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Assessment Schedule — 2025

Mathematics and Statistics (Statistics): Apply probability distributions in solving problems (91586)

Evidence Statement

Q Expected coverage Achievement (u) Achievement with Merit (r) | Achievement with Excellence (t)
ONE | Post is short: * Probability correct.
@) | p(x<80)=0.0098

Post is not short:
P(X>80) = 1-0.0098 = 0.9902

(i) | Probability that one post is short and the other is not short: * Probability of one » Combined probability
P(X < 80) = 0.0099 combination correct. correct.
P(X> 80) =0.9902
P(one short, one not)
=2 x P(X<80) x P(X> 80)
=2 x0.0098 x 0.9902
=2x0.009704
=0.0194 = 0.02

(iii) | Assumption: Independence: one post being short doesn’t affect the length « States the independence « States the independence « States the independence
of another post. assumption. assumption in context. assumption.in content.
Impact of violation: One post’s length could affect the length of another. AND AND
(e.g. posts from t.he same user could all be afo.upd the same length or posts Gives an example of Explains why this might not be
on a specific topic could be responses to an initial post and so all be cluster dependence in context. valid in context.
around similar len.ths), . OR AND
Thf: actual probability of a short post could be higher or lower than the Explains the impact of Explains the impact of violating
estimate. . . . .

violating the assumption on the assumption on the
the probability estimate. probability estimate.

(iv) | For this group of X users, the probability of them creating a post longer * Identifies that the * Identifies that the probability of
than 280 characters is very small. The normal distribution assumes that probability of a post longer a post longer than 280
99% of all posts by this group of X users (150) will be within 3 standard than 280 characters is very characters is very small and
deviations of the mean, In this case between 60 to 180 characters long. The small and unlikely, linked to unlikely justified by referring to
280-character limit is considerably more than this. The likelihood of the normal distribution. a feature of the normal
observing an event more than three standard deviations away from the distribution.
mean is so small that it is effectively negligible.
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(b)(1) | Sketch of uniform distribution.

. 1
Height of 120
Min = 10
Max =130

P(50 < X < 120)

(it P(X > 501X < 120) =
~ P(X<120)

= x
130

¢ Correct sketch including
correct height.

* At least one probability
correct.

 Conditional probability
correct.

70 7
_ o _ 1 _ T
T Tar T
120 1
= 0.636
NO N1 N2 A3 A4 M5 Meé E7 E8
No TeSponse, no Attempts at least.one 1 ofu 2 ofu 3 ofu lofr 2 of r 1 of't 2of't
relevant evidence. part of the question.
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Achievement with Achievement
Q Expected coverage Achievement (u) . with Excellence
Merit (r)
®
TWO . 26 + 22 48 * Correct
(a) Proportion = 131 131 0.366 proportion AND
The proportion is between 35 and 40%; therefore the data supports the claim. conclusion.
(b)(i) | Study participants were aged 17 to 82; therefore these ages are sensible choices for a and b. * Justifies two * Justifies three
For this data, the largest frequency of participants is between 25 and 30 years of age; therefore, any value in this parameters in parameters in
range would be a good choice for ¢ so 30 is reasonable. context. context.
(i1) Height at X = 35 » Correct * Correct
2 X 47 94 47 calculation of probability.

(iii)

65 X 52~ 3380 _ 1690 ~ 002781
P(X > 35) = 0.5 X (82 —35) X 0.278

=0.5 X 47 X 0.0278
= 0.6536

Using the sample data, the experimental probability of a social media user being over 35 years old is
63 oo
3] = 0.4809 = 48 %.

So, the observed proportion is around 48% of users being over 35.

The probability estimate using the triangular distribution model is around 65%.

Using this model results in an overestimate of the proportion of social media users who are over 35 years old.
This suggests that this particular model is not suitable for modelling the data in this sample.

height at X' = 35.

« Comparison of
observed
proportion with
estimate using
the triangular
model.

« Identifies that
the model
produces an
overestimate.

« Identifies that
the model
produces an
overestimate.

AND
conclusion that
this triangular
model is not
suitable for
modelling the
data in this
sample.
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e Two correct

(©)

P(X >70) < 0.01

P(X < 17) < 0.001

* One correct

calculation of s.

« Two correct

calculations s.

calculations of

— 1 —
Ky Ky S.
B o =20 . 309 AND
s s Correct
s < 14.16 s> 647 minimum Value
Using s = 6.47 justified.
P(X'<17)=0.000998 which is less than 0.001
P(X>70)=0.000000169 which is less than 0.01
So, the minimum standard deviation to fulfil both of these criteria is less than or equal to 6.47 years.
NO N1 N2 A3 A4 M5 Meé E7 E8
No response; no Attempts at least one 1 ofu 2 ofu 3ofu 1 ofr 5 ofr 1 of t 2 of t
relevant evidence. part of the question.
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Q Expected coverage Achievement (u) Achievement with Merit (r) | Achievement with Excellence (t)
THREE | Binomial: n =20, p=0.1 * Identifies correct distribution
(a) P(X<3)=P(X<2)=0.6769268 and parameters.
Alternatively: AND
P(X<3)=P(X=0,1,2)=0.1216 + 0.2702 + 0.2852 = 0.6769 Correct probability.
(b) Independence assumption: the identification of inappropriate or * Independence assumption * Independence assumption

harmful content in one post does not affect the probability of
inappropriate or harmful content being identified in another post.

This assumption is unlikely to be valid because all 20 posts have been
created by the same user and are likely to use similar language or
grammar — if the model detects inappropriate content in one post it
may be more likely to detect inappropriate content in another.

described in context.

described in context with
reasoning as to why it is
unlikely to be valid.
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(©)(®)

(i)

E(X)=2.1
The system reports 2.1 false positives, on average, in a batch of 100
posts.

The Poisson model assumes that false positives are typically
independent events whether one post is reported as a false positive in
a batch does not affect another post being reported as being a false
positive in another batch. The automated system being used has no
memory of previous reports so its reporting of one false positive will
be independent of the next report.

The Poisson model assumes that false positives in a batch would be
expected to occur randomly and unpredictably. We assume the
automated system selects posts for checking at random and assume
that false positives are reported randomly within those selected.

The Poisson model assumes that the rate is proportional to the
interval. It is assumed that the rate of reporting false positives in a
batch of posts is 2.1 false positives per batch of 100 posts which is
scalable to give a rate in a batch of 10, 50 100, 200, 500, 1000 posts
and so on because of the automated nature of the system.

The Poisson model assumes that events cannot occur simultaneously.

In this context, we are assuming the system is automated and
processes one item at a time very quickly. Therefore, two false
positives cannot be identified at exactly the same moment.

The Poisson model also assumes that the rate of events occurring
remains constant over the given time or space interval. Since the
automated system follows a fixed set of rules to identify harmful
posts, we must assume that the rate at which it detects false positives
within a batch must remain constant.

¢ Correct calculation.

¢ ONE correct reason identified
in context

« Justifies applicability of
Poisson distribution to
modelling false positives.
Either

TWO correct reasons
identified in context
Or

* ONE correct reason
justified in context.

* TWO correct reasons justified
in context

(d)

P(X=0)=0.03
=-In(0.03) = 3.507 = 3.5 false positives per 100 posts.

With the original system, the false positive rate is 2.1 false positives
per 100 posts.

The competing system appears to be less accurate less reliable as it
has a higher false positive rate i.e. it is identifying a post as having
harmful content when it doesn’t have.

* Calculates 4 for the
competing system.

» Compares systems using /.

» Compares systems using /.
AND

Conclusion regarding accuracy
in context.
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NO N1 N2 A3 A4 M5 M6 E7 ES8
No response; no Attempts at leastlone 1 ofu 2 ofu 3 ofu 1ofr 2ofr 1 of't 2 of't
relevant evidence. part of the question.
Cut Scores
Not Achieved Achievement Achievement with Merit Achievement with Excellence

0-7 8-13 14-18 19-24




