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Statistics (Chapter 13): Worksheet 1

Histogram and its features

» A histogram is similar to a vertical bar graph but a histogram groups numbers into ranges, which
means the horizontal axis is continuous like a number line.

> There are no gaps between the adjacent rectangles.

> Base of each rectangle represents the class interval / width.
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in this histogram.

e Class interval is 50.
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1 A group of 25 students sat for a Mathematics test in which all marks scored are whole numbers.

The frequency table below shows the distribution of the marks obtained.

Mark (x) Number of students (Frequency)—]

40 < x <50 1
) 50<x <60 2 \
%ﬁe\&\‘ o 60<x<70 2a__ % B
70 < x < 80 9 B
——. 80<x<90 0.75¢ 3 ‘

T 90<x<100 2

(a) Calculate the value of a.
(b)  Thesame information is represented using a
shown below. Complete the histogram.

histogram. Part of the histogram is
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No. of students
e

10

d
Marks 7 Top 5
©

Given that 20% of the students scored a distinction, find the minimum mark for a student
to score a distinction.
(d) A pie chart is used to represent the data in the table.
@)

Find the angle of the sector that represents the number of students who score more
than 70 marks.

(i) Which form of representation, histogram or pie chart, is more suitable to represent
the above data? Explain your answer.
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2 The histogram shows the monthly savings ($) of a group of adults.
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(a)  Can we claim that there are 3 times as many adults who S $250 to $300 a month as
compared to those who save $150 to $200 a month? Explain your answer.

j s i deadine.
(b) Describe how this histogram is misleading Discoering Maths T8 Ex 102 011
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3 The masses (in grams) of 18 mobile phones aré as follows:

116 92 105

105 101 93
96 112 83 o9 85 114

100 99 102 128 97 80

: Id you use to present
Which form of representation, a dot diagram or 2 stem-and-leaf diagram, wou dy

the data? Explain your answer. iscovering Maths TB Ex 10308] .
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4 The dot diagram below shows the heights (in cm) of some plants. ranyg 5 40w e,
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Heights of plants.
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(a) Find the mean height of the plants.
(b)  Find the median height of the plants.
(¢)  Which of these two measures is a better representation of the centre in this distribution?

Why?
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Misleading Graphs

The “classic™ types of misleading graphs include cases where:
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Scale does not start at zero.
Bar chart /
Liae sraph look very big.

Numl?ers are skipped in the vertical axis.
. Data is left out.

. Graph is not labeled properly.

Vertical scale intervals made very small to make the difference in the data

Pieces of a pie chart not at the correct sizes.
. Percentage does not add up to 100%.

Pie chart

Graph does not have a title to explain what it is about.

Pictographs

differences they represent.

Oversized volumes of objects that are too big for the vertical scale

Sizes of images used for are not in standard size or shape.

Some examples:

Misleading Graphs

Compare the two graphs

Days off

Faeezing Freezng %

Temps o Tewps 80
33 60
0 40

2007 © 2008 2007 © 2008

Both show exactly the same data. However, the graph on lhp left
makes the change appear to be much larger than it really is-because
the numbers on the vertical axis do not start at 0. Each vertical
mark on the left graph represents 1:and each mark on the right
represents 20 (the scale changes).

image Source. b/ fwwwr hiswashkiLocg)

Misleading Graphs

This pie chart is totally incorrect. The sizes of the
pieces of pie have not been drawn the right sizes.

tmaga Source: hitoYfwurwvisioajar.con

Misleading Graphs

The Scale.does not start at zero, and makes the house
price in 2006 look about seven fimes higher than 1975,
when it is really only about two and a half times higher.

(eg. 160 000 in 2006 is about 2.5 times 60 000 in 1975).

176907 Real Hovse Prices
Source: Nationwide Building Sociely
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Misleading Graphs

Trick or Treat ? In this Picture Graph, there is
definitely a trick being done! From the vertical scale
Michael collected about twice as much candy as
Shayna, but his picture is about three times bigger.

Halloween Candy. Callected:
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Example 1 ’
i as twice the numbe
The sales manager of a toy company claims that the number of toys sold ‘m 2011w

sold in 2009. Explain why this bar chart might be considered as misleading.

10 000
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Number of Toys sold

4 000 o :
2009 2010 2011

Answer Kej -
The bar chart might be considered misleading because A} Vertigan axis A0 nit§tayt fow zeve.
This gives the impression that e wwber o 4y y (g AQUbRQY \n 2011 g Yhan

e lyt by war-Havd i 2000 .

Example 2
In a newspaper article prior to an election, a government releases the following statistics

on the country’s percentage employment rate in 2011 and 2012.

Employment Rate in 2011 and 2012

5.55

i
n

Percentage (%)

2012

Year

| W ARty et STk e
chart above misleading? The bog oyt ‘s vey£1 @ i 40

i ar . ; .
(a) Why1s the b done to the bar chart so that it is not misleading?

(b) What should be



Answer Key
(@) The __heigwt __ofthe 2012 baris__ &3 _than 50% of that for 2011, which is inconsistent

to the actual employment rate where the difference is-only _______5.___ ofthe
employment rate in 2011.

(b) Setthe YOM®|  axis to start at 0% employment rate.

Example 3

The line graph below shows the profits that a company has made over a few years.

Profits (in thousands)
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Explain one way in which the graph is misleading.

Answer Key

[ Misleading Feature Effect |
Inconsistent scale on Mams Exaggerates the 0\“ fev Nt between the years j
hu (1Zony A\ =
Not all eovs  are shown Profits could be very low from 2% to J
2014
———'\v—l——-whﬁ wB} _ spacing of years Misrepresents the trend J
Vertical axis does not start from 0 Rate of gain in profits appear steeper J
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Explain one way in which the graph is mislcading. (4]
) Tedd got 70% on his Mathematics test. .
He said, “More students got 70% than any

He told his parents that the mode for the test was 70%. -
other grade, so I didn't actually do that poorly compared to my classmates.

The actual ggades on the test were 70%, 70%, 0%, 75%., 82%, 85%, 90%, 94%, 95%, 96%, 96%,

97%, 98%, and 100%, but Tedd did not tell ns parcnts the actual grades.
A Hhy How did Tedd mislead his parents? Sl (1

Hnt oy WEC OI9, paq 4 2017 Bedok North Sge Sch)
W")V} M mode e gvad ‘. v I Many ng\g_mh %8? “;\\"an"fm arafles,

a1l ob whi {\f\ Wil ¢ \\‘9\'\“‘ Hoowy 3 0 ole e U, Tedd dw TR AL \NMPO\‘ S‘b s
The bar graph below shows the drop in the number of online commercial scams from 2015 to (oLt MRt &S,

2
2016, 4
Number 4 A% the arane Fuete NW?W\
of scams 2239 ey ;may it Tets
Numiers gy e w the aroa ey wtrd AN
NN faw ne QL LR Hele
\\"f‘.‘“’x“‘ ‘\Y\‘O 210
2015 2016 Year
Explain why this graph may be misleading. (y
(20147 Bedok Narth Sev Sch)
The msijhi ot ﬂ”( bhy for Y ?f'*f 2019 Pwite W ietnuth r_ﬁ, et
~ 4 P50 ) . WV AT : ok .
bay e 20N Howdvdr 3t Arsup ! numbs 5 jlarmge n 2000 1L fleags

Pt

1

N i A h »:E'lf. oA
{ . : w ® ¥ B o
ir1: Thin rw.fg the N IR
g3y EY
L

s



A gir] d
Taws th; 99.
1S graph to show the population of a country, Banban for the years 1993 to 19

Population of Banban
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State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph. (2]
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4 The newspaper and online advertisement sales from 2003 to 2009 is shown below. e

Online Ad Sales is catching up with Newspaper Ad sales! j"UM :
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State one aspect of the graph that may be misleading and explain how this may lead

to a misinterpretation of the graph. 2]
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5 The Democrats filed a law suit against Republicans during the presidential campaign in 2016.
The graph shows the percentage of Americans who agreed with the verdict.
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The li -
ne graph below shows the exchange rate of Singapore dollars (S%) to one unit

of United States dollar (USS$) from 2010 to 2016. -l“d tﬁ) 5
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State one aspect of the graph that may be misleading and explain how this may

lead to a misinterp;‘etation of the graph. 2]
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The pj
Shows th
¢ glob
al Smartphone market share for a particular year.
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Explain one way in which the pie chart is misleading.
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The gl'aph. shows the number of prize winners from Chung Cheng High School (Main) at the
Mathematlcs Olympiad over a number of years.

Mathematics Olympiad Prize Winners

1 35

30
25
20 %
! 2013 2014 2015 |
Explam one way in which the graph is misleading. m
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Answers :

1(a)
(b)

The icons represent different quantities of food. The icons are of different sizes.

Tedd was correct about the mode, but he misled his parents by not telling them that other students
except for 3 (including him) all scored above 70%. So he has done poorly compared to his
classmates.

The heigh.t of the bar for 2015 is twice that of 2016. But the figure in 2016 is clearly not twice that
0f 2015. Other acceptable answers — the differences between the height of the bars and the figures
are not proportional. |

Acceptable answers:

- Unequal spacing of years on the horizontal axis may lead to misinterpreting the trend.

- The vertical axis does not start from 0. It exaggerates the differences between the population in
each year.

The units on both axes are not the same (aspect) thus we cannot compare both sales numbers
directly. It is misleading because it gives the readers a wrong sense that the online ad sales is less
than the newspaper ad sales from 2003 to 2008. [accept other possible answers]

Vertical axis did not start from zero. Because of that, the percent of Democrats looked like it was
more than double the percent of Republicans and Independents.

- The vertical scale is not defined. The exchange rate for other years cannot be read properly.
- The increase in the number of years is not constant/uniform or some years are missing. There isa

possibility that the rate in 2013 could be a decrease.

_ The sizes of the sectors are distorted. It gives the impression that Company B has the largest
market share, but the figures show that Company 4 has the largest percentage of the global

smartphone market.

- The percentages do not add up to 100%. It exaggerates the market shares of Company 4, B and C.

The vertical axis (does not start at 0) starts at 15 OR the scale of the vertical axis is not uniform so

the length of each bar is not representative of the number of prize winners.



