selection bias

2. the size of the group --- it will affect the standard deviation

3. big sampling error

To correctly interpret the result of a poll, the group of people who vote matters much. The sample can be scientifically
selected or self selected. The place of a poll is held also matters. For example. the poll of a presidential election held by
Times magazine will mainly receive the votes from readers of Times magazine. who have a certain kind a characteristics
that cannot represent the whole population. The readers of a business magazine may favor a president whose policy will
benefit themselves as businessmen.

The marginal error plays a very significant role in interpreting the result. For example, if Candidate A is reported to
have 47% of support and Candidate B is reported to have 45% of support, however, the margin of error is reported to be
+3%. That means Candidate A may not be in the lead of Candidate B. Because with the margins of error, Candidate A’s
support could change from 44% to 50%: Candidate B’s support could change from 42% to 48%.

We also need to compare the poll with other same polls conducted at the time to see if the poll has a big sampling error

that cannot well reflect the whole population.
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Question 21: (credit: 4)

In 2006, the median SAT score was the average of
d’y}g_g‘}g and Iff;rj:,g_g?g. where ld].dg ..... d_.l.,r} denotes the
data set of all SAT scores ordered from lowest to
highest. Determine the number of students N who
took the SAT in 2006.

Answer:

1465744

Question 22: (credit: 4)

The two histograms below summarize the team payrolls in Major League Baseball (2008).

The two histograms are based on the same data set but use slightly
different class intervals. (You can assume that no team had a payroll
that was exactly equal to a whole number of millions of dollars.)

2008 Major League Baseball Team Payrolls

13 13
12 12
1 11
10 10
g 9 g 9
3 7 B 7 ———
5 ¢ 5 o——
E 5 E 5 i
7 4 Z 4 ——
3 3 —
2 2 —
1 1 — =
o IS o S
FISER T83SS
=822 N R o2 N
Payroll (in millions) Payroll (in millions)
(a) {(b)

Using the information in the figure, where did the median payroll of 2008 baseball teams fall?
(@) Somewhere between $50 million and $80 million

(b) Somewhere between $70 million and $80 million

(c) Somewhere between $70 million and $100 million

(d) Somewhere between $80 million and $100 million

Answer:

(b)

Question 23: (credit: 6)
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This question refers to histograms with unequal class intervals.

When sketching such histograms, the columns
must be drawn so that the frequencies or percentages are
proportional to the area of the column. Figure 14-25 illus-
trates this. If the column over class interval 1 represents
10% of the population, then the column over class interval
2, also representing 10% of the population, must be one-

third as high, because the class interval is three times as
large (Fig. 14-25).

10% of the
population

10% of the population
I I

10 15 30
Class Class
interval 1 interval 2
FIGURE 14-25

If the height of the column over the class interval 20-30
is one unit and the column represents 25% of the popu-
lation, then

(@) how high should the column over the interval
30-35 be if 50% of the population falls into this
class interval?

(b) how high should the column over the interval
35-45 be if 10% of the population falls into this
class interval?

(¢) how high should the column over the interval
45-60 be if 15% of the population falls into this
class interval?

Answer:
(a) 4 (b) 04 () 04

Question 24: (credit: 8)
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News media have accused Tasmania State University of
discriminating against women in the admission policies
in its schools of architecture and engineering. The
Tasmania Gazeite states that “68% of all male appli-
cants to the schools of architecture or engineering are
admitted, while only 51% of the female applicants to
these same schools are admitted.” The actual data are
given in Table 14-23.

e LB s Applications/admissions by gender
School of Architecture School of Engineering |

Applied Admitted Applied Admitted

Male 200 20 1000 300

Female 500 100 400 360

o

(a) What percent of the male applicants to the School of
Architecture were admitted? What percent of the
female applicants to this same school were admitted?

(b) What percent of the male applicants to the School of
Engineering were admitted? What percent of the
female applicants to this same school were admitted?

(e) How did the Tasmania Gazette come up with its
figures?

(d) Explain how it is possible for the results in (a) and (b)
and the Tasmania Gazette statement to all be true.

Note: For (c) and (d), please write your answer on file “high-school-answersheet.doc”, downloadable
together with this document at www.mathleague.cn, and submit file “high-school-answersheet.doc” at
www.mathleague.cn after you are done.

Answer:
(a) Male: 10%:; female: 20% (b) Male: 80%; female: 90%

(¢) The figures for both schools were combined. Of a total of
1200 males who applied, 820 were admitted, an admission
rate for males of approximately 68.3%. Similarly, of a total
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of 900 females who applied, 46() were admitted, an admission
rate for females of approximately 51.1%.

(d) In this example, females have a higher percentage
(% = EG‘}E) than males (% = lﬂ%) for admissions
to the School of Architecture and also a higher percentage
360 800 .
(ﬁ = QD‘}E) than males (m = 80 f{:) for the School
of Engineering. When the numbers are combined, however,

100 + 360
= 51_1%)

females hav low t .
emales have a lower percentage (5'}0 + 400

20 + 800

200 + 1000

The reason this apparent paradox can occur is purcly a

. . i by 5] dy
matter of arithmetic: Just because — > — and — = —,
i hz Ca (4’2

than males ( = ﬁﬂj%) in total admissions.

iy + €1 - Ir'.'l-l + d’]
d» + h‘] + {f}l

it does not necessarily follow that

Question 25: (credit: 4)

Let A denote the mean of data set{x, x,,..., X, }. Let B denote the mean of data

set{x +c,x, +C,..., Xy +C}.

(a) Find the relationship between A and B.
a) A<B
b) A=B-c
c) A=B+cC
d) Nondeterministic
(b) Find the mean of{x, — A,x, — A,..., X, — A}.

Answer:

Question 26: (credit: 4)

Let R and o, denote the range and standard deviation of data set{x, x,,..., X, }, respectively.
Let R, and o, denote the range and standard deviation of data set{x, +c, x, +¢,..., X, +C}, respectively.

(@) Find the relationship between R andR, .
a) Nondeterministic

18



b) R

1
Py
N

C) R = R,+cC

d) R = R,-C

(b) Find the relationship between s, and o, .

a) Nondeterministic

b) o, = o,
C) o, = o,tC

d) o = o,-C
Answer:

EVESEI())

(b) &5 (b)
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Question 27: (credit: 20, note: paper with exceptional quality can get up to 40 credits)

Lies, Damn Lies, and Statistics

Statistics are often used to exaggerate, distort, and misin-
form, and this is most commonly done by the misuse of
graphs and charts. In this project you are to discuss the dif-
ferent graphical “tricks” that can be used to mislead or slant
the information presented in a picture. Attempt to include
items from recent newspapers, magazines, and other media.

Note: You can write in either Engish or Chinese.

Note: For this question, please write your answer on file “high-school-answersheet.doc”,
downloadable together with this document at www.mathleague.cn, and submit file
“high-school-answersheet.doc” at www.mathleague.cn after you are done.

DTR—ERLRTHAE, HRFSH . REREFAIMERER/RE. RIEH. REH. Fo&
i, ARGARFSE, FNXERHARSEE open question, BHEIREERRERIEER.
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REZ(Hik):

In a statistical graph, some news reporters will exaggerate the difference between two different times
through adjusting the minimum and maximum
number in y-axis. Here | extract some statistics
from FOX NEWS.

FEDERAL WELFARE RECEIVED IN U.S.

, 108M _ Obviously, such graphs only concerned
Z106M c \

about the potential increase for some affairs
that are pleasing. But in fact, these increase are
relatively small if we make an actual graph:

120

2009 2009 2009 2009 2010 2010 2010 2010 2011 2011
Ql Q2 Q3 @4 Q@ @ @ a4 al Q2

RER e . N -

- SOURCE: U.S. CENSUS SURVEY - . ﬁ 'L ‘ I I I H ﬁ l& ﬁ
'LIST TYLER HAMILTON OF HIiS GOLD MEDALFRO! NAS A 6. 0

And for some polls, the sum of percentage of different options is not equal to 100%. The consequence
will be rigorous, since reporters exaggerate or demolish the differences among options.
RASMUSSEN e
REPORTS POLL

Did scientists falsify research to support their own
theories on Global Warming?

59% SOMEWHAT LIKELY

135%  VERY LIKELY
| 26%  NOT VERY LIKELY

NHLTOR 6Co8 3

Some reporters even craft the potential for using some values that show the general potential increase
through previous data shown below:
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JOB LOSS BY QUARTER

15 MIL

13.5 MIL

DEC ‘07 SEPT ‘08 MARCH ‘09 JUNE ‘10

k‘g '& SOURCE: BLS oty
.COM

But they neglect what’s happening during certain time intervals. If the data fluctuate very rapidly, it is
not reliable for these data to show this obvious potential. (Turn to the next page)

Here is another graph shown by a famous website about statistics.

Number of people who died by becoming tangled in their bedsheets
correlates with

Total revenue generated by skiing facilities (US)

Number of people who died by becoming tangled in their bedsheets

= Total revenue generated by skiing facilities (US)
a0

800

2000 2001 2002 2003 2005

2000 | 2001 : 2002 2003 . 2004 : 2005 2006 2007 @ 2008 @ 2009 |

Number of people who died by becoming tangled in ‘ i : 4 : i
their bedsheets . 327 456 509 497 596 573 661 741 809 717

Deaths (US) {CDC) :

Total revenue generated by sking fociities U5) 1,551 1,635 1,801 1,827 1,956 1,989 2,178 2,257 2,476 2,438

Correlation: 0.969724

Permalink - Mark as interesting (556) - Not interesting (276)

If we directly look at the potential of both curves, it is true that they have strong correlation statistically.
However, the number of people who died by becoming tangled in their bedsheets and the total revenue
generated by skiing facilities have even no relationships if considered objectively. Some reporters even use
this method to exaggerate the relationship between two unrelated stuffs, since neither of them will become a

factor that influences another one.
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RE=(ik):
Darrell Huff once wrote in his famous book How to Lie with Statistics “statistics is as much an artas itis a
science. ” lronically, that art actually refers to tricks, which is frequently used nowadays to serve certain
purposes such as exaggeration and misleading. Among statistical traps, graphical tricks are one of the most
impressive and effective means.

There are several ways to trick on a graph. The most famous and frequent one is the trick on x and y axis.

A A

) Vil I

16:88 16:88
84108 a4:08

Assume above is the change of gold price on market, the left one will be far more exciting than the right one,
won’t it? Change of ratio of x and y sometimes significantly changes the graph’s impression, in this case, the
right one seems a lot “faster”.

Besides changing the ratio, sometimes you will see a gap of number on the y axis like showed below.

3 205 00 st
3 200 000

3 150 000

3104 729
2100000 heyp— -
: ___-_-

It looks like a tremendous growth, but you will find it wrong by the numbers upon the bars. The total change
is actually about 3%, but it attains an impression a far cry from the reality. And this technique has been
widely used throughout the history since there was media. Below is a recent typical example.

UNDER PRESIDENT OBAMA,
MORE STUDENTS ARE EARNING THEIR HIGH
SCHOOL DIPLOMAS THAN EVER BEFORE

There are only 5 books representing 75%, but 16 representing 82%. That creates the impression of
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considerable increase. However, let’s make a real bar graph of it.

100

80 — — |

ooHHHH H H

OHigh School Graduation
Rate

wHHHHH H H

0WHHHH H A

0

The increase is actually not that magnificent, is it? This kind of trick is quite popular, to have a clear
overview of the truth, looking at the numbers is usually a good way.

However, sometimes adjustment on x and y axis is necessary, otherwise it will become a trick. Yes,
sometimes showing the original graph is a trick!

Average Annual Global Temperature in Fahrenheit
1880-2015
lr 1% 1900 1910 1920 1930 1940 1950 1960 10 1980 1990 2000 2010

National Review

@NRO
The only #climatechange chart you need to see. natl.re/wPKpro

(h/t @powerlineUsS)
5:36 AM - 15 Dec 2015

4« 13414 W 326

This is a graph about change of global temperature released by National Review. The change looks so
unnoticeable. However, people should really be a little more concerned. Increase of even 1 degree actually
has serious consequence. Below should be the appropriate graph.
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Average global temperature, 1880 to 2014

In such case, adjustment on y axis has to be made.

Besides these direct tricks on x and y axis, there are some interesting tricks that indirectly take advantages of
x and y axis. Here is a typical example cited in numerous articles.

Assume carpenters in US have average earnings twice as much as carpenters in Rotundia. Below is a bar
graph of it.

60
50
40
30

20
10¢°

AN

Ocarpenters
earnings

AN

Rotundia US

This bar graph sends information pretty directly, but now that vividly. How about using pictogram? Can we
use moneybag to represent earnings? That is exactly the key of this type of trick. If we, following the rule of
bar graph, make US carpenters” moneybag twice as high as that of Rotundian carpenters, it will look like
this.
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The thing is, the difference looks far more different than twice. Since a moneybag is a geometry on the
graph, which means it is two-dimension, the difference in area is a lot bigger. Specifically, the moneybag of E 2N
US carpenters is 4 times bigger than that of luomatiya. Moreover, readers often consider moneybag a

3-dimension object in their mind, which makes the volume of the US one 8 times bigger than the luomatiya

onel

Usually, it’s unable to express the information accurately through size, thus it’s often tricks when you see

graph using size to represent numbers, except for using height. Using different quantity sometimes is a

suitable option. In this case, using 1 moneybag to represent average earnings of luomatiya carpenters, and 2
moneybags of the same size to represent average earnings of US carpenters is accurate. Or, using coins is

also a proper option. However, some people covertly use the inaccurate quantity to provide a wrong

impression. Below is an instance of iron production, in which the purpose is to show their increase from 10
million to 14.25 million in production without the interference of government.

1054,

£

1 4257 =,

Besides the common trick of enlarge the size, it is easy to notice the black bar at the bottom, which should
represent the production through quantity. However, the latter one is about 2.5 times bigger than the former
one, which is significantly different from the actual increase ratio 1.425. But it looks pretty convincing
because the bar’s increase goes along with the furnace’ increase.

These means discussed in this essay are only some typical ones. In conclusion, there is numerous methods of
trick in a graph, and each has its own characteristic. In order not to be tricked, it’s better to focus on numbers,
because they never lie.

WG (Fik):
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2. The graph does not have a scale

Cumulative iPhone sales

(source: http://qz.com/122921/the-chart-tim-cook-doesnt-want-you-to-see/)

The graph shows the iPhone sales were increasing greatly overtime. However. the y-coordinate does not have a scale.

Then a person made another chart based on other data of the quarterly sale:

Cumulative iPhone sales

400 million iPhones

o

(source: http://qz.com/122921/the-chart-tim-cook-doesnt-want-you-to-see/)

As presented. quarterly sales are actually decreasing. The trick also includes ignoring other information.
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The number of units is small.
Just several points cannot reflect the situation properly.

The Great Retrenchment

$60,000 BT
B 3544
W 45-54
$53,000
-]
:
§ $46,000
$39,000
$32,000

1872 2012

Median Income for U.S. Men by Age, in 2012 Dollars. Sourc * *'S.
Census Bureau -

(source: hitp:/www.dataguru.cn/article-6676-1.html)
This graph shows a continuous decrease of income for U.S. Men by age. However, there are only two points on

x-coordinate in this graph: 1972 and 2012. The graph with data every year is shown below:

$60,000

$53,000

546,000

Annual Income

$39,000

P —

000 - P
1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 20uz 2005 2008 2011

(source: http://www.dataguru.cn/article-6676-1.html)

This graph is not that terrifying.
Besides. another problem in the graph is that the y-coordinate does not begin with 0.

5. Ignore the background and other information
The example is still the graph that shows the steep declining in men’s income in U.S.

While the data before 1972 is shown. the graph becomes like this:

29



~ 25-34 — 35-44 45-54

$60,000

$45,000

Annual Income
i+
g

§15,000

$0 4 —
1947 1951 1955 1959 1963 1967 1971 1975 1979 1963 1987 1991 1995 1999 2003 2007 2011

(source: http://’www.dataguru.cn/article-6676-1.html)
It shows that actually the high income in 1972 was the highest point in men’s income in U.S. Therefore, the decline of

men’s income after 1972 was normal.
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Question 28: (credit: 20, note: paper with exceptional quality can get up to 40 credits)

Data in Your Daily Life

Which month is the best one to invest in the stock market?
During which day of the week are vou most likely to get
into an automobile accident? Which airline is the safest to
travel with? Who is the best place-kicker in the National
Football League?

In this project, you are to formulate a question from
everyday life (similar to one of the aforementioned questions)
that is amenable to a statistical analysis. Then vou will need to
find relevant data that attempt to answer this question and
summarize these data using the methods discussed in this
chapter. Present your final conclusions and defend them using
appropriate charts and graphs.

Note: You can write in either Engish or Chinese.

Note: For this question, please write your answer on file “high-school-answersheet.doc”,
downloadable together with this document at www.mathleague.cn, and submit file
“high-school-answersheet.doc” at www.mathleague.cn after you are done.

DT R—EFA%RZMRE, HAXKSH. FERSHAMMNRREERY . RIEH. BEH. foR
B, ARGRFSH, FNXERHEAHHE open question, BHEIFHEEREE RIEER-

ﬁt%—‘ :
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Overview: This season of NBA, the Golden State Warriors become the strongest team. It lost only 4 games
in 48 games of this season and has got a terrible average score per game of 115.4 so far until Feb. 5. Every
team in NBA desires to beat the Warriors, who won its opponents by an average of 12.7. Some consider
playing defense hard a good choice while others would like to increase their score to play against the
Warriors.

Question: Which one is a better strategy, playing defense hard or strenthen attack?

To answer this question, we need to analyze it from multiple aspects.

1. What happen generally when the Warriors’ scores are low?
Below are the scores that the Warriors got in each game, arranging by time order. Note: average: 115.4

111 112 134 119 112 119 103 109 100 129
107 115 124 106 118 111 135 120 106 116
112 114 131 124 95 128 121 103 89 122
91 114 111 111 109 128 111 110 116 95
132 125 122 120 127 108 116 134

And we can make a bar graph from the data. Set every 5 points as an interval.
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It is amazing for a team to have such high scores. However, among these numbers, four 2-digit numbers
stand out. Those are: 95, 89, 91 and 95, marked blue. For a team which scores an average of 115.4 points,
such 2-digit scores are pretty rare. Yet, among these 4 games, the Warriors lost 3 of them! For the game that

the Warriors got 89 but did not lose, it won its opponent by “only” 7 points.

Since the Warriors’ average score is 115.4, we consider games in which the Warriors scored equal to or less

than 110 are those of low scores. Then let’s pull out those results.

Game Scores(Warriors) Scores(Opponents)
1 103 94

2 109 95

3 100 84
4 107 99

5 106 94

6 106 103
7 95 108
8 103 85

9 89 83
10 91 114
11 109 88
12 110 112
13 95 113
14 108 105
average 102.2 98.4

It is shocking, isn’t it? In these 14 games in which the Warriors scored equal to or less than 110, it only wins
its opponent by an average of 3.8 points, and it lost 4 times! Moreover, the strategy is broadly effective. 9
out of these 14 teams won the Warriors or lost by less than 10 points, which means they actually had a great
chance of winning. Except the 4 teams, other 5 lost by only 5.8. What about other teams who lost by less
than 10 points? A pie graph will be provided later. But now we can make a brief conclusion that strengthen
defense is an effective strategy against the Warriors.

2. What happen generally when the Warriors’ opponents scored high?

Similarly, we can do the same analysis to this topic. Below are the results of games in which the

Warriors’ opponent scored more than 110. Note: average: 102.7.

Game Points(Warriors) Points(Opponents)
1 134 120
2 129 116
3 124 117

37



4 135 116
5 131 123
6 124 119
7 121 112
8 91 114
9 128 116
10 110 112
11 95 113
12 122 110
13 134 121
Average 121.4 116.1

The result also looks not bad. The Warriors won these teams only by an average of 5.3. Among these 13
teams, 3 finally beat the Warriors. These 3 teams also appeared above: they excel at attacking and good at
defending. How many of these teams lost by less than 10 points and stands a considerable chance of winning?
Except the 3 teams which won, there are only 4, and even these 4 teams lost by an average of 7.25, which is
a considerable number in NBA and not that far from 12.7. To conclude, enhance attack is effective as well,
but not as effective as strengthen defense.

3. What happened in the 4 games that the Warriors lost? What about those games in which the teams lost
by less than 10 points?
Below are the points got in the 4 games.

Game Scores(Warriors) | Scores(Opponent) | (Main) Objective Reason

1 95 108 Tiredness

2 91 114 Absence of an important player
3 110 112 Absence of an important player
4 95 113 None

Average | 97.75 111.75 -

Despite the objective reasons, these 4 teams all restricted the Warriors attack effectively and had competent
attacking ability as well. They combined both, but this is not possible for most teams without serious
objective reasons.

Below is a pie graph of teams which won the Warriors or lost by less than 10 points. (teams won the
Warriors included)

OTeams scored
110+

B Teams who
got Warriors
scored 110
or 110-

ODid both

[Did none
Conclusion: In general, playing defense hard is a better option. However, from experience so far, in order to
beat the Warriors, a team had to strengthen both defense and attack.
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BE=:

Which country has the cleanest air?

Preface
Living in China, especially in . I have a special feeling towards the quality of air. I feel glad that I can see
beautiful blue sky in many days of a vear in : I have also read many jokes about Betjing's thick smog_ Air quality

has become a part of my life; I always pay much attention to air quality in my city and other places. While looking at a
photo, the first thing I notice is whether the sky is blue and clear. I want to live in places with clean air in the future. In this
project, I will compare the air quality in different cities in China and i different countries in the world to find out the places
where air quality 15 good enough for people to live.

The following pages include the contents below:
Introduction and standard provided

Part 1: Air quality in different countries in the world
Part 2- Air quality in different cities in China

Each part includes data presented, analysis and limats.

Introduction

The data and analysis are divided in two parts.

To compare the air quality in different countries, I compare weighted concentration of PM2.5 in 2014 collected by
World Health Organization.

Weighted concentration means the concentration that is added weight of population. The bigger the population. the
higher the weighted concentration based on the same concentration not weighted. I choose weighted concentration instead
of concentration to compare is because that weighted concentration can reflect the extent of effect of air pollution on people.

To compare the air quality of different cities in China. I compare Air Quality Index of important cities in China in
2014,

PM2.5 concentration and AQI standard is provided below:

PM2.5( | PM10(
ugjm’ ug/jn

Level

Intermediate target - 2 15..25 30.50

Intermediate target - 3 25.35 50..70

Significantly over target

Table 1, PM2.5 concentration standard
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Air

Quality

Index |MNumerica .
Levels of | 1 Value R
Health

Air quality is acceptable; however, for some pollutants there may be a
Moderate (51 to 100  |moderate health concern for a very small number of people who are unusually
Sensive 1o air poliution.

Everyone may beqin to expenence health effects;

Inhea 2 ) )
Unhealthy 151 to 200 groups may expenence more senous health =ffe

Very Health warnings of emergency conditions. The enfire population is more likely

- o
Unhealthy Sl dell o e aflecied.

Hazardous 301 to 500 Health alert: everyone may expenence more serous health effects.

Table 2, AQI standard

Part one

Data
The weighted PM2.5 concentration (ug/m”3) of 91 countries in 2014 is presented below (different background colors

represents corresponding air quality level and the color of countries” name that are not black means developed countries):
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PHZ. 5 concentratien(ug/m™2) by country 2014
Australia Switzerland

New
Zealand

Finland
Canada Latwia
[celand

Sweden Deanmark

Ireland Metherlands

Germany
Japan Singapore

France

Norweay
Malta
Portugal

Spain
United
States

Monaco

Luxembour
B
United
Kingdom

Table 3, weighted PM2. 5 concentration (ug/m*3) of 91 countries in 2014
Analysis

The arithmetic mean, median, 1% quartile, 3™ quartile and range are shown below:

Average

Median | 1st quartile 3rd quartile Range

27.04889 31.75 110

Table 4, the arithmetic mean, median, 1°' quartile, 3" quartile and range of data from countries in the world

We can see that the average weighted PM2.5 concentration is 27.04889, which is in the fourth level. However. the
number is not suited to reflect the situation in the world because the median is 22.3, which means that at least 50% of
countries are in the third or lower level. The high arithmetic mean is caused by the high weighted concentration of PM2.5 in
Pakistan.

We analyze further on the data:

The number and percentage of countries in each level of the air quality are presented below:
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Percentage Frequency
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PM2.5 concentration(ug/m”3)

Graph 1 and 2, the percentage and number of countries in each level of the air quality

From the graph we can see that 64% of countries are in the third level or below. The third level includes the most
countries, These graphs show that the PM2.5 pollution has not become so serious because there are still 64% of countries
that do not reach the later half air quality levels.

The percentage of developed countries in each air quality level is presented below:

DC means developed countries:

Level % of DC
66.7% of countries in the first level are
66.70% developed countries and 88.90% of
88.90% countries i the second level are
35 14% developed countries, while there are no
7 14% developed countries in the last two
levels.
0%
0%
Total 34.07%

Table 5, the percentage of developed countries in each air quality level

About China, the PM2.5 concentration of China is in the 85.71th percentile. which means that the air quality of China

1s really bad in the world.
Limit

The data collected are only from 91 countries which are 40.6% of countries in the world. while there are 224 countries
and regions in the world. There are only 44 developed countries in the world defined by United Nations but 31 developed
countries are included in the data which are 75.61% of all the developed countries. Therefore, over half of developing and
undeveloped countries are not included in the data but over 75% of developed countries are included m the data. This fact of
the data can affect the analysis of the air quality situation in the world. since if all the developing and undeveloped countries
are included. the air quality situation may be much worse.  Besides. the data was collected 2 years ago i 2014, which

cannot reflect the current situation accurately.
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Part 2

Data

Air Quality Index of important cities in China 2014 (different backeround colors represents corresponding air quality level,

the brown represents the deep purple level):

Alr Quality Index of important cities in China 2014 l
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Table 6, Air Quality Index of important cities in China 2014

Analvsis

Average | Median 1st quartile 3rd quartile Range
90.02632 815 58.25 111 216

Table 7, the arithmetic mean, median, I quartile, 3° quartile and range of data from cities

We can see that the anthmetic mean of AQI m China 1s 90.03, which belongs to the vellow level that means the air
quality 1s acceptable to most people. The median 1s 81.5 which shows that the awr quality i at least half of the important
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that at least people 1n 73% cities are not likely to be affected by air quality negatively.
Then we further analyze the data; the number and percentage of cities in each level of the air quality are presented

below:
Frequency Percentage
95 Air quality Alr quality
100 Index 2% 0% Index
80
6 15 g m0-50 H0-50
40 o 50~100 50-100
zg t ] m 100~150 20% 100~150
m150-2 N 150~
%Q QQ S 8 150~200 150~200
S W 200~300 0 N 200~300
S \&J Q}y oo 50%
= 300--500 300500
Air Quality Index

Graph 3 and 4, the number and percentage of cities in each level af the air quality

The graph shows that there are 88% of important cities that are in the first three levels, which means that most people
in 88% of important cities in China are not likely to experience health effect because of air quality negatively.  All the
people 1 10% of important cities including the capital Beijing may begin to experience health effects. All the people in 2%
of important cities experience are likely to be affected seriously by bad air quality. Formunately, there are no cities i the last
level. The analysis shows that the situation i China may not be that bad.

For Shenzhen. it 1s the top one city with the lowest Air Quality Index.

Limit

The data only comes from the selected important cities in China, which may affect the analysis of the overall sifuation
in China. The data was collected 2 years ago in 2014, which cannot reflect the current simation accurately.

REN:

As a middle school student preparing to select a high school, I would like to raise my Question:

Which school is the most outstanding in last year’s senior high school entrance examination? In order to find
out which middle school is relatively better.

As people continuously change their opinion | am always wondering which middle school provides students
with best education.

Through observing in my daily routine, I believe one’s score is still the most important measure of the
quality of education for Chinese schools. Examination scores will directly show the quality education the
students have. Since the score of last year’s senior high school entrance examination is the most up-to-date
and official, so | selected this data as the object of my study.

I have interviewed students and teachers from different schools in addition to obtaining official scores. In
this project, 1 am going to give a five-number summary by this score.

In this text the full mark is 660.
The number of students of NFLS, XWFLS, QHFLS, No.9S, NFLSXC is about respectively650, 350, 550,
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600, 490.

SCHOOLS|Nanjing  |Qinhuai |Number Xuanwu |NFLS

And [Foreign  |Foreign |Nine [Foreign  [Xianlin

The Language |Language [Middle |Language JCampus

Score School School  [School [School  J(NFLSXC)|
[(NFLS)  |(QHFLS) |(N0.9S) |[(XWFLYS)

Outlier(Max)|647 643 641 647 634

[Biggest 640 631 633 637 623

normal value

Quartilel  [599 590 586 597 580

[Median 581 567 559 574 557

Quartile3  |516 494 492 509 489

Smallest 451 452 447 457 440

Normal

value

Outlier(Min) 439 432 429 427 422

IQR 83 138 94 88 01

Average 581 577 560 573 551

This data set includes five important numbers and two outliers.

Showing this data in a table makes it much clearer to read.

From the table we can note:

1) NFLS and XWFLS have the highest score (outlier) of 647 out of 660

2) NFLS has the highest normal value. It shows its strength.

3) NFLS is far ahead in the median number and average.

4) QHFLS has the largest IQR. It means it is the most discrete.

5) QHFLS and XWFLS have relative higher minimum and higher outlier (min). It means they have fewer
students with absolutely low marks.

6) Only two schools, NFLS and XWFLS, have the Quartile 1 over 594, which is 90% of the full mark
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Outlier

Outlier

NFLS

XWFLS

QHE 1 s

NO.QS

NFLSXC

420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660

To compare the school’s performance better, | used box plots to show this data.

Right away we can see that NFLS seems to always lead in every data set except the minimum. What’s more,
it has the shortest distance between the median and the first quartile. From that we can discover their high
score is more intensive. This means that NFLS has more top students and has high quality of its first 50% of
students.From that we can indicate that NFLS is a selective school and owns a excellent education resources.
We can also infer that there is hyper-competition between NFLS top students. They might suffer from lots of
pressure to achieve a higher mark. For the top students at NFLS, other schools are much cushier. If a student
receives the median of NFLS that student will still have a considerable higher rank in other schools.

But on the other hand, NFLS is not all-around great. The minimum of its normal value falls behind while
XWEFLS and QHFLS’s latter part scored higher points. Through the data we can see XWFLS is still
competitive to NFLS and it is also a considerable great school.

For the other schools, QHFLS and No.9S, they are neck to neck, but QHFLS’s data seems more intensive
than N0.9S. NFLSXC totally falls behind in this examination.

In general, Nanjing Foreign Language School is the best ideal school for students through this examination.
There is no doubt that it can provide most students with higher level of education. However, its students
have more stress from hyper-competition. Meanwhile, Xuanwu Foreign language school also performed
well. Both of them are considerale suitable school for students.

RBF
GBI P2 m— R AN RRE A HNR R
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Part 2 Essay (Credit: 90)

Pros and Cons of Math Competitions
by Richard Rusczyk

Mathematics competitions such as MATH LEAGUE, MATHCOUNTS, and the American Mathematics
Competitions are probably the extracurricular math programs with the widest participation. The most
immediate value of these math contests is obvious — they pique students’ interest in mathematics and
encourage them to value intellectual pursuits. Kids love games, and many will turn just about any activity
into a contest, or in other words, something to get good at. Math contests thus inspire them to become good
at mathematics just like sports encourage physical fitness. Eventually, students put aside the games. By then,
hopefully an interest in the underlying activity has developed.

Beyond encouraging an interest in mathematics, contests help prepare students for competition. For better or
worse, much of life is competition, be it for jobs or resources or whatever. Competition of any sort trains
students to deal with success and failure, and teaches them that effective performance requires practice.
Moreover, nearly every interesting and worthwhile venture in life comes with some element of pressure;
competition teaches students how to handle it.

Despite all the benefits of math contests, they are not an unmitigated good. First of all, not all contests are
designed well. Students shouldn’t take too seriously contests that greatly emphasize speed or memorization.
Curricular contests (particularly calculus contests for high school students) can also be misleading, as they
deepen the misconception that there is no more to math than what is in the classroom. Such contests run the
risk of encouraging students to overvalue skills that aren’t nearly as valuable as the one asset a contest
should help them develop — the ability to think about and solve complex problems.

A second danger of contests is extending kids beyond their ability. Students should certainly be challenged
with problems they can’t do from time to time, but if this happens consistently, the experience goes from
humbling and challenging to humiliating and discouraging.

A third potential pitfall, burnout, often comes on the heels of the first two. Participants in math contests are
just as much at risk of burnout as musicians or athletes. Parents, teachers, and the students themselves
should be on the lookout for signs of decreased interest, and they must be willing to back off and allow the
student to rediscover an interest in mathematics on his or her own. Burnout is particularly pernicious
because the end result often isn’t a backlash against competition, but against math in general. Indeed, even
students not involved in contests have to watch out for burnout, though the pressure of contests tends to
encourage burnout more quickly than the classroom.

These possible perils are usually more than offset not only by the values we’ve already mentioned, but also
by the greatest asset of math contests - cooperation. These competitions bring together students of like
interests and abilities, allowing them to form their own community in which they will find friendship,
inspiration, and encouragement to a far greater degree than most of these students can find in the typical
classroom. Whereas a student may be one of only three or four in her school who pursues math the way
others play basketball, she will not find herself so lonely at a math contest, where she’ll find many kindred
spirits.

In summary, math contests are a tremendous social and intellectual opportunity for students, but exposing
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lifelong interest in mathematics and other intellectual pursuits.

Direction (Note: For this question, please write your answer on file “high-school-answersheet.doc”,
downloadable together with this document at www.mathleague.cn, and submit file
“high-school-answersheet.doc” at www.mathleague.cn after you are done.):

In his article “Pros and Cons of Math Competitions”, Richard Rusczyk lists and explains the
advantages and the disadvantages of math competitions. Are math contests beneficial or harmful to
students? Everything always has two sides: the good and the bad. This proverb probably also applies
to math competitions. Write a response in which you discuss whether students should be encouraged
to participate in math competitions. You may draw examples from your reading, studies, experience,
observations, and etc.

Hint: Here are some questions to think about. You do not have to answer them, but they will help you to
craft your response.

1. What is the purpose of math contests?

2. What are the good and the bad sides of math contests?

3. How should you value your scores on math contests?

4. What are the most important qualities that a successful mathematician should have?

5. To a student who is highly interested in mathematics, what are much more important than math contests?

DT R—EFA%RZMRE, HAXKXSH. FERSHAMMNRREERY . RIEH. BEH. /o
B, ARGRFSH, FNXERHEAHHE open question, BHEIFHEEREE RIEER-

ﬁ%_‘:

It is undoubtedly true that mathematic is the principal subject of all science. Since the first school day
children have been required to commit themselves to learning maths. In daily life the mathematic capability
is also the most important criterion to judge one’s intelligence quotient. However, there is no consensus on
the issue whether students should be encouraged to participate in the Mathematics contest. As far as I am
concerned. mathematic contest is an essential way to discover and cultivate talented students and children
should be encouraged to actively participate in every stage of their schooling period. but students” values
towards mathematic contests should be correct. Otherwise it would only results in counterproductive effects.

Before I examine the good and bad sides of math contests. T should firstly ask what is the purpose of
mathematics contests. The answer actually differs drastically from each participant. Some may say maths
contest is to attend a good college. cumulating soft power for leaving admission offer a good impression.
Other people may say it is to better undertake mathematic career in the future or merely out of interests in
mathematics. Despite the disparity, I think the original intention of all math contests is to serve as bait to let
students fall in love with math and increase different kinds of personal qualities.
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creative in which the questions are far beyond the requirements in the textbook. the most obvious advantage
brought by math contest 1s to widen the scope of knowledge. Nevertheless. the potential and implicit
benefits far exceed learning knowledge. Based on my own experience and observation. mathematics
contests play a significant role in every stages of lives: Interests for children. practical abilities for teenagers
and philosophical enlightenment for the elder.Just like what Richard Rusczyk says. kids love games. Solving
Mathematic problems is an enjoyable process that could pique students interests in learning. For instance.
when I was voung my teacher often plays with us the 24 points game. As a result, every time when I saw a
series of plate numbers on the street. I tend to subconsciously combine those numbers to achieve a number
24. Similarly. the questions in the math contest are full of pictures. including fairy tales figures to ask a
question like “how can the rabbit find her mother in the nearest way?” For me as a kid such a maze was
virtually a game so that I have been interested in Math since I was very young. As I grow older. mathematic
contest becomes an approach to form my personal qualities as well as gain different sorts of ability.
mmcluding drawing inference. self-learning. summarizing information by myself. thinking critically and
logically. being creative and imaginative as well as collaborating with other people. Traditional curriculum
in China usually supports procedural approaches. which may include memorization. drill, and practice of
rules and definition as the optimum way to teach and learn math. On the other hand. nontraditional

approaches used by mathematic contest such as Mathematic League. encourage students to utilize their
innate abilities to gain ownership of the specified mathematical topic. For doing the questions in Mathematic
League. I have to learn the unfamiliar topic of normal curve.a useful statistic method. by myself. Besides.
some questions require me to consider the practical uses of the knowledge in daily lives. Moreover. for
writing this paper now I have to consider the meaning of studying math and participating in this contest
more profoundly and thoroughly. thereby gaining further illumination. Since it encourages me to think, my
level of thinking is gradually enhanced and sometimes could up to a philosophical level. Another example of
math contests in modeling teaches me how to collaborate with other people. how to deal with the situation
when our opinions differs and how to enable each group member actively contributed to the group and
encourages other people to come up with ideas. Even though we have encountered numerous problems
during that intense 36 hours. we eventually acquire a great sense of achievement after finalizing and feel
deeply the team spirits. Thanks to so many mathematics contests I joined. I have acquired so many useful
abilities which could also be applied in many other fields.

However. ever coin has two sides. Because I have grown in China. T wanna mainly focus on discussing the

my discontentment on the math contest in China. First of all. most contests require students to utilize to
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complicated method and formula to solve the questions. In my opinion this kind of design is neither

practical nor encouraging. According to the philosophy of taoism. the greatest truth is the simplest. Math
contest should be a motivator for students but not purposely make difficulties for them. Then. unlike the
educational system in America. the Chinese educational system is misleading since it overemphasizes
students’ scores but not overall qualities. Children usually are forced to take math contest in order to get
good rewards. even though they are not truly interested in math. That is a problematic and dangerous trend.
Consequently. too many math contests would do nothing but increase students’ pressure and render them an
distorted value toward scores. Math contests discourage most people who take them because most people
don’t get close to winning. For instance we can usually hear some negative news that numerous students
commit to suicide every day since they usually lack of the courage to confront a little bit failure. Even
though a student achieve good score. winning a competition 1s not necessarily helpful for the winner either.
For instance. although I have seen a lot of students achieving numerous mathematics rewards. they still do
not be quite preeminent later in their lives. Except for a few students having strong self-control. most
Chinese students who do not need to take college entrance exam due to the awards in math contests
mistakenly believe that their missions are eventually finished. As a result they lag behind i the college.
Therefore. due to the deep air of utilitarian. the misleading emphasis on scores and the bad design of some

questions, maths contests in China could do a lot of harm to children.

Despite all the limitations. I still believe that the children should be encouraged to participate in math
contests on the premise of healthy attitude and great mterests. Indeed. every contest is unavoidably bond
with utilitarian. Therefore. it is important to combine interests and utilitarian together instead of being pure
utilitarian. When we carefully examine the criticism of math contest. we could find that it were usually those
parents who are utilitarian and force their children to attend the contest. However. parents shall not interfere
students’ own choice and interests since maths contest 1s after all not mandatory and there are many other
things much more important than scores. For those people like me who truly love math. attending math
contest provides them great opportunity to fully explore their potentials. broaden their eyesights. enhance

their levels of thinking. but not simply to gain knowledge.

All in all. mathematic contests should still be holden. yet many of them must be improved in some ways for

cultivating interests and personal qualities but not solely for utilitarian purpose.

e
There are many math contests in China served for purpose to encourage students to further their pursuits in
math. Every year, there are more than 2 million students participating in the HopeCup, one of the most
well-known contests in China. There are also millions of students taking part in the American Mathematics
Contest every year. However, there has been discussions about whether math contest is overall beneficial or
harmful to students. As a student in China who has personally participated in many types of Chinese,
American and International Mathematics contests, | believe students should be encouraged to take part in
math contest.

There are many benefits that math contest can do for students. Initially, like many other contests, it
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those outstanding students from normal students since usually many students get high marks. These tests are E 2N
designed to test whether students learn well in class, but not to test their potential in math. Thus, math

contests become the effective means to reach this purpose. The original purpose of the very first contest is to
distinguish talented students from others, and provide them confidence to pursue their excelled discipline in
future.

Moreover, math contests help students further their interest in mathematics and related fields, as well
as interest in challenging themselves. There are a large quantity of students whose interest in math is
potentially strong while cannot be aroused by ordinary math class in school. In America, the math learnt at
school is common-used, but too fundamental and not challenging. Students seldom find fun in it. In China,
there are certain difficult problems in quiz and tests, but these problems are not designed well generally.
Some of these problems appear for the sole purpose of setting obstacles on the way to full-mark, and they
are highly not practical in life. In both cases, math at school cannot inspire students’ interest in math.
However, math contests are to provide challenging problems from all levels and subtopic of math for
students. AMC is a typical example. The difficulty of problems in an AMC contest is arranged in order from
easy to hard. Students who have different ability can find fun solving problems of corresponding levels. The
hard problems are about frequently used topics such as possibility and solid geometry, which students have a
great chance to encounter in the future. These different levels of common but challenging problems can
surely catch students’ interest and motivate them to intensify their effort to solve such problems. Equally
importantly, they become passionate in facing these challenges and get used to encounter challenges that
they sometimes cannot accomplish. This point is also mentioned in the professor’s article. He stated that
students will learn to handle success and failure from contests. When getting used to handling failure, they
can turn it into motivation and promote their passion encountering challenges.

It is no doubt that participating in math contests is a crucial way to discover individual talent and
inspire interest in math. Why are these important? Mathematics is the foundation of numerous disciplines
such as physics, computer science and economics. Only with advanced, sometimes complicated
mathematical methods, theories and tools can these disciplines keep improving. Experts in these fields have
to excel at using math to solve problems. In recent years starting from 2012, there have been 3
mathematicians who won the Nobel Prize of Economics. Math contests, by inspiring students' interest
enhance their ability and selecting ones that are talented in math, actually help find future experts in these
fields and encourage their further enhancement, thus stimulate the improvement of many fields related to
math in a long run.

Furthermore, math contests play a significant role in enhancing students’ ability to think and solve
problems, which is also widely required in many fields. It is actually one of the most vital purposes of
studying math originally. Nonetheless, as mentioned before, math in school can no longer satisfy particular
outstanding students in math. Thus, they strengthen this ability through extra math training and contests.

Besides these common advantages, some contests have their own unique benefit. The MathLeague
encourages students to obtain multiple abilities related to math, including understanding of the subject math,
learning math efficiently, connecting real problems in life with mathematical tools, writing and debating
about certain topics and problems. These abilities are precious for youth willing to pursue their improvement
in math. HIMCM requires participants to focus on a big topic and apply math into real life problems. This is
exactly what some scientists and economists do. Teamwork competitions such as ARML and PUMaC
provide students opportunity to work on a team to on math. Students will be frequently working on a team to
solve certain problems in their life, thus it will be beneficial if teamwork on academic subject can be
practiced during youth. These are only a few typical instances. To conclude, students can gain different
experiences and enhancement by taking part in different math contests.

On the other hand, most of the disadvantages of math contests can somehow be avoided or mitigated
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proper design of contests, which is supposed to be the educators’ job. Math contest won’t “extend” kids’ '6‘6&
beyond their ability as long as they have a positive attitude. Once students learn to deal with failure and face
those problems they cannot solve and only pursue to improve themselves, they won’t be “extended”.
Burnout is a very serious consequence, but it can be avoided by parents’ and teachers’ consistent
encouragement and individual adjustment.
All the disadvantages do happen, but are pretty subjective. Once educators, students and parents done
their job, these perils’ existence will be a lot fewer. Quite many benefits will surely help students improve
themselves from all aspects, thus students should be encouraged to take math contests.

HE=:

Nowadays, more and more parents tend to encourage their children to participate in different kinds of math
competitions. Is it a good phenomenon? In my view, every coin has two sides, so do the math
competitions.

The original intention of math competition is to discover the beauty in math. However, the main purpose to
participate math competitions for different kinds of people are various. Some people hold that it is to select
students who have math talents, some hold that it is to foster students’ interests, some hold that it is to
improve students’ abilities to solve problems, and etc. However, among all the people in China, I believe
that a lot of them are utilitarians, especially the parents and students who want to try their best to enter a
good school. The ones who are really interested in math are rare. Most of people send their children to math
competition courses and force their children to learn the things which some students don’t want to learn. In
my opinion, the main reason for this should be winning math competition would be easier for children to get
into a better school, sometimes there might lie a vanity behind them. One very typical example would be the
“Tiger Mom”. It even be an element in a TV show. The children are forced to do a lot of things by their mom,
including taking the math competition courses.

To be honest, | think 1 am also some kind of utilitarian in competition. Because our teacher told us that the
subject competitions can give us some bonus point to get into a better university or send us to a good
university without having to take the pressure of “Gaokao” in China. When I chose which subject I would
like to take for my competition, I didn’t listen to my mind, instead, I asked which one would be the easiest to
gain a price. Because the teacher said that Biology would be easier for girls to learn compared to physics and
math. | took the Biology. Everyday after school | had to take this extra-course. | felt very tired. However,
what | found from learning Biology was that | hated memorizing all those biology terminologies. They were
too boring for me. At last, | gave it up. Although my experience was not about math, I think this can apply to
math competition and math learning. At some points, there are lots of similarities among those subject
competitions. They all show that our hearts are filled with competitiveness, not curiosity that the
competition really want to discover and to foster. I remember Einstein once said that “Education is not used
to induce students' aggressive competitions, but to use the curiosity to inspire students’ interests in
science. "Most of us mislead the main idea in math competitions. This situation especially happen in China.

Now, Let us think about what kind of students are caused in such situation in China? Probably there are
three kinds of students.

One kind of students who are very talented in mathematics themselves. They derive the good sides from
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with such things instead of playing computer games like most of the naughty kids.

Take my brother for example. (not my real brother, just my familiar friend and he is older than me, so |
always call him brother)He is really quiet, he doesn’t want to talk too much. Once we went hiking together,
when most of us sat down and played cards. I noticed he sat down alone under a tree, took out his pencil and
drafts. He sat there still for over three hours. He didn’t divert his attention by anyone. I was really surprised
about it. | experienced the real obsession of math. Nothing can compare that kind of love for math. Talent
plus hardworking create success. Although my brother didn’t go to IMO, but he gained a good price in CMO.
Another benefit he gained from his math competition I think would be the clear logical mind. When we
played some games together or he taught me some of my homework, | could understood his ideas and
methods easily. Besides, | think he always want to solve a problem from a different view. He persists in all
the things he is doing as well. The math competition influences him not only his skill to solve problem , but
also an attitude towards life. | love running, especially jogging. Sometimes my brother and | take jogging
together on holidays, just for fun to compete who can run for a long time. Actually his endurance is not so
good, I think I have a running talent, so I always want to laugh at him(maybe sometimes | am a bit bad), but
he always take the challenge. | know that it would be really difficult for him to continue running for such a
long distance, nevertheless, he runs and runs and runs even | was tired and needed to stop. | was surprised
by his strong mind. He said to me that whenever he made his mind to do something, he will continue doing
it regardless the result , just like the process of solving the math problem. The main thing he wanted to find
was not the key-the correct answer, but the process he experienced.

The Hong Kong team member Andy Lu in IMO2012 once said that he reminded his experience gained from
taking math competition. He thought that the main benefit of math competition would be it can trigger the
love for math among the teenagers and build their interest in math. No matter they want to choose math as a
carrier or not in the future, participating in math competition may have an important influence to teenagers
when choosing the carriers in the future. However, those who may not gain benefit from math competition
for some reason are indeed lack the enthusiasm and persistence towards math.

The last part of Andy’s words talk exactly I want to talk about for the second kind of students.

The second kind of students are also very talented in math. However, they may not have a strong mind to
persist into math. Various factors influence them. This cause a certain phenomenon. Among all the
participants in math competitions, many students because of great talents became famous mathematicians
later in their life. For example, the William Lowell Putnam Mathematical Competition is a math competition
for the undergraduate students in America, and the students who gained price from this competition later
became important Mathematics award winners, like Putnam Fellow.

However, several those participants’ levels are still on the level of solving math competition problems, but
not the level to become a mathematician even they continue to develop in their math fields. In my opinion,
this isn’t the main problem. Because everybody has his/her own interest. However, what [ want to mention
here would be that they don’t have the real enthusiasm and interest in math field. They lost the main
qualities which the mathematicians should have, like rich imagination, critical thinking and creativity. If
students don’t meet the real purpose that the math competitions want to make, it would be easy for them to
loose their enthusiasm and interest, like excessive math training for math competitions would go to the bad
sides. They just try to improve their skills to solve one kind of problem. They only follow the strict steps to
find out the answers. Without the methods that the teachers teach them, they can hardly solve it. So they are
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not the one to become mathematicians, only the robot for the math competitions instead.

There are also different opinions about the bad influence that the math competition bring about. It is said that
the famous Russian mathematician Pavel Segeevich Aleksandrov (1896-1982) last century once said that if
he participated in math competition earlier in his life, he would no longer make such huge contribution to
mathematics field. Besides, the winner of Wolf Prize Qiu Chengtong against the math competition in public.

A main reason for opposing to math competition is the participants must solve all the problem in a limit time.
Some people think that this limitation damages the original interest that doing math problems bring. The
traditional math competition doesn’t benefit the ones who really have a creative mind, but creativity is
significant for math research. Because math research needs a lot of thinking time, finding data in libraries
and on the internet and cooperating with other people. But the traditional competition can’t make such

things for students.

Although these opinions may go to the extremity, such effect still exists in reality. And this caused third kind
of students who suffer from math learning and math competitions.

In China, there is a kind of saying called “Cramming Education”. Parents and teachers put all the things into
children’ mind regardless whether they can absorb them or not. As we all know that we all have individual
differences. The fields which we are talented in are all different. Not all students are suitable to learn math
competition. Some students think that the math courses they learn at school are enough difficult for them to
handle. However, the vanity drives the parents to let their child to learn math to prove their intelligence and
later rely on the price that math competitions bring to go to a famous university . They don’t consider their
own situation. This not only make the children who don’t have a talent in math really weary , but murder
their own interests in other field. When those students who try his best to learn, but they just find that they
can’t learn as fast as and as well as other students. They feel a big frustration and it will loose their
confidence. They suffer a lot from math competitions later in their future life , too. They can’t find the
beauty in math, they only consider math as an evil to them.

Therefore, these three kinds of students exactly show the two sides that the math competitions bring to us.
Another factor that most of us like to thing about is the score which we gain from math contests. | asked my
brother, who | mention earlier in this essay, | want to share his answer with you. He said that when he knew
his score, he was actually a bit frustrated and this was normal for him, because entering IMO was his dream,
but when he calmed down himself , he still thought the score can’t determine anything, it just shows that he
hasn’t solved the problem, but it doesn’t mean he can’t solve those problem. He thought what the
competition really bring to him would be increasing his love for math.

I know that for a person who really obsess with one kind of thing, the result doesn’t mean so important in
this person’s mind , like my brother. To a student who is highly obsessed in mathematics, there are factors
which are more important than math contest itself which only taken once a year, like the beauty which they
discover from math.

There’s a math project in America called Ross mathematics summer camp. The selection is very strict, only
few students could participate in this camp. This project has an implement-closed management. The students
are told to commit to a specific problem of number theory research, mainly of the study includes integer and
prime. The problem they solve are very similar to Goldbach’s conjecture. They don’t compete who solve it
quickly, and there certainly no competition between them , and there is no score as well. They have to
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camp may seem boring to most of people because the students must stay there to solve math problems for h 2N
over 6 weeks without TV and entertainment, even their cell phones are limited to use. But for the students in

this camp they enjoy focusing all the time and energy into a single problem and having lots of fun solving

them. This is totally different from the utilitarian environment that math competition taken place in China .

This is more like a spirit of math research. From that point of view, solving math problems is an enjoyable

process which brings you creativity, imagination, critical thinking and happiness. These qualities are all

prepared for a future mathematician.

All in all, math competition can not all be considered as a bitter thing or a sweet thing. It depends on our
attitudes towards it and our view to look at it.

Like the tip of the iceberg, math competition is only a tiny part of interesting math activities. In my opinion,
we can consider other activities expect holding math competitions. For example building math club ,
publishing math magazines, doing some math researches and etc. In this way, we can let those teenagers
who are willing to share their interest and enthusiasm in math with other like-minded people. We can put
math in different forms in our life. If so, then the bad sides of math competition will go away.

Indeed, math is everywhere in our life and everyone can enjoy and benefit from it.

Math is truly beautiful.

e ILUF

The purpose of Mathematics competition is to pique our interest in mathematics and encourage us to value
intellectual pursuits. Or in other words, just using the way of competition to arouse our interest and get a
sense of success and then transform it into the motivation to dig into mathematics which really brings about
a lot of benefits.

First of all, competitions can encourage our interest in mathematics. As the questions that the Competition
Organizing Committee raised are always very challenging and interesting which let us know that
Mathematics is not a subject that we have learnt in daily life but also a intensive study of why this was so. In
this process, we have to ask ourselves how the Mathematical Formula was developed and how the
Mathematical Theorem was formed continuously. This is a really complex process. For instance, in the study
of Koch Snowflake, I have to calculate the areas and perimeters when it was in different times of iteration.
And then I need to make a generalization and summarization of it to find the definition of limitation in
Mathematics which is an area that | have never touched. During the process, | met a lot of difficulties for
lack of professional knowledge. Even so, after | solved the question, the sense of success that it had brought
cannot be replaced and stronger than any time that I just use the formula that the teacher has told me to solve
the question. Since then, | found my interest in Mathematics was greatly improved for | knew that
Mathematics is a subject on not only how to use the formula I have learnt but also how to develop it.

Moreover, contests prepare us for competition. For life is just like competition, it cannot be plain sailing.
During the period that we pursue the thing which is meaningful and charming to us, something frustrated
will happen, such as failure. However, in our daily life, most of our parents and teachers just told us how to
be successful, as a result, they told us so many successful examples such as Jobs and Bill Gates. They told
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of us are not as lucky as them, we may be faced with a lot of setbacks, and eventually, we may fail. As
ambitious young people, we have so many expectations on ourselves, we hope to be outstanding people and
make contributions to the society. However, the wide gap between the expectation and reality will really
make us feel frustrated. And this process just like the period that we finish our math contest. We may put a
great deal effort and conquer the problems we have met to solve question. To our surprise, the result later
was turned out to be wrong. So, what are our feelings now? We may feel very depressed on it. And then,
what should we do, go on trying it or just abandon it? It is a choice that we should make. And we may
choose to adhere to make another effort, and the result may still is a failure, but as the more times we try, the
more possibility we succeed. And this process just imitates the situation we may meet in our job career in the
future and help us to handle it better.

However, every coin has two sides, so does the Mathematics competitions.

Sometimes the contest will be designed not very well, as it paid too much emphasize on skills and may not
benefit us a lot. And in such situation, we do not need to pay much attention on it. And as some questions
were designed too challenging on us so that we cannot solve it and even have no ideas on it. As a result, we
may have doubts on ourselves about whether we are intelligent or am | interior than other peers which leads
us to be discouraged.

And sometimes we may lay too much emphasizes on the scores we achieved, this will also give rise to self
frustration and depression. To some degree, score is the best standard to reflect our performance on the
contest in a direct-viewing way. However, score does not mean everything. It just reflects the result we get
finally, but it cannot reflect what we have got from the process which is significant or relevant to us. And
this is the point. As a result, to scores, we should take a rational attitude

Mathematic competition is really a challenging task to almost all of us. During the way we pursue it, we
need to be persistent and surefooted and have the spirit of self-study. Eventually, we will success even

though the terminal point is still far away from us.

Thank you for your reading!
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