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4.1.1 Sampling & Data Collection

Types of Data
What are the different types of data?

= Qualitative datais data that is usually given in words not numbers to describe something
= Forexample: the colour of ateacher's car
= Quantitative datais data thatis given using numbers which counts or measures something
= Forexample: the number of pets that a student has
= Discrete datais quantitative data that needs to be counted
= Discrete data can only take specific values from a set of (usually finite) values
= Forexample: the number of times a coinis flipped until a ‘tails’ is obtained
= Continuous data is quantitative data that needs to be measured
= Continuous data can take any value within arange of infinite values
= Forexample: the height of a student
= Age canbediscrete or continuous depending on the context orhow tis defined
= |f youmeanhow many years old a personis then thisis discrete
= |[fyoumeanhow longapersonhasbeen alive then thisis continuous

What is the difference between a population and a sample?

= The population refers to the whole set of things which you are interestedin

= Forexample:if a vet wanted to know how long a typical French bulldog slept forin a day then the

population would be all the French bulldogs in the world
= Asamplerefersto a subset of the population whichis used to collect data from

= Forexample: the vet might take a sample of French bulldogs from different cities and record how

long they sleepinaday

= Asampling frameis alist of allmembers of the population

= Forexample: alist of employees’ names within a company
= Using a sample instead of a population:

= |squickerandcheaper

= | eadstolessdataneedingtobeanalysed

= Might not fully represent the population

= Mightintroduce bias
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Sampling Techniques
What is arandom sample and a biased sample?

= Arandom sampleis where every member of the population has an equal chance of beingincludedin

the sample
= Abiased sample is one from which misleading conclusions could be drawn about the population

= Random samplingis an attempt to minimise bias
What sampling techniques do | need to know?

Simple random sampling

= Simple random sampling is where every group of members from the population has an equal
probability of being selected for the sample
= To carry this out youwould...
= uniquely number every member of a population
= randomly select n different numbers using arandom number generator or a form of lottery (where

numbers are selected randomly)

= Effectiveness:
= Usefulwhenyou have a small population or want a small sample (such as childrenin a class)

= |tcanbetime-consumingif the sample or populationislarge
= Thiscannotbeusedifitis not possible to numberorlist all the members of the population (such as

fishinalake)

Systematic sampling

= Systematic samplingis where a sample is formed by choosing members of a population atregular
intervals using a list
= To carry this out youwould...

size of population (N)

= calculate the size of the interval K = 3
size of sample (n)

= choose arandom starting point betweenlandk
= selectevery kthmember after the first one

= Effectiveness:
= Usefulwhenthereis anatural order(such as alist of names or a conveyor belt of items)

= Quickandeasytouse
= Thiscannotbeusedifitis not possible to number orlist all the members of the population (such as

penguinsin Antarctica)

Stratified sampling

= Stratified sampling is where the populationis divided into disjoint groups and then arandom sample is
taken from each group
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= The proportion of a group thatis sampledis equal to the proportion of the population that belong to ,
that group
= To carry this out youwould...
= Calculate the number of members sampled from each stratum

size of sample (n)

Your notes

X number of members in the group

size of population (N)
= Take arandom sample from each group
= Effectiveness:
= Usefulwhenthere are very different groups of members within a population
= The sample will be representative of the population structure
= The members selected from each stratum are chosenrandomly
= Thiscannot be usedif the population can not be splitinto groups orif the groups overlap

Quota sampling

= Quotasamplingis where the populationis splitinto groups (like stratified sampling) and members of
the population are selected until each quotais filled
= To carry this out youwould...
= Calculate how many people you need from each group
= Selectmembers from each group until that quotais filled
= The members do not have to be selected randomly

= Effectiveness:
= Usefulwhen collecting data by asking people who walk past youin a public place orwhen a
sampling frame is not available
= Thiscanintroduce bias as some members of the population might choose not to be includedinthe
sample

Convenience sampling

= Convenience samplingis where a sample is formed using available members of the population who fit
the criteria
= To carry this out youwould...
= Selectmembers that are easiest toreach
= Effectiveness:
= Usefulwhenalist of the populationis not possible
= Thisisunlikely to be representative of the population structure
= Thisislikely to produce biased results

What are the main criticisms of sampling techniques?

= Mostsampling techniques can be improved by taking alarger sample

= Sampling canintroduce bias - so you want to minimise the bias within a sample
= To minimise bias the sample should be as close to random as possible

= Asample only givesinformation about those members
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= Different samples may lead to different conclusions about the population /

Your notes
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@ Worked example

Mike is a biologist studying mice in an open enclosure. He has access to approximately 540 field mice
and 260 harvest mice. Mike wants to sample 10 mice and he wants the proportions of the two types of
mice in his sample to reflect theirrespective proportions of the population.

a) Calculate the number of field mice and harvest mice that Mike should include in his sample.

ToTal number of mice

540 + 260 - 600
~— Fraction of field mice
Field mice g—gg x10=6.15
‘\—/Srlmple size

. H"Od’ion of harvcsf mice

60 x 10 = 325

b
Harves‘r mice 300

Indlude 7 Field mice and 3 harvest mice

b) Given that Mike does not have alist of all mice in the enclosure, state the name of this sampling
method.

No list of Popuh’rion 50 tan not be a random sample

Quota  sampling

c) Suggest one way in which Mike could improve his sampling method.

Mark uld improve his sampling method
bﬁ \nCreasing his samp|e Size
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Reliability of Data

How canldecideif dataisreliable?

= Datafromasampleisreliable if similar results would be obtained from a different sample from the
same population
= The sample should be representative of the population
= The sample should be big enough
= Sampling a small proportion of a populationis unlikely to be reliable

What can cause data to be unreliable?

= [fthe sampleis biased

= |tisnotrandom
= |f errors are made when collecting data

= Numbers could berecordedincorrectly, duplicated or missed out
= |fthe person collecting the data favours some members over others

= They might seek out members who will lead to a desired outcome

= They might exclude members if they would cause the sample to oppose the desired outcome
= |f asignificant proportion of data is missing

= Some datamay be unavailable

= Some members might decide not to be part of the sample

= Thiswillmean the results are not necessarily representative of the population
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4.1.2 Statistical Measures /

Your notes

Mean, Mode, Median
What are the mean, mode and median?

= Mean, median and mode are measures of central tendency
= Theydescribe where the centre of the datais

= Theyare alltypes of averages
= |nstatisticsitisimportant to be specific about which average you are referring to

= Theunits for the mean, mode and median are the same as the units for the data
How are the mean, mode, and median calculated for ungrouped data?

= Themodeisthe value that occurs most oftenin a data set
= [tispossible forthere to be more than one mode
= [tispossible forthere to be no mode
= |nthis case do not say the modeiszero
= The medianis the middle value when the datais in order of size
= [fthere are two valuesin the middle then the medianis the midpoint of the two values
= Themeanis the sum of all the values divided by the number of values

n
= Where Z X, =x + X, +...+ X isthesumof the npieces of data
i=1
= The mean canbe represented by the symbol
= Your GDC can calculate these statistical measures if you input the data using the statistics mode
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@ Worked example ,

Your notes
Find the mode, median and mode for the data set given below.

43 29 70 51 64 43

Mode is the most common

Mode = 43

Median is the middle when in order
9 43 4315l by }0

4305l
S

Median = &1

2
Mean = rf

Ix =300 od ncb %50
MEGn’SO
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Quartiles & Range /

What are quartiles? Your notes

= Quartiles are measures of location
= Quartiles divide a population or data set into four equal sections
= Thelower quartile, Q,splits the lowest 25% from the highest 75%
= The median, Q, splits the lowest 50% from the highest 50%
= Theupper quartile, Q3 splits the lowest 75% from the highest 25%
= There are different methods for finding quartiles
= Values obtained by hand and using technology may differ
= You willbe expected to use your GDC to calculate the quartiles

What are the range and interquartile range?

= Therange andinterquartile range are both measures of dispersion

= They describe how spread out the datais
= Therangeis thelargest value of the data minus the smallest value of the data
= Theinterquartile range is the range of the central 50% of data

= |tisthe upperquartile minus the lower quartile

IQR=0Q,-Q,

= Thisis givenin the formula booklet
= Theunits forthe range and interquartile range are the same as the units for the data
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@ Worked example ,

Your notes
Find the range andinterquartile range for the data set given below.

43 29 70 51 64 43

Ran%e, =Max'.mum = Min‘;mum
10 - 29
Ranae = 4|

Find upper and lower q’uar‘l'ilﬁs using 4DC

Ql: Li'?) ﬂﬂd Q3:6L|'
lQQ - Q3 - Q\
b - 43

QR = 21

83 hand

) Range :

29 L+|3 43|5| Efr 30
TR
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Standard Deviation & Variance /

What are the standard deviation and variance? Your notes

= The standard deviation and variance are both measures of dispersion
= Theydescribe how spread out the dataisinrelation to the mean

= The variance is the mean of the squares of the differences between the values and the mean
= Varianceis denoted 62

= The standard deviationis the square-root of the variance
= Standard deviationis denoted o

= Theunits for the standard deviation are the same as the units for the data

= The units for the variance are the square of the units for the data

How are the standard deviation and variance calculated for ungrouped data?

= |nthe examyou will be expected to use the statistics function on your GDC to calculate the standard
deviation and the variance
Calculating the standard deviation and the variance by hand may deepen your understanding

k
2. fx,—p)?
=1

= The formulaforvarianceis 62 =

= Thiscanberewrittenas

k
2. f(x,—p)?

=1

= The formula for standard deviationis 0 = n

= Thiscanberewrittenas

k
2. fx?2
i=1 !
o= —_‘uz
n

= Youdonotneedtolearnthese formulae asyou willuse your GDC to calculate these
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@ Worked example ,

Your notes
Find the variance and standard deviation for the data set given below.

43 29 70 51 64 43

Fmd variance and s’randarfJ deula’rion us‘ma GDC
ot - 199.333. and o = 13359

Varmnce T lsq (SSF)
Standard deviation = 139 (35F)

By hand
. z_z ) _2
: :ﬁ X

L*= 16136 x=90 n:b

o lLE‘: - 50 = 199.333..

o= V18438, =13.359..
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4.1.3 Frequency Tables

Ungrouped Data
How are frequency tables used for ungrouped data?

= Frequency tables canbe used forungrouped data whenyou have lots of the same values within a data
set
= Theycanbeusedto collect and present data easily
= |fthevalue 4 has afrequency of 3 this means that there are three 4’s in the data set

How are measures of central tendency calculated from frequency tables with ungrouped
data?

= The mode is the value that has the highest frequency
= The medianis the middle value
= Use cumulative frequencies (running totals) to find the median
= Themean can be calculated by
= Multiplying each value x;by its frequency f;
= Summingto get Zfix;
= Dividing by the total frequency n = f;
= Thisis givenin the formula booklet
k
2. fx;
— I1=1
X:
n

Your GDC can calculate these statistical measures if you input the values and their frequencies
using the statistics mode

How are measures of dispersion calculated from frequency tables with ungrouped data?

= Therangeis the largest value of the data minus the smallest value of the data
= Theinterquartile range is calculated by

IQR=0Q,- 0,

= The quartiles can be found by using your GDC and inputting the values and their frequencies
= The standard deviation and variance can be calculated by hand using the formulae
= Variance

k
2. fx2
i=1 !
62 - _H2
n
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= Standard deviation /

‘ k
Your notes
2. fx?
=1
o= \|—""—"7— yz
n

= Youdo notneed tolearn these formulae as you will be expected to use your GDC to find the
standard deviation and variance
= You may want to see these formulae to deepen your understanding

O Examiner Tip

= Always check whetheryouranswers make sense when using your GDC
= Thevalue forameasure of central tendency should be within the range of data
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@ Worked example

The frequency table below givesinformation number of pets owned by 30 studentsin a class.

Number of pets 0 1 2 3

Frequency 1 5 8 6

Find

a) the mode.

Mode
Mode

0"

value with hig\nes’f freq’uenca
0

b) the median.

Median = middle value
n=30 5o median is midpoint of 15" and 16

Numher 0[: Pe+§ O \ 2 3
Cumulative frealuemj 6 24 30

Median = |

c) the mean.
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FO mu l 0 $1e ,

Mean, ¥, of a set of data | ¥ == - n= JlZl,r’, YOUr notes
Booklet '

5 - ng: IxD + 5x| + Bx2 4 6x3 39
n I+ 5+ %+ § 30

Mean = 1.3
d) the standard deviation.

Use GDC o = 1159..
Stondard deviation = .16 (3sf)
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Grouped Data /

How are frequency tables used for grouped data? Your notes

= Frequency tables canbe used for grouped data whenyou have lots of the same values within the same
interval
= Classintervals will be written using inequalities and without gaps

= 10<x<20and20<x<30

= Ifthe classinterval 10 < X <20 has a frequency of 3 this means there are three values in that
interval
= Youdo notknow the exact data values when you are given grouped data

How are measures of central tendency calculated from frequency tables with grouped
data?

= Themodalclassis the class that has the highest frequency
= Thisisforequalclassintervals only
= The medianis the middle value
= Theexactvalue cannotbe calculated but it can be estimated by using a cumulative frequency
graph
= The exact mean cannot be calculated as you do not have the raw data
= Themeancan be estimated by
= |dentifying the mid-interval value (midpoint) x; for each class
= Multiplying each value by the class frequency f;
= Summing to get Zfix;
= Dividing by the total frequency n = Zf;
= Thisis givenin the formula booklet

k

2. fx.

. 1 1

— 1=1

X:
n

= Your GDC can estimate the mean if you input the mid-interval values and the class frequencies
using the statistics mode

How are measures of dispersion calculated from frequency tables with grouped data?

= Theexactrange cannot be calculated as the largest and smallest values are unknown
= Theinterquartile range can be estimated by

IQR=0Q,-Q,

= Estimates of the quartiles can be found by using a cumulative frequency graph
= The standard deviation and variance can be estimated using the mid-interval values x;jin the formulae
= Variance
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k
Y fx?2 /
: 1 Your notes
= .
n H

o2 =

= Standard deviation

= Youdo notneed tolearn these formulae as you will be expected to use your GDC to estimate the
standard deviation and variance using the mid-interval values
= Youmay want to use these formulae to deepen your understanding

© ExaminerTip

= Asyoucanonly estimate statistical measures from a grouped frequency table it is good practice
toindicate that the values are not exact
= Youcando this by rounding values rather thanleaving as surds and fractions

1

= x=0.333 (35f)ratherthan}= 5
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@ Worked example

The table below shows the heightsin cm of a group of 25 students.

Height, h Frequency
150<h<155 3
155<h<160 5
160<h<165 9
165<h<170 7
170<h<175 1
a) Write down the modal class.

MOdG\ claas < (.‘0.‘-3 to'lfh lmrjhea’r lcrequenca
Modal class = 160 ¢ h < |65

b) Write down the mid-interval value of the modal class.
Md-, | _ Upper boundary + fower boundary
d-isterval value = g -
160 + 165
2

Mid-interval value = 162.5 (m

c) Calculate an estimate for the mean height.
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Use mid-iterval values 1o estimate the mean
Your notes

Formula o

Mean, ¥, of a set of data | 3

?)Ooklet' -
o 3x182.5+5x15%5 +qu 1.5+ Fx 635+ x5 40525
L 3+5+Q4+F+) ~ 25

ri=§j;

Estimgted wean = 1621 (m
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4.1.4 Linear Tranformations of Data

Linear Transformations of Data
Why are linear transformations of data used?

= Sometimes data might be very large orvery small
= Youcanapply alinear transformation to the data to make the values more manageable
= Youmay have heard thisreferred to as:
= Effects of constant changes
= Linearcoding
= Lineartransformations of data can affect the statistical measures

How is the mean affected by alinear transformation of data?

= LetX be the mean of some data
= |f you multiply each value by a constant k then you will need to multiply the mean by k

= Meanis kX
= |f youadd orsubtractaconstant afrom all the values then you will need to add or subtract the
constant ato the mean

= MeanisXx *a
How is the variance and standard deviation affected by alinear transformation of data?

= et 62 be the variance of some data

= (Oisthe standard deviation

= |f you multiply each value by a constant k then you will need to multiply the variance by k2
= Varianceis k% 62
= You willneed to multiply the standard deviation by the absolute value of k

= Standard deviationis |k|0'
= |fyouadd orsubtract a constant a from all the values then the variance and the standard
deviation stay the same

= Varianceis (72

= Standard deviationis O
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O Examiner Tip ,

Your notes
= |fyouforgettheseresultsinanexam thenyou canlookin the HL section of the formula booklet to

see them writtenin a more algebraic way
= Lineartransformation of a single variable

E(aX+b)=aE(X) +b
Var(aX + b) = a2 Var(X)

= where E(...) means the mean and Var(...) means the variance

@ Worked example

Ateacher marks his students’ tests. The raw mean score is 31 marks and the standard deviationis 5
marks. The teacher standardises the score by doubling the raw score and then adding 10.

a) Calculate the mean standardised score.
If data is mu‘hplied bg k then mean is mulhplied 53 k

It k is added 1o data then k is added to the mean
3Ix2 +10

Mean of standardised swres = 2

b) Calculate the standard deviation of the standardised scores.

If data is multiplied by k then standard deviation
is multiplied bjk‘

It k is added 1o data then standard deviation is
unchanaed

5x2
Standard deviation of standardised scores =10
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4.1.5 Outliers

Outliers
What are outliers?

= Qutliers are extreme data values that do not fit with the rest of the data
= They are eitheralot biggeroralot smallerthan the rest of the data

= Qutliers are defined as values that are more than 1.5 x IQR from the nearest quartile
= xisanoutlierifx<@;-1.5xIQRorx> Qz+1.5 xIQR

= Qutliers canhave a big effect on some statistical measures

Should | remove outliers?

= The decisiontoremove outliers will depend on the context
= Qutliers should be removed if they are found to be errors

= The datamayhave beenrecordedincorrectly

= Forexample: The number17 may have beenrecorded as 71 by mistake
= Qutliers should not be removed if they are a valid part of the sample

= The datamayneedto be checked to verify thatitisnotanerror

= Forexample: The annual salaries of employees of a business might appear to have an outlier but

this could be the director’s salary
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@ Worked example

The ages, inyears, of anumber of children attending a birthday party are given below.
2,7, 5 4,8, 4,6,5 5 29 2,5 13

a)  Identify any outliers within the data set.
x is an outlier i x<Q-1551QR or x> Q,+|5x1QR
Using GDC
Q:4 and Q,215 - 1QR=35
Q,- 15%1QR = L-15x35 = =1.25
Q,+1551QR -¥5¢15:35 - 12.35

Ou’rliers are 13 and 29

b) Suggest which value(s) should be removed. Justify your answer.

13 should not be removed as it is a valid aﬁeac
o chld.

A should be removed as this is on age of an
adult.
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4.1.6 Univariate Data /

Your notes
Box Plots

Univariate datais data thatisin one variable.
What is a box plot (box and whisker diagram)?

= Aboxplotisagraphthat clearly shows key statistics from a data set
= |tshows the median, quartiles, minimum and maximum values and outliers
= |tdoesnotshow any otherindividual dataitems
= The middle 50% of the data will be represented by the box section of the graph and the lower and
upper 25% of the data will be represented by each of the whiskers
= Any outliers are represented with a cross on the outside of the whiskers
= |fthereisanoutlier then the whisker will end at the value before the outlier
= Onlyone axis is used when graphing a box plot
= [tisstillimportant to make sure the axis has a clear, even scale and is labelled with units

LOWER QUARTILE UPPER QUARTILE

THE BOX CAN

BE ANY DEPTH. = £ OUTLER
MINIMUM VALUE ﬂ/\ q MEDIAN

[ MAXIMUM VALUE
THE WHISKERS [ (WITH OUTLIERS REMOVED)

What are box plots useful for?

= Boxplots can clearly show the shape of the distribution
= |f aboxplotis symmetrical about the median then the data could be normally distributed
= Boxplots are oftenused for comparing two sets of data
= Two box plots will be drawn next to each otherusing the same axis
= They are useful for comparing data because it is easy to see the main shape of the distribution of
the data fromabox plot

= You can easily compare the medians and interquartile ranges

O Examiner Tip

= |nanexamyou canuse your GDC to draw a box plot if you have the raw data
= You calculator's box plot can also include outliers so this is a good way to check
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@ Worked example

The distances, in metres, travelled by 15 snails in a one-minute period are recorded and shown below:

0.5, 07,10, 11, 1.2, 1.2, 1.2, 1.3, 1.4, 1.4, 1.4, 1.4, 1.5, 1.5, 1.5

a) i) Find the values of Ql , Qz and Q3.

ii) Find the interquartile range.

iii) Identify any outliers.
Usmg C\DC
Qf“m OJ_lS m Df“rm
10R= Q, - Q. = L4~ I
I0R = 0.3 m
Q.- 1.5%1QR = 14- 15203 = 0.65
Q* 19x1QR = Lk+15x03 = |.85

05 m s an outlier

b) Draw a box plot for the data.

X

l -

|

|

.T >
Ok | 06| 03 10 12 & b
| Distance (m)

Label outlier Use next smallest
wiﬂl Q (ross after outlier
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Cumulative Frequency Graphs
What is cumulative frequency?

= The cumulative frequency of xis the running total of the frequencies for the values that are less than or
equaltox

= Forgroupeddatayou use the upperboundary of a class interval to find the cumulative frequency of
thatclass

What is a cumulative frequency graph?

=  Acumulative frequency graphis used with data that has been organised into a grouped frequency
table
= Some coordinates are plotted
= The x-coordinates are the upper boundaries of the classintervals
= They-coordinates are the cumulative frequencies of that classinterval
= Thecoordinates are thenjoined together by hand using a smoothincreasing curve

What are cumulative frequency graphs useful for?

= Theycanbe used to estimate statistical measures
= Draw a horizontal line from the y-axis to the curve
= Forthe median: draw theline at 50% of the total frequency
= Forthelowerquartile: draw the line at 25% of the total frequency
= Fortheupperquartile: draw the line at 75% of the total frequency
= Forthe p™ percentile: draw the line at p% of the total frequency
= Draw avertical line down from the curve to the x-axis
= Thisx-valueis the relevant statistical measure
= Theycanusedto estimate the number of values that are bigger/small than a given value
= Draw a verticalline from the given value on the x-axis to the curve
= Draw a horizontal line from the curve to the y-axis
= Thisvalueis an estimate forhow many values are less than or equal to the given value
= Toestimate the numberthatis greater than the value subtract this number from the total
frequency

*» They canbe used to estimate the interquartile range IQR = Q3 - Ql

= Theycanbeusedto construct aboxplot for grouped data
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@ Worked example ,

Your notes
The cumulative frequency graph below shows the lengthsincm, 1,0f30 puppiesin atraining group.

30

25

20

Cumulative
frequency 15

10

v 15 40 45 50 55 G0
Length of puppy (cm)

a) Given that the interval 40 < [ <45 was used when collecting data, find the frequency of this

class.
Frequency =
(:uljtlu!.lmj\' li; q 3
b
°'lv 3= rm 35 50 55 &0
b) Use the graph to find an estimate for the interquartile range of the lengths.
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|

_ T’ 30=+3 Q': 345 Your notes
3 >

Cumubative i ‘1: 3 30 ) 22-5 03: Sl-l‘-

QR = Q;-Q, =514 -345

" QR = 11 4 (m

c) Estimate the percentage of puppies withlength more than 51cm.
) 30-22 % puppies
” lvnaer thon Ol tm

) 9 . 0
1 30 x100% = 26.665. /b
i i 1263 % (3sF)

Length af puppy [cm)

|

I
°¥
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Histograms
What s a (frequency) histogram?

= Afrequency histogram clearly shows the frequency of class intervals

= The classes will have equal class intervals

= The frequency will be on the y-axis

= Thebarforaclassinterval willbegin at the lower boundary and end at the upperboundary
= Afrequency histogramis similar to a bar chart

= Abar chartisused for qualitative or discrete data and has gaps between the bars

= Afrequency histogramis used for continuous data and has no gaps between bars

What are (frequency) histograms useful for?

= They show the modal class clearly

= Theyshow the shape of the distribution
= |tisimportant the classintervals are of equal width

= They can show whetherthe variable can be modelled by a normal distribution
= |fthe shapeis symmetrical and bell-shaped
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@ Worked example

The table below and its corresponding histogram show the mass, in kg, of some new born bottlenose

dolphins.
Mass, M kg Frequency
4<m<8 4
8<m<12 15
12<m<16 19
16<m<20 10
20 m<24 6
a) Draw a frequency histogram to represent the data.

o)

=]

=

Ffeq wnen (,\j

O£ o

F 2 b 0% "
(/% MQSS (kg\
' No qaps

Write down the modal class.

Modal class = class with h;ﬁhm freq'uencg
Modal class = IR ¢ melb
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4.1.7 Interpreting Data

Interpreting Data
How do linterpret statistical measures?

= The modeis useful for qualitative data
= |tisnotasuseful for quantitative data as there is not always a unique mode
= The meanincludes all values
= |tisaffected by outliers
= Asmaller/largermeanis preferable depending on the scenario
= Asmallermeantime for completing a puzzle is better
= Abiggermeanscoreonatestisbetter
= The medianis not affected by outliers
= |tdoesnotuseallthe values
= Therange gives the full spread of the all of the data
= |tisaffected by outliers
= Theinterquartile range gives the spread of the middle 50% about the median andis not affected by
outliers
= |tdoesnotuseallthe values
= AbiggerlQR means the datais more spread out about the median
= AsmallerIQR means the datais more centred about the median
= The standard deviation and variance use all the values to give a measure of the average spread of the
data about the mean
= They are affected by outliers
= Abiggerstandard deviation means the datais more spread out about the mean
= Asmaller standard deviation means the datais more centred about the mean

How do | choose which diagram to use to represent data?

= Boxplots
= Canbe usedwithungrouped univariate data
= Shows therange, interquartile range and quartiles clearly
= Veryuseful forcomparing data patterns quickly
= Cumulative frequency graphs
= Canbe usedwith continuous grouped univariate data
= Shows the running total of the frequencies that fall below the upper bound of each class
= Histograms
= Canbe usedwith continuous grouped univariate data
= Usedwithequalclassintervals
= Shows the frequencies of the group
= Scatter diagrams
= Canbeusedwithungrouped bivariate data
= Shows the graphical relationship between the variables
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How do I compare two or more data sets? /

= Compare a measure of central tendency
= |f the data contains outliers - use the median
= |fthe dataisroughly symmetrical — use the mean
= Compare ameasure of dispersion
= |f the data contains outliers - use the interquartile range
= |f the datais roughly symmetrical — use the standard deviation
= Considerwhetheritis betterto have a smaller orbigger average
= Thiswilldepend on the context
= Asmalleraverage time for completing a puzzle is better
= Abiggeraverage score onatestisbetter
= Considerwhetheritis betterto have a smaller orbigger spread
= Usually asmaller spread meansitis more consistent
= Alwaysrelate the comparisons to the context and considerreasons
= Consider the sampling technique and the data collection method

Your notes
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@ Worked example

The box plots below show the waiting times for the two doctor surgeries, HealthHut and FitFirst.

HealthHut ’— —-[
FitFirst I— —-I »

0 10 20 30 40
Waiting time (minutes)

50 60

Compare the two distributions of waiting times in context.

Compare. :
* 0 measure of central +endenc3

0 measwre 01(‘ dispersmn

HealthHuts medion waiting time is smaller thaa
Fit Firsts (20‘-14)_ On average patients caei'

seen quicker ot HealthHut .

Fit First 5 'm’rercluarhle range is smaller than
HealthHuts (13 < 19). There is less variability
of woii’ina times ot FitFist
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