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Probability Collated Past Papers – Comparing Distributions
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Either mean and / or standard deviation must
e higher or else it is clearly not 2 normal
distribution shape.

.2 pUY> 15 000) in this model (with 4=1533,
o= 450) would be way less than 15%
(has z-score of 29.9), sugeesting that the shape
of this data may be very skewed to the right
(top 1.5% would be above 2510 ltres which is
considerably below 15 000).

Finding
z=1036
OR

found with valid
working, which
‘must include £1.
oR

Valid discussion
selating to ¢) (i)

T1: mean found with
valid working and / o

T2: Mean found with
valid working and /or

discussion of why
‘normal distribution
shape or these
‘parameters would not
‘be valid

(ustified with some
‘avmerical evidence).
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P<)=03
PE<=03 =054

0. 5255:(577)

'=3.814 minutes

‘This means they have a higher standard.
deviation than the café as a whole, s0 they
are less consistent (more variable).
Therefore, whil they have a higher
‘proportion of customers who wait under
5 mins, they would also have a higher

‘proportion who wait a long time, so [ dom't

think they should be rewarded.

cao
OR

Correct z-value
found (20.5244)

Correct standard.
deviation found.

deviation AND a
discussion of what
this means about

the staff member's





image7.png
()

Centre: Compares means or medians
Café data median (6) & lower than normal
‘model (7) s the model does not it the data
(merit)

A different normal model with 2 mean of 6
‘might fit better (exira for excellence)

oR

A normal distribution has mean=median. This
data i skewed to the right, so the
‘mean¥median (merit)

Therefore this data cannot be normally
distributed (extra for excellence)

Spread: Compares IQR, Rangs, or &
The IQR s much higher than the model,
suggesting the data s more spread out than.
‘model (meri).

The expected range would be =4.5 (3 x 15)
Srom the mean so from 2.5 to 1.5, but the
data goes from 1.5 to 15 (indicating standard
deviation would be about 2.25 rather than 1.5)
(extea usification for excellence).

‘Shape: The data s clearly not symmetrical
and unimodal, which would be expected fora
‘normal distribution (merit).

Ttis skewed to the right (higher chance of
really long time to make coffee than model
suggests) and has a peak at 5 and 7 minutes,
indicating bimodal (possibly de to muliple
coffes orders), as wellas an musual cluster at
15 minutes (extra justification for excellence).

Normal distribution model would also go
lower than 0, which is impossible in tis
context. Note: This comment is limited to £
grade only.

Two valid

comparing centre,
spread or shape of
the data to the
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Comparison of the normal distribution model in claim with
the sample distribution of test drives.

‘Possible valid comments about similarities:

Centre

C1: Means are similar (model 280 vs 278.33 (a = 69)

274.4 (n.= 70) from data using frequencies of midpoints) or
discusses mean likely about 280.

C2: 47% of data is below 280, s0 median must be close to
(but above) 280, suggesting a ND and claim covld be valid.
C3: Could calculate mean using b) or similar method using
inverse normal and compare.

About differences:

Spread

V1: Data has a range of 100, so approximate standard
deviation of 17, which is larger than the model std dev of 14.
V2: For example, Sd=14 - =3d approx range = 238 - 322
which is less than the experimental range.

V3: For example, p(X < 250) = 0.016 (ND) but much higher

1 in data, showing more data on the left than ND so

the spread must be greater.

Shape
S1: A normal distrbution s symmelrically disributed about
e centre, but this data is lef skewed and not bell.shaped
(Mean = Median # Mode so ND ot valid as peak (mode)
290 - 300 not in centre)

.8 POC<250) = 0016 (YD) bt much ighes -
datashoring largr e il than ND s0 not symmetical,
S2: Studeat could caleslte aay probabiliy ad compare o
show skew of dat. .2 99% ofthe ND modelwovld be
between 243 aad 316 k. while the data clerly extends
Sothe, especiallytothe left
S3: This dats ot clealy ui-modal, where the aormal
distribution model would have one ceatal peak:
Evaluation
1. Clear decsion 2 o wheter the claim caa be jusified or
ot For exanmple, “The mesas seem close, bt the 53
does not match the clain, o1 do ot thiak it 5 3 fir
claim”

lin

2. However, the test data was only collected in urban areas.
The manufacturer may have used data from a whole
sange of driving conditions so, even though Figure 1 is
ot very normal, it is possible that the manufacturer’s
claim is correct

TWO valid

about different
aspects of
shape, centre,
spread or
comment on
the quality of
the testing.

TWO valid
comparative
comments
about diffsent
aspects of
shape, centre,
spread with
jnstfcaton
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(@) | The distributions in figure 1 are not
symmetrical whereas a normal distribution is
symmetrical and bell-shaped.

Describes the lack of

Describes the lack
of symmetry and
clearly describes
the shape of a
‘normal distribution.
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You would not expect the bag weights to be.
symmetrically distributed s a normal
distribution becase:

(1) a5 the mean is around 4 kg, you would
‘nced some negative weights to make a
symmetrical distribution, which is
impossible

(2) while most people have average bag
weights, some individuals carry a lot
‘more gear than others [e.g. Sports
‘people, those with lots of books ..] 0
this will cause a tail to the right

(3) most bags will be lighter than 4kg as
[2y valid reason], which will cause the
‘peak to be at the low end of the axis.

(4) other valid reasoning.

Clear consideration
of symmetry with
ONE reason given.
to support the

oR
TWO reasons given
clearly.

consideration of
symmetry with
TWO reasons
given to support
the statement.
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‘She is less consistent (the weights of her plates
have more variety) than the company as 2
whole.

Unclear or
contradictory
comments with
some validity.

Correct
interpretation.
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| The probabiity from () is very small,

suggesting that Eddy’s plates might have:

(1) ahigher mean than vsval, since f the mean
was the same the chance of 2 over 520 g i
very low

(@) 2 significantly increased variation in the
weights of plates that he makces but the

(3) both a higher mean and increased variation

(4) 2 distribution that may not even be normal,
in which case it will be diffcult to find
‘probabilities

(5) other valid reasoning.

One of the reasons.
s clearly stated.

Student cites low
value of

PQ plates >
520¢g)

one of the reasons.
is clearly stated.
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Comparizon of the distibutions given below
for the normal (expected) disribution v
saunple disribution, resp. Numerical
justification given n [ ]
Possible valid comments about differences:
Shape:
1. Symmetrical vs not symmetrical
2. Averages all same vs not all same
[4050 v= various]
3. Unimodal vs bimodal [4050/both
“3050” and “4050"]
Centre:
4. Medians [4050 vs over 4050]
(do not accept modes)
Spread:
5. Range [550 vs 350], o estimates of
D or IQR (with reasoning)
‘Possible valid comments about similarities:
Centre:
6. Means [both 4050]
‘Probability:
7. B(r>4000) [0.724v30.7]

Twwo valid
comparative
comments about
different aspects of
shape, centre and.

Three vatid
comparative

comments about
different aspects
of shape, centre
and spread with.

Justification for
atleast two
comments.
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Proportion found.
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‘Possible valid comments could include:
Shape:

Graph 1: Symmetrical; bell-shape.

Graph 2: Not symmetrical; skewed to the
sight.

Centre:

Graph 1: Unimodal - mode at 310;
‘median = mode = mean.

Graph 2: Unimodal - mode at 302 - 304;
‘median (302 - 304) and mean both to the left
of centre.

Spread:

Graph 1: Range of about 28,

Graph 2: Range of 1.

‘Proportions:

‘Proportions vary, e.g. between 298 and 300
for figures 1 and 2.

One vatid comment
about each of fwo
aspects of shape,
centre and spread.

Three vatid
comments, at
least one
comparative,
covering fwo
aspects of
shape, centre
and spread.
There must be

support for at
least one
comment.

As for Merit
except at least fwo.
comparative
comments and all
three aspects of
shape, centre and.
spread covered.
There could also
be some
comparisons of
class proportions.
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Possible valid comparative statements that may | One valid comment

selate to the points listed belorw. about each of two.
Shape: aspects of shape,
Graph 1: Not symmetrical; skewed to the left; | cenire, and spread.
o peaks; bunching of values to the right.

Graph 2: As above but one peak.

Centre:

Graph 1: Mode at 75 — 90 seconds; Median at
60— 75 seconds; mean to the right of centre.
Graph 2: As above.

Spread:

Graph 1: Range of about105 seconds

Graph 2: Range of 2 minvtes (120 seconds)
Proportions:

Proportions are similar except for 30 - 60
seconds.

Twvo vatid.
comments, at
least one
comparative
covering each of
fwo aspects of
shape, centre,
and spread.
There must be

support for at
least one
comment.

As for Merit
except at least fwo.
comparative
comments
covering each of
fwo aspects of
shape, centre, and
spread.

‘There must also be

some comparisons.
ofthe class

proportions,
Specifially noting
the 30-60 second
intervals in the
St graph.
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There are 53 /200 above the modal group of 0to 0.3 in
abiliy, and also 53 / 200 above the modal group of student
‘marks. However, there are only four of the most able
students (above 0.9 in ability), which are probably included
in the top scores of 56 to 59. But as ths latter group has in.
fact 11 students — it does not discriminate befween them.

Reference to
statistical
data and top
ability
group.
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Comments should include reference to the shape of the
‘raph, the centr of the istribution and the spread of data.
Some possible comments are given below.

+ Studeat test marks are buached together with most
‘betwveen 47 and 5. The modal interval is 30 o 52, 2nd
has 64 or about one third of the studeats in it

+ The student marks are skewed towards the lower values.
The lowest are befuveen 32 and 34, and the highest are
‘betwveen 56 and 5.

+ 117 test marks are 50 o higher. Because of this and the
skew to the e, this affects the mean, which is slightly
fess than 0. The range is just under 6 times the standard.
deviation.

+ The abiliy scores seem to be bunched together as well,
with most values befiween 0.6 and 0.6. More than two
thirds of the values lie here.

+ However the shape is approximately normal, as the shape
i almost symmetrical and roughly bell-shaped with a
‘mean just below zero (given). The modal nterval is 0 to
0.3, and the median is also in this interval. Because the
data is approximately normally distributed, it s likely that
the mean, median, and mode are very similar, which i
als0 2 feature of a normal distribution.

+ Over two thirds of the data seems to be befween the scores
f 0.6 2nd 0.6 (actual mumber is 158/ 200 or 79%), s0 it
‘makes sense for the standard deviation {0 be around 0.5.
‘Actual value i 0.465.

Two statements
covering two
different aspects
of shape, centre
and spread.

but must
include
comparative

Need to have

quantifie-
ation for the
statements.

As for merit,
‘but must have
allthree

aspects and

comparative
statements.
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‘The systotic BP is more spread ot from
85 t0 245 mm He. The highest
value/mode appears to be around 130
‘mm Hg and the distribution is skewed to
the right with more higher values. The
‘mean is therefore higher than 130 mm
Hg. A large percentage of the values are
‘befween 115and 165 mm He. The range
i5160 mm He.

‘The diastolic B follows an approximate
‘normal distribution. It has a mean /
‘median around 85 mm Hg and is almost
symmetrical. The valoes are from 50 to
130 mm He. So the range is 30 mm He
‘and the standard deviation about 14 mm
He.

Systotic blood pressures are seen to be
higher than diastolic blood pressures.

General statements about the

Statement
giving some
alues and
comparisons.
‘between both
distributions on.
2/3 of centre,
shape and.

Detailed statement
with values giving
comparisons with
all 3 of centre,
shape and spread,
using the correct
terms. Either
sange or standard
deviation
accepted.
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‘The data is not bell shaped (not
symmetrically distributed abovt 2
mean).

Itis bi-modal.

‘Mean and median not the same.
Most of the data is within 2
standard deviations.

The mean is not 41.

Partial description | Full description.
givenwith TWO | given.
selevant comments.
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‘Normal distribution not appropriate

‘becanse:

+ PUr<0)+0 (can’t have negative
‘minutes, 5o distribution needs to be
truncated).

+ There would be some youth who do
ot spend any time watching videos
o on streaming services, which
would give a cluster on left tail
which would not fit a unimodal
‘sormal distribution shape with peak
atthe centre.

+ The shape is ualikely to be
symmetrical or bell-shaped, as some
students could spend a very long
time on these devices, making it
sight-skewed, which is not normally
distributed.

+ Programmes on streaming services
are often in multiples of 30 or 60,
‘minutes, so may not be continuous,
‘but have clusters at common episode
/ movie length times.

One valid
season given for
one contest,
which must link
to 2 normal
distribution
model.

+ Two valid
seasons given
which must
finktoa

distribution.
‘model
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A farge number of youth not watching
any TV (0 minutes) would have
‘brought down the mean and median
significantly, and cavsed a bimodal or
skewed distribution.

BX>150)=0.12
BEZ>1175)=012

- CAOfor

Valid
discussion in
part (i).

AND

T2: Standard deviation
found.

Discussion of how normal
distribution shape AND
‘mean would be affected by
O-values.
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Suzanae’s resuls are compared to 2 normal
distribution.

Centre #1: Median of this data (approx. §) s
about the same (5) as 2 normal model.
Centre #2: Mean (9.16) of this data is higher
than mean (8) of the normal distribution 5o the
means are not equal.

Centre #3: In a normal distribution mean /
median / mode will e allthe same (8) but in
this data they are not all the same.

‘Shape: Normal model is bell-shaped and / or
symmetrical, Suzanne’s data is skewed (to the
cight). Could include comments about
comparing peakcs/ mode.

Spread: Normal model 5. i 2 suggesting
range of about 2 — 14 (£3 5.4) while
Suzanne’s data has 2 larger range (o£ 20)
suggesting 2 larger 5.4

ONE vatid.

comparison of
‘normal model to

TWO valid
comparisons of
‘model to data for
atleast two of
centre, spread,
and shape.
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