
4.1 Statistics Toolkit

AA HL



4.1.1 Sampling & Data Collection

Types of Data

What  are t he di�erent  t ypes of  dat a?

Qualitative  data is data that is usually given in wo rds no t numbers to  describe  so mething

Fo r example: the co lo ur o f a teacher's car

Quantitative  data is data that is given using numbers which co unts o r measures  so mething

Fo r example: the number o f pets that a student has

Discrete  data is quantitative data that needs to  be co unted

Discrete data can o nly take speci�c values  fro m a set o f (usually �nite) values

Fo r example: the number o f times a co in is �ipped until a ‘tails’ is o btained

Co ntinuo us  data is quantitative data that needs to  be measured

Co ntinuo us data can take any value  within a range o f in�nite values

Fo r example: the height o f a student

Age  can be discrete o r co ntinuo us  depending o n the co ntext o r ho w it is de�ned

If yo u mean ho w many years o ld a perso n is then this is discrete

If yo u mean ho w lo ng a perso n has been alive then this is co ntinuo us

What  is t he di�erence bet ween a populat ion and a sam ple?

The po pulatio n refers to  the who le set  o f things which yo u are interested in

Fo r example: if a vet wanted to  kno w ho w lo ng a typical French bulldo g slept fo r in a day then

the po pulatio n wo uld be all the French bulldo gs in the wo rld

A sample  refers to  a subset o f  the po pulatio n which is used to  co llect data fro m

Fo r example: the vet might take a sample o f French bulldo gs fro m di�erent cities and reco rd

ho w lo ng they sleep in a day

A sampling f rame  is a list  o f all members o f the po pulatio n

Fo r example: a list o f emplo yees’ names within a co mpany

Using a sample instead o f  a po pulatio n:

Is quicker and cheaper

Leads to  less data needing to  be analysed

Might no t fully represent the po pulatio n

Might intro duce bias
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Sampling Techniques

What  is a random  sam ple and a biased sam ple?

A rando m sample  is where every member o f the po pulatio n has an equal chance o f being

included in the sample

A biased sample is o ne fro m which misleading co nclusio ns co uld be drawn abo ut the po pulatio n

Rando m sampling is an attempt to  minimise bias

What  sam pling  t echniques do I need t o know?

Simple rando m sampling

Simple rando m sampling is where every gro up o f members fro m the po pulatio n has an equal

pro bability  o f being selected fo r the sample

To  carry this o ut yo u wo uld...

uniquely number every member o f a po pulatio n

rando mly select n di�erent numbers using a rando m number generato r o r a fo rm o f lo ttery

(where numbers are selected rando mly)

E�ectiveness:

Useful when yo u have a small po pulatio n o r want a small sample (such as children in a class)

It can be time-co nsuming if the sample o r po pulatio n is large

This can no t be used if it is no t po ssible to  number o r list all the members o f the po pulatio n

(such as �sh in a lake)

Systematic sampling

Systematic sampling is where a sample is fo rmed by cho o sing members o f a po pulatio n at

regular intervals using a list

To  carry this o ut yo u wo uld...

calculate the siz e o f the interval k=
size of population ( )N
size of sample ( )n

cho o se a rando m starting po int between 1 and k

select every kth member after the �rst o ne

E�ectiveness:

Useful when there is a natural o rder (such as a list o f names o r a co nveyo r belt o f items)

Quick and easy to  use

This can no t be used if it is no t po ssible to  number o r list all the members o f the po pulatio n

(such as penguins in Antarctica)

Strati�ed sampling
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Strati�ed sampling is where the po pulatio n is divided into  disjo int gro ups and then a rando m

sample is taken fro m each gro up 

The pro po rtio n o f a gro up that is sampled is equal to  the pro po rtio n o f the po pulatio n that

belo ng to  that gro up

To  carry this o ut yo u wo uld...

Calculate the number o f members sampled fro m each stratum

size of sample (n)

size of population (N)

×number of members in the group

Take a rando m sample fro m each gro up

E�ectiveness:

Useful when there are very di�erent gro ups o f members within a po pulatio n

The sample will be representative o f the po pulatio n structure

The members selected fro m each stratum are cho sen rando mly

This can no t be used if the po pulatio n can no t be split into  gro ups o r if the gro ups o verlap

Quo ta sampling

Quo ta sampling is where the po pulatio n is split into  gro ups (like strati�ed sampling) and

members o f the po pulatio n are selected until each quo ta is �lled

To  carry this o ut yo u wo uld...

Calculate ho w many peo ple yo u need fro m each gro up

Select members fro m each gro up until that quo ta is �lled

The members do  no t have to  be selected rando mly

E�ectiveness:

Useful when co llecting data by asking peo ple who  walk past yo u in a public place o r when a

sampling frame is no t available

This can intro duce bias as so me members o f the po pulatio n might cho o se no t to  be

included in the sample

Co nvenience sampling

Co nvenience sampling is where a sample is fo rmed using available members o f the po pulatio n

who  �t the criteria

To  carry this o ut yo u wo uld...

Select members that are easiest to  reach

E�ectiveness:

Useful when a list o f the po pulatio n is no t po ssible

This is unlikely to  be representative o f the po pulatio n structure

This is likely to  pro duce biased results

What  are t he m ain crit icism s of  sam pling  t echniques?

Mo st sampling techniques can be impro ved by taking a larger sample

Sampling can intro duce bias - so  yo u want to  minimise the bias within a sample

To  minimise bias the sample sho uld be as clo se to  rando m as po ssible

A sample o nly gives info rmatio n abo ut tho se members

Di�erent samples may lead to  di�erent co nclusio ns abo ut the po pulatio n
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a)

b)

c)

Worked example

Mike is a bio lo gist studying mice in an o pen enclo sure. He has access to  appro ximately 540 �eld

mice and 260 harvest mice. Mike wants to  sample 10 mice and he wants the pro po rtio ns o f the

two  types o f mice in his sample to  re�ect their respective pro po rtio ns o f the po pulatio n. 

Calculate the number o f �eld mice and harvest mice that Mike sho uld include in his

sample.

Given that Mike do es no t have a list o f all mice in the enclo sure, state the name o f this

sampling metho d.

Suggest o ne way in which Mike co uld impro ve his sampling metho d.
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Reliability of Data

How can I decide if  dat a is reliable?

Data fro m a sample is reliable if similar results wo uld be o btained fro m a di�erent sample fro m the

same po pulatio n

The sample sho uld be representative  o f the po pulatio n

The sample sho uld be big eno ugh

Sampling a small pro po rtio n o f a po pulatio n is unlikely to  be reliable

What  can cause dat a t o be unreliable?

If the sample is biased

It is no t rando m

If erro rs  are made when co llecting data

Numbers co uld be reco rded inco rrectly, duplicated o r missed o ut

If the perso n co llecting the data f avo urs so me members  o ver o thers

They might seek o ut members who  will lead to  a desired o utco me

They might exclude members if they wo uld cause the sample to  o ppo se the desired

o utco me

If a signi�cant pro po rtio n o f data is missing

So me data may be unavailable

So me members might decide no t to  be part o f the sample

This will mean the results are no t necessarily representative o f the po pulatio n

4.1.2 Statistical Measures

Mean, Mode, Median

What  are t he m ean, m ode and m edian?

Mean, median and mo de are measures o f  central tendency

They describe where the centre o f the data is

They are all types o f averages

In statistics it is impo rtant to  be speci�c abo ut which average yo u are referring to

The units  fo r the mean, mo de and median are the same  as the units fo r the data

How are t he m ean, m ode, and m edian calculat ed f or ung rouped dat a?

The mo de  is the value that o ccurs mo st o f ten in a data set

It is po ssible fo r there to  be mo re than o ne mo de

It is po ssible fo r there to  be no  mo de

In this case do  no t  say the mo de is z ero

The median is the middle  value when the data is in o rder o f  siz e

If there are two  values in the middle then the median is the midpo int  o f the two  values

The mean is the sum o f all the values divided by the number o f  values

⎯⎯x=
1
n

n
∑
i=1

x i

Where 

n

∑
i=1

x i=x1+x2+ . . . +xn  is the sum o f the n pieces o f data

The mean can be represented by the symbo l μ
Yo ur GDC  can calculate these statistical measures if yo u input the data using the statistics mo de
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Worked example

Find the mo de, median and mo de fo r the data set given belo w.

 43                        29                        70                        51                        64                       43

Quartiles & Range

What  are quart iles?

Quartiles are measures o f  lo catio n

Quartiles divide a po pulatio n o r data set into  f o ur equal sectio ns

The lo wer quartile, Q  splits the lo west 25%  fro m the highest 75%

The median, Q  splits the lo west 50%  fro m the highest 50%

The upper quartile, Q  splits the lo west 75%  fro m the highest 25%

There are di�erent metho ds fo r �nding quartiles

Values o btained by hand and using techno lo gy may di�er

Yo u will be expected to  use yo ur GDC to  calculate the quartiles

What  are t he rang e and int erquart ile rang e?

The range  and interquartile range are bo th measures o f  dispersio n

They describe ho w spread o ut the data is

The range  is the largest value o f the data minus the smallest value o f the data

The interquartile range is the range o f the central 50%  o f data

It is the upper quartile minus the lo wer quartile

IQR=Q3−Q1

This is given in the f o rmula bo o klet

The units  fo r the range and interquartile range are the same  as the units fo r the data

1

2

3
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Worked example

Find the range and interquartile range fo r the data set given belo w.

 43                        29                        70                        51                        64                       43
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Standard Deviation & Variance

What  are t he st andard deviat ion and variance?

The standard deviatio n and  variance are bo th measures o f  dispersio n

They describe ho w spread o ut the data is in relatio n to  the mean

The variance  is the mean o f the squares  o f the di�erences  between the values and the mean

Variance is deno ted σ
The standard deviatio n is the square-ro o t  o f the variance

Standard deviatio n is deno ted σ
The units  fo r the standard deviatio n are the same  as the units fo r the data

The units  fo r the variance are the square  o f the units fo r the data

How are t he st andard deviat ion and variance calculat ed f or ung rouped dat a?

In the exam yo u will be expected to  use the statistics functio n o n yo ur GDC  to  calculate the

standard deviatio n and the variance

Calculating the standard deviatio n and the variance by hand may deepen yo ur understanding

The fo rmula fo r variance  is σ2=

k

∑
i=1

f i (x i−μ)
2

n
This can be rewritten as

σ2=

k
∑
i=1

f ix i2

n
−μ2

The fo rmula fo r standard deviatio n is σ=

k

∑
i=1

f i (x i−μ)
2

n
This can be rewritten as

σ=

k
∑
i=1

f ix i2

n
−μ2

Yo u do  no t  need to  learn these fo rmulae as yo u will use yo ur GDC to  calculate these

2
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Worked example

Find the variance and standard deviatio n fo r the data set given belo w.

 43                        29                        70                        51                        64                       43
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4.1.3 Frequency Tables

Ungrouped Data

How are f requency t ables used f or ung rouped dat a?

Frequency tables can be used fo r ungro uped data when yo u have lo ts o f the same values within a

data set

They can be used to  co llect and present data easily

If the value 4 has a frequency o f 3 this means that there are three 4’s in the data set

How are m easures of  cent ral t endency calculat ed f rom  f requency t ables wit h

ung rouped dat a?

The mo de  is the value that has the highest f requency

The median is the middle  value

Use cumulative frequencies (running to tals) to  �nd the median

The mean can be calculated by

Multiplying each value x by its frequency f

Summing to  get Σf x

Dividing by the to tal frequency n = Σf

This is given in the fo rmula bo o klet

⎯⎯x=

k
∑
i=1

f ix i

n
Yo ur GDC  can calculate these statistical measures if yo u input the values and their

frequencies using the statistics mo de

How are m easures of  dispersion calculat ed f rom  f requency t ables wit h ung rouped
dat a?

The range  is the largest value o f the data minus the smallest value o f the data

The interquartile range  is calculated by

IQR=Q3−Q1

The quartiles  can be fo und by using yo ur GDC and inputting the values and their frequencies

The standard deviatio n and variance  can be calculated by hand using the fo rmulae

Variance

i  i

i i

i
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σ2=

k
∑
i=1

f ix i2

n
−μ2

Standard deviatio n

σ=

k
∑
i=1

f ix i2

n
−μ2

Yo u do  no t need to  learn these fo rmulae as yo u will be expected to  use yo ur GDC to  �nd the

standard deviatio n and variance

Yo u may want to  see these fo rmulae to  deepen yo ur understanding

Exam T ip

Always check whether yo ur answers make sense when using yo ur GDC

The value fo r a measure o f central tendency sho uld be within the range o f data
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a)

b)

c)

Worked example

The frequency table belo w gives info rmatio n number o f pets o wned by 30 students in a class.

Number o f  pets 0 1 2 3

Frequency 11 5 8 6

Find

the mo de.

the median.

the mean.

d) the standard deviatio n.
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Grouped Data

How are f requency t ables used f or g rouped dat a?

Frequency tables can be used fo r gro uped data when yo u have lo ts o f the same values within the

same interval

Class intervals will be written using inequalities and witho ut gaps

10≤x<20 and 20≤x<30
If the class interval 10≤x<20 has a frequency o f 3 this means there are three values in that

interval

Yo u do  no t kno w the exact data values  when yo u are given gro uped data

How are m easures of  cent ral t endency calculat ed f rom  f requency t ables wit h
g rouped dat a?

The mo dal class  is the class that has the highest f requency

This is fo r equal class intervals o nly

The median is the middle  value

The exact value can no t be calculated but it can be estimated by using a cumulative

f requency graph

The exact mean can no t be calculated as yo u do  no t have the raw data

The mean can be estimated  by

Identifying the mid-interval value (midpo int) x  fo r each class

Multiplying each value by the class frequency f

Summing to  get Σf x

Dividing by the to tal frequency n = Σf

This is given in the fo rmula bo o klet

⎯⎯x=

k
∑
i=1

f ix i

n
Yo ur GDC  can estimate the mean if yo u input the mid-interval values and the class

frequencies using the statistics mo de

How are m easures of  dispersion calculat ed f rom  f requency t ables wit h g rouped
dat a?

The exact range  can no t be calculated as the largest and smallest values are unkno wn

The interquartile range  can be estimated by

IQR=Q3−Q1

i

i

i i

i
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Estimates  o f the quartiles  can be fo und by using a cumulative f requency graph

The standard deviatio n and variance  can be estimated using the mid-interval values x  in the

fo rmulae

Variance

σ2=

k
∑
i=1

f ix i2

n
−μ2

Standard deviatio n

σ=

k
∑
i=1

f ix i2

n
−μ2

Yo u do  no t need to  learn these fo rmulae as yo u will be expected to  use yo ur GDC to

estimate the standard deviatio n and variance using the mid-interval values

Yo u may want to  use these fo rmulae to  deepen yo ur understanding

Exam T ip

As yo u can o nly estimate statistical measures fro m a gro uped frequency table it is go o d

practice to  indicate that the values are no t exact

Yo u can do  this by ro unding values rather than leaving as surds and fractio ns

 (3sf ) rather than 

i
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a)

b)

c)

Worked example

The table belo w sho ws the heights in cm o f a gro up o f 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

Write do wn the mo dal class.

Write do wn the mid-interval value o f the mo dal class.

Calculate an estimate fo r the mean height.
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4.1.4 Linear Transformations of Data

Linear Transformations of Data

Why are linear t ransf orm at ions of  dat a used?

So metimes data might be very large o r very small

Yo u can apply a linear transf o rmatio n to  the data to  make the values mo re manageable

Yo u may have heard this referred to  as:

E�ects o f co nstant changes

Linear co ding

Linear transfo rmatio ns o f data can a�ect the statistical measures

How is t he m ean a�ect ed by a linear t ransf orm at ion of  dat a?

Let 
⎯⎯x  be the mean o f so me data

If yo u multiply each value  by a co nstant k then yo u will need to  multiply the mean by k

Mean is k ⎯⎯x
If yo u add o r subtract  a co nstant a fro m all the values then yo u will need to  add o r subtract  the

co nstant a to  the mean

Mean is 
⎯⎯x±a

How is t he variance and st andard deviat ion a�ect ed by a linear t ransf orm at ion of
dat a?

Let σ2  be the variance  o f so me data

σ  is the standard deviatio n

If yo u multiply  each value by a co nstant k then yo u will need to  multiply  the variance by k²

Variance is k2σ2
Yo u will need to  multiply  the standard deviatio n by the abso lute value  o f k

Standard deviatio n is 








k σ
If yo u add o r subtract  a co nstant a fro m all the values  then the variance  and the standard

deviatio n stay the same

Variance is σ2
Standard deviatio n is σ
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a)

b)

Exam T ip

If yo u fo rget these results in an exam then yo u can lo o k in the HL sectio n o f the fo rmula

bo o klet to  see them written in a mo re algebraic way

Linear transfo rmatio n o f a single variable

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

Worked example

A teacher marks his students’ tests. The raw mean sco re is 31 marks and the standard deviatio n is

5 marks. The teacher standardises the sco re by do ubling the raw sco re and then adding 10.

Calculate the mean standardised sco re.

Calculate the standard deviatio n o f the standardised sco res.
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4.1.5 Outliers

Outliers

What  are out liers?

Outliers are extreme data values that do  no t �t with the rest o f the data

They are either a lo t bigger o r a lo t smaller than the rest o f the data

Outliers are de�ned as values that are mo re than 1.5 × IQR f ro m the nearest quartile

x is an o utlier if x < Q  - 1.5 × IQR o r x > Q  + 1.5 × IQR

Outliers can have a big e�ect o n so me statistical measures

Should I rem ove out liers?

The decisio n to  remo ve o utliers will depend o n the co ntext

Outliers sho uld be remo ved  if they are fo und to  be erro rs

The data may have been reco rded inco rrectly

Fo r example: The number 17 may have been reco rded as 71 by mistake

Outliers sho uld no t be remo ved  if they are a valid part o f  the sample

The data may need to  be checked to  verify that it is no t an erro r

Fo r example: The annual salaries o f emplo yees o f a business might appear to  have an o utlier

but this co uld be the directo r’s salary

1 3
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a)

b)

Worked example

The ages, in years, o f a number o f children attending a birthday party are given belo w.

2,   7,   5,   4,   8,   4,   6,   5,   5,   29,   2,   5,   13

Identify any o utliers within the data set.

Suggest which value(s) sho uld be remo ved. Justify yo ur answer.
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4.1.6 Univariate Data

Box Plots

Univariate data is data that is in o ne variable.

What  is a box plot  (box and whisker diag ram )?

A bo x plo t is a graph that clearly sho ws key statistics fro m a data set

It sho ws the median, quartiles, minimum and maximum values and o utliers

It do es no t sho w any o ther individual data items

The middle 50%  o f the data will be represented by the bo x sectio n o f the graph and the lo wer

and upper 25%  o f the data will be represented by each o f the whiskers

Any o utliers  are represented with a cro ss  o n the o utside o f  the whiskers

If there is an o utlier then the whisker will end at the value befo re the o utlier

Only o ne axis is used when graphing a bo x plo t

It is still impo rtant to  make sure the axis has a clear, even scale and is labelled with units

What  are box plot s usef ul f or?

Bo x plo ts can clearly sho w the shape o f the distributio n

If a bo x plo t is symmetrical abo ut the median then the data co uld be no rmally distributed

Bo x plo ts are o ften used fo r co mparing two  sets o f  data

Two  bo x plo ts will be drawn next to  each o ther using the same axis

They are useful fo r co mparing data because it is easy to  see the main shape o f the

distributio n o f the data fro m a bo x plo t

Yo u can easily co mpare the medians and interquartile ranges

Exam T ip

In an exam yo u can use yo ur GDC to  draw a bo x plo t if yo u have the raw data

Yo u calculato r's bo x plo t can also  include o utliers so  this is a go o d way to  check
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i)

ii)

iii)

a)

b)

Worked example

The distances, in metres, travelled by 15 snails in a o ne-minute perio d are reco rded and sho wn

belo w: 

0.5,   0.7,   1.0,   1.1,   1.2,   1.2,   1.2,   1.3,   1.4,   1.4,   1.4,   1.4,   1.5,   1.5,   1.5           

Find the values o f Q1, Q2  and Q3 .

Find the interquartile range.

Identify any o utliers.

Draw a bo x plo t fo r the data.
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Cumulative Frequency Graphs

What  is cum ulat ive f requency?

The cumulative frequency o f x is the running to tal o f the frequencies fo r the values that are less

than o r equal to  x

Fo r gro uped data yo u use the upper bo undary o f a class interval to  �nd the cumulative frequency

o f that class

What  is a cum ulat ive f requency g raph?

A cumulative frequency graph is used with data that has been o rganised into  a gro uped

f requency table

So me co o rdinates are plo tted

The x-co o rdinates are the upper bo undaries  o f the class intervals

The y-co o rdinates are the cumulative f requencies  o f that class interval

The co o rdinates are then jo ined to gether by hand using a smo o th increasing curve

What  are cum ulat ive f requency g raphs usef ul f or?

They can be used to  estimate  statistical measures

Draw a ho riz o ntal line  fro m the y-axis to  the curve

Fo r the median: draw the line at 50%  o f the to tal frequency

Fo r the lo wer quartile: draw the line at 25%  o f the to tal frequency

Fo r the upper quartile: draw the line at 75%  o f the to tal frequency

Fo r the p  percentile: draw the line at p%  o f the to tal frequency

Draw a vertical line  do wn fro m the curve to  the x-axis

This x-value  is the relevant statistical measure

They can used to  estimate the number o f values that are bigger/small than a given value

Draw a vertical line  fro m the given value o n the x-axis to  the curve

Draw a ho riz o ntal line  fro m the curve to  the y-axis

This value is an estimate fo r ho w many values are less than o r equal to  the given value

To  estimate the number that is greater than the value subtract this number fro m the to tal

frequency

They can be used to  estimate  the interquartile range IQR=Q3−Q1
They can be used to  co nstruct a bo x plo t  fo r gro uped data

th
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a)

Worked example

The cumulative frequency graph belo w sho ws the lengths in cm, l , o f 30 puppies in a training

gro up.

Given that the interval 40≤l<45 was used when co llecting data, �nd the frequency o f

this class.
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b)

c)

Use the graph to  �nd an estimate fo r the interquartile range o f the lengths.

Estimate the percentage o f puppies with length mo re than 51 cm.

Histograms

What  is a (f requency) hist og ram ?

A frequency histo gram clearly sho ws the frequency o f class intervals

The classes will have equal class intervals

The f requency  will be o n the y-axis

The bar fo r a class interval will begin at the lo wer bo undary and end at the upper bo undary

A frequency histo gram is similar to  a bar chart

A bar chart  is used fo r qualitative o r discrete data and has gaps  between the bars

A f requency histo gram is used fo r co ntinuo us data and has no  gaps  between bars

What  are (f requency) hist og ram s usef ul f or?

They sho w the mo dal class  clearly

They sho w the shape o f the distributio n

It is impo rtant the class intervals are o f equal width

They can sho w whether the variable can be mo delled by a no rmal distributio n

If the shape is symmetrical and bell-shaped
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a)

b)

Worked example

The table belo w and its co rrespo nding histo gram sho w the mass, in kg, o f so me new bo rn

bo ttleno se do lphins.

Mass, m  kg Frequency

4≤m<8 4

8≤m<12 15

12≤m<16 19

16≤m<20 10

20≤m<24 6

Draw a frequency histo gram to  represent the data.

Write do wn the mo dal class.
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4.1.7 Interpreting Data

Interpreting Data

How do I int erpret  st at ist ical m easures?

The mo de  is useful fo r qualitative data

It is no t as useful fo r quantitative data as there is no t always a unique mo de

The mean includes all values

It is a�ected by o utliers

A smaller/larger mean is preferable depending o n the scenario

A smaller mean time fo r co mpleting a puz z le is better

A bigger mean sco re o n a test is better

The median is no t a�ected by o utliers

It do es no t use all the values

The range gives the f ull spread  o f the all o f the data

It is a�ected by o utliers

The interquartile range gives the spread o f  the middle 50% abo ut the median and is no t

a�ected by o utliers

It do es no t use all the values

A bigger IQR means the data is mo re spread o ut abo ut the median

A smaller IQR means the data is mo re centred abo ut the median

The standard deviatio n and variance  use all the values to  give a measure o f the average spread

o f the data abo ut the mean

They are a�ected by o utliers

A bigger standard deviatio n means the data is mo re spread o ut abo ut the mean

A smaller standard deviatio n means the data is mo re centred abo ut the mean

How do I choose which diag ram  t o use t o represent  dat a?

Bo x plo ts

Can be used with ungro uped univariate  data

Sho ws the range, interquartile range and quartiles clearly

Very useful fo r co mparing data patterns quickly

Cumulative f requency graphs

Can be used with co ntinuo us gro uped univariate data

Sho ws the running to tal o f the frequencies that fall belo w the upper bo und o f each class

Histo grams

Can be used with co ntinuo us gro uped univariate data

Used with equal class intervals

Sho ws the frequencies o f the gro up

Scatter diagrams
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Can be used with ungro uped bivariate  data

Sho ws the graphical relatio nship between the variables

How do I com pare t wo or m ore dat a set s?

Co mpare a measure o f  central tendency

If the data co ntains o utliers - use the median

If the data is ro ughly symmetrical – use the mean

Co mpare a measure o f  dispersio n

If the data co ntains o utliers - use the interquartile range

If the data is ro ughly symmetrical – use the standard deviatio n

Co nsider whether it is better to  have a smaller o r bigger average

This will depend o n the co ntext

A smaller average time fo r co mpleting a puz z le is better

A bigger average sco re o n a test is better

Co nsider whether it is better to  have a smaller o r bigger spread

Usually a smaller spread means it is mo re co nsistent

Always relate the co mpariso ns to  the co ntext  and co nsider reaso ns

Co nsider the sampling technique  and the data co llectio n metho d
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Worked example

The bo x plo ts belo w sho w the waiting times fo r the two  do cto r surgeries, HealthHut and FitFirst.

Co mpare the two  distributio ns o f waiting times in co ntext.
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