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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.

Line


The mean weight of a certain breed of bird is believed to be 4-5kg. In order to test this belief,

a random sample of 10 birds of the breed was obtained and weighed, with the following results
in kg.

4-38 418 4-46 4-59 416 4-57 416 4-26 4-49 4-35
You may assume that the weights of this breed of bird are normally distributed.
(@) State suitable hypotheses for testing the above belief using a two-sided test. 1]

(b) Calculate unbiased estimates of the mean and the variance of the weights of this breed
of bird. [5]

(c) Carry out an appropriate test using a 1% significance level and state your conclusion in
context, justifying your answer. [7]
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Sticky Note
This solution to (c) shows that some candidates incorrectly use the normal distribution instead of the t-distribution in problems where the variance has to be estimated from a small sample.


3

4. A market gardener grows a large number of tomato plants, all of which are Variety A or
Variety B. He wishes to investigate whether or not there is a difference in the mean weights of
tomatoes obtained from these two varieties over the whole season. He therefore selects random
samples of 80 plants of Variety A and 70 plants of Variety B and he records the total yield, in kg,
from each plant. At the end of the season, he produces the following summary statistics.

Variety A Variety B
Sample size 80 70
Sample mean 3-52 3:65
Unbiased variance estimate 0115 0-096
(a) State suitable hypotheses for the investigation. 1]
(b) Calculate the approximate p-value of the above results and state your conclusion in
context. [8]
(c) Give two reasons why the p-value is approximate and not exact. 2]

END OF PAPER
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Sticky Note
The comment in (c) illustrates a common misunderstanding of the Central Limit Theorem , namely that the sampled distribution and not the sample mean tends to normality as the sample size increases.


5.

The variables x and y are related by an equation of the form y = o+ Sx. In order to estimate the
unknown constants «and f, the following measurements were made.

X 2 4 6 8 10 12

y 19-8 339 49-9 641 779 95-0

(b) The values of x are exact but the values of y are subject to independent normally distributed
measurement errors with mean zero and standard deviation 0-5.

(ii)
(i)

Determine a 95% confidence interval for the value of y when x = 5.

It was thought beforehand that the value of S was 7-6. Determine whether or not,
at the 5% significance level, the values in the table above are consistent with this
value of S. [10]

END OF PAPER
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Sticky Note
This solution to (b)(ii) illustrates the fact that some candidates use an incorrect standard error in inferential problems within regression.  The correct standard errors are all given in the information booklet.


6. The continuous random variable X is uniformly distributed on the interval [0, 6], where 6 is
unknown. In order to estimate 6, a random sample of n observations on X is obtained and X
denotes the mean of this sample. An unbiased estimator for 8 is given by Y = kX.

(@ (i) Find the value of k.
(i) Find the standard error of Y. [8]

(b) (i) Show that Y2 is not an unbiased estimator for 6.
(i)  Find an unbiased estimator for 6. [6]

END OF PAPER
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Sticky Note
This solution to (b) illustrates the confusion that many candidates had between X and x̄.
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Ques Solution Mark Notes
2(a) Ho:u=45H,: u=45 B1
(b) > x =436, x* =190.3428 B1B1
UE of 1= 4.36 Bl No working need be seen
2
UE of o2 — 190.3428 43: M1
= 0.0274(22...) Al Answer only no marks
© 4.36-4.5
test-stat = = MI1AL | FT their values from (b)
J/0.0274222../10
=—2.67 (Accept +2.67) Al Answer only no marks
DF =9 si Bl
Crit value =3.25 Bl
This result suggests that we should accept Hp, ie | B1 FT their t-statistic
that the mean weight is 4.5 kg B1

because 2.67 < 3.25
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Ques Solution Mark Notes
?tg‘) Ho sty = g Hy 2 gty # Bl
SE = wfw +m (= 0.053) M1A1
80 70
Test stat = 02 —3:92
0.053 M1A1
=2.45 (Accept 2.46) Al
Tabular value = 0.00714 (0.00695) Al
p-value = 0.01428 (0.0139) Al
Strong evidence to conclude that there is a FT their p-value
difference in mean weight Bl Accept the conclusion that the
Variety B mean is greater than
(c) Estimates of the variances of the sample means are the Variety A mean
used and not exact values. B1
The sample means are assumed to be normally B1

distributed (using the Central Limit Theorem).
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Ques Solution Mark Notes
5
(b)
i —7)?
W | sEofassp= 0.51/%+% (0.2365...) MIAL
95% confidence limits for o + 573 are
m1A1l
giving [41.4,42.3] Al
(iii) 3
Test stat = 76—2746 =234 M1A1 | FT their values of b and Sy if
v0.5°/70 possible.
Critical value = 1.96 or p-value = 0.01928 Al FT their test statistic
We conclude that 5= 7.6 is not consistent _
B1 FT the line above

with the tabular values.

41.85+1.96x0.2365...
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Ques Solution

Mark

Notes

6(a)(i) ko

E(Y)=KkE(X) =KE(X) ==
For an unbiased estimator, k = 2.

(i) Var (Y) = 4Var (X)

iVar(X)
n

|
|
X
|

(b)) Van
Using Var(Y) = E(Y?) —[E(Y)]’
£y =2 4o
3n

# 07 therefore not unbiased

2y _ o2 3n+1
EW)—H( . )

2
E 3nY _o
3n+1

2

(i)

Therefore
3n+1

is an unbiased estimator for 62

M1Al
Al

M1

Al

Al

Al
Al

M1

Al

Bl

M1

Al

Al

FT their k

FT the line above
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