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Statistics S1 (6683)
Introduction
The paper was accessible to most candidates and questions 1 (on correlation and
regression) and 2 (on box and whisker plots) were answered very well but the normal
distribution (question 6) still proved to be quite discriminating. Sometimes answers to
questions were wrongly labelled and this can make it difficult for the examiners to find
the appropriate working; candidates should heed the advice on the front of the papers.
The usual problems of premature rounding arose again and candidates should be aiming
to keep sufficient figures from preliminary working in order to present their final
answers to 3 sf or better.
Report on individual questions
Question 1
Part (a) was, as usual, answered very well but a number of candidates lost the final A1
because they did not round their answers to 3sf or, more worryingly, they thought that
Shh= 149 to 3sf. Most knew how to calculate r in part (b) too but few gave a full answer
to part (c). Many stated that there was negative correlation (although some thought this
meant that the use of a regression equation was not suitable) but few stated clearly that
the use of a regression equation was suitable because there was strong correlation.
Some simply said that “the points were close to a straight line” but there was no scatter
diagram to support this and without a clear statement that the strong correlation suggests
this the examiners could not award the mark.
Most candidates (even those who felt that a regression equation was not appropriate!)
could carry out the calculations in part (d) although a sizeable minority used Stt instead
of Shh which gave them a somewhat unrealistic gradient of – 60.3. Most found a correct
gradient but often rounded their answer before calculating the intercept and the final
mark was frequently lost. Full interpretations in part (e) were rare with candidates
failing to mention the drop in temperature or the rise in height above sea level or give
their value. The final part was answered quite well with most candidates substituting
values of 500 and 1000 into their equation, only the better candidates realized that the
answer was easily found from 500b. A number of candidates seemed perfectly content
with a final answer of around 30 000 o C here (due to their incorrect gradient in part (d))
and lost the final mark. Candidates should be encouraged to try and engage with the
context of the questions and this can help them both in interpreting their statistical
calculations and assessing the reasonableness of their answers.

Question 2
There were many incorrect answers of 38 given to part (a) where candidates,
presumably, thought the question wanted the value that 75% of candidates exceeded
rather than the value exceeded by 75% of the candidates. They should be encouraged to
read the question carefully.
Part (b) was answered very well and where they showed some calculations to determine
the outliers they usually scored well on part (c) too. A surprisingly large number though
failed to show any working for the outliers and their diagram showed no evidence of
them either. There was still some uncertainty about where to end the whiskers (either at
the outlier limits or at the next non-outlier value are acceptable) and there was some
evidence that candidates had been using previous mark schemes as “model solutions”
and were drawing both sets of whiskers which is, of course, incorrect. There were many
good answers to part (d) but some candidates failed to secure marks as they did not use
the appropriate terms. The use of “mean” or “average” or “spread” are not sufficiently
clear: we require use of the correct terms such as “median”, “range” or “Inter Quartile
Range” .
Question 3
Part (a) was answered very well but in part (b) a number of candidates failed to spot or
consider the complement (giving an answer of 0.01) and others confused the 200 with
100 and gave an answer of 0.98. The conditional probability in part (c) was answered
quite well but a few had P(W) on their denominator and some assumed independence
when calculating the numerator and used P(C) ×P(W ) = P(C ∩ W ) . Part (d) was a little
different from the usual Venn diagram and candidates had to consider carefully how to
represent the 4 events. Three overlapping circles or 3 separate circles with no indication
of set B was quite common and those who did have a correct shape sometimes struggled
to place the frequencies or probabilities. Those using frequencies were usually more
successful as the probabilities were not always out of 200. A Venn diagram such as this
should, of course, always have a box defining the universal set [and ideally a 0 for the
region ( F ∪ C ∪ H ∪ B )′ ] and a few candidates missed this out. Despite their
difficulties with the structure of the diagram for part (d) many candidates were able to
interpret the table correctly and score the marks in part (e).

Question 4
A small number of candidates still failed to calculate the mean correctly in part (a). For
some this was due to errors with the midpoints but the more extreme errors involved
dividing by 6 rather than 200 or using the class widths rather than the mid-points. The
standard deviation formula still causes problems for some: forgetting the square root
and failing to divide ∑ft 2 by 200 were common errors and some candidates used their
rounded value of the mean and lost the final accuracy mark as their answer was not
accurate to 3 significant figures. The calculation of the median in part (b) was answered
well but applying the same principles to part (c) caused difficulties for some with many
of those attempting the (n + 1) approach using 50.5 instead of 50.25 and others using
incorrect end points. In part (d) a few spotted that Q3 was on the class boundary and
gave the value of 25.5 but others encountered similar problems to those with Q1 but
most were able to find their interquartile range. Part (e) was not answered well with
many mentioning “continuous data” or “extreme values” and only a few stating that
their data was skewed. Most candidates scored some marks in part (f) but many failed
to secure all the marks because they did not deal with all of the estimates; in particular
the standard deviation was often omitted.
Question 5
In part (a) most attempted an equation in a and b based on E(X) and, apart from those
who forgot to multiply 6 and 0.3, this was usually correct. Many though failed to write
down a second equation based on the sum of the probabilities although this often didn’t
deter them from “solving” for a and b and often arriving at the correct values although
justification for this choice was rarely seen. Those who did obtain 2 simultaneous
equations could usually solve them and a variety of methods were used. Those who had
correct values for a and b had few difficulties in establishing the result in (b) and part
(c) was answered well too with only a small number trying 5 – 3 Var(X) or 52 Var( X ) .
The cumulative distribution function is still not understood very well by many S1
candidates and correct answers to parts (d) and (e) were rare. A common error was to
assume the table was a probability distribution, set the sum of the F(y) values equal to 1
7
. A number did write P(Y = 1) = 0.1 and occasionally P(Y = 2) =
and arrive at k = 120
F(2) – F(1) was used too but few achieved fully correct answers. Some candidates
7
continued this process to find P(Y = 3) with their value of k = 120
and seemed
unperturbed by the negative value this gave.
The final part (f) was usually answered well and it is pleasing to see candidates carrying
on to the end of a question even when they had encountered difficulties in earlier parts.
Some simply added 0.1 and 0.1 and a few insisted on multiplying a correct 0.01 by 2 but
the correct answer was often seen.

Question 6
As usual the normal distribution posed serious problems for some candidates. There
were two major reasons for lost marks. The first was a failure to use the table of
percentage points of the normal distribution where appropriate and many candidates lost
marks for using z values of 1.28 or 2.32 or even 2.33 rather than the 4dp values
available. The second problem is a fundamental one of understanding where candidates
confuse probabilities (areas) with z values (points on the horizontal axis).
In part (a) many could standardize correctly and often set their expression equal to a
suitable z value but often there was a sign error and this led to an answer of 190 for the
mean. Other candidates stated that the mean was 210 which was correct but this didn’t
follow from their equation and accuracy marks will not be awarded in such cases. Part
(b) was more straightforward and provided a correct mean was found in part (a) full
marks were usually obtained. Many left their answer as a probability rather than the
percentage asked for in the question but this was condoned on this occasion. The final
part proved quite challenging. Some drew a diagram but were unable to represent the
information in the question in a useful way.
Others tried subtracting two
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standardizations and ended up with σ = z which was of little use to them. Those who
realized that just using the value of 210 along with the mean of 205 and z = 2.3263 was
all that was required usually formed a simple equation for σ and were able to solve it
successfully.
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