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MS04
Question 1

Student Response

Commentary
The candidate correctly finds the differences between the first-born and second-born VRQ’s.
The mean and standard deviation of these differences is also calculated correctly. The
hypotheses, however, are stated incorrectly. The test statistic was correctly calculated and
the number of degrees of freedom was stated correctly. The critical value quoted is for a
two-tail test and in this case a one-tail test is required. Having no correct hypotheses the
candidate was unable to state any conclusion. There were many completely correct
responses to this question, although this is a relatively weak answer.

Mark scheme

Question 2

Student response

MS04
Commentary
This question was the least well done question on the paper and this candidate has produced
a complete solution. In part (a) there are three correct conditions for the geometric
distribution. In part (b) (i) the direct approach is adopted and both probabilities are expressed
in terms of p, the probability of success in a single trial. Thus a quadratic equation is formed
and the value between 0 and 1 is the correct value for p. Notice that the candidate clearly
rejects the invalid solution. In part (b) (ii) the value of p is inserted in the formulae for the
mean and variance of the geometric distribution.

Mark Scheme

Question 3

Student Response

Commentary
This candidate has picked up marks for knowing that a chi-squared distribution with 13
degrees of freedom is required here. Furthermore, the correct chi-squared values for a 98%
confidence interval have been found from tables, or calculator. The final mark is also gained
by stating the assumption that has been made. Crucially the candidate is unable to recall the
formula for the confidence limits, viz.

(n  1) s 2
. This is a fine example of good
2

examination technique, where the candidate has maximised the mark, despite not fully
knowing what to do.
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MS04
Question 4

Student Response

Commentary
The responses to this question frequently suffered from poor notation and lack of explanation
as to what candidates were doing. In this case the candidate exhibits exemplary explanation
and correct notation. In part (a) the required results are clearly stated. In part (b) (i), since the
answers are given on the question paper, sufficient working must be shown and this is the
case here. Part (b) (ii) requires a proof that E ( X L )   , which the candidate has done in the
same fashion as performed in part (a). The final part requires Var ( X L ) to be calculated in
the same fashion as in part (a) and hence obtain the relative efficiency of X L with respect to

X M . For the comment, the candidate has learned that if the relative efficiency is <1 then X M
is preferred. Other candidates referred to the sizes of the variances, which was equally
acceptable.
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Question 5

Student Response

Commentary
This type of question is frequently done very well and high marks are obtained on it. This
candidate has made numerous small errors, which have resulted in the loss of a good
number of marks. Although the mean has been correctly stated in part (a) (i) the candidate
was unable to use np to calculate the probability of success for the binomial distribution
concerned (S1 specification). The value of the test statistic is incorrect because the
candidate has only calculated expected frequencies to the nearest integer (1 dp was
required), nor have classes been combined when expected frequencies fell below 5. The
result of these errors was the loss of 3 marks. Two further marks were lost since the degrees
of freedom were incorrect and although a follow through mark might have been available, it
was lost since the critical value quoted is for a 2.5% level rather than a 5% level. With more
thorough learning, 5 or 6 marks (nearly a grade) could easily have been gained.
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Question 6

Student Response

MS04
Commentary
The candidate has correctly calculated the variances for both groups of policemen in part (a).
(Errors here, such as confusion of variance and standard deviation or incorrect data entry on
the calculator, can cost marks later.) In part (b) (i) the candidate has remembered the correct
method for obtaining confidence limits and has avoided the variety of problems that can
occur, including degrees of freedom, which is  1 and which is  2 , whether we require a
fraction or its reciprocal and confusion between Fupper and Flower . The marks for the final part
of the question have been lost, however. With many of these comments it is best to refer to
what has just been calculated. The key is to state that the confidence interval does not
contain 1 (not 0 as some candidates thought). It is then possible to assert that either the
suggestion made in the question is correct, or that the heights of policemen from England are
more variable than those of policemen in Scotland.
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Question 7

MS04
Student Response

MS04
Commentary
Part (a) of this student’s response lacked sufficient detail. It was necessary to state that
F( x)  1  e  x when x is ≥ 0, and is 0 for other values of x. In part (b) the candidate
successfully uses the cumulative distribution function to obtain quartiles and hence the
interquartile range. In part (c) (i), to earn any marks, limits must be used for the integration.
Although they do not initially appear, the candidate subsequently realises that they are
needed. The final mark in this section, however, is lost, since full working is not shown and
the answer is given on the paper. In part (c) (ii) E ( X 2 ) is correctly used to find Var ( X ) . The
interquartile range and Var ( X ) are correctly used in part (d) (i), but in part (d) (ii) the
comment again lacks detail. It is necessary to state that the interquartile range tends to zero
as λ   . So here we have an essentially correct solution, which could have gained 3 more
marks with attention to finer details.
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