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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
A selection of candidate answers are also provided. The reports will also explain aspects which caused 
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 
technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  
Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 
If you do not have access to Acrobat Professional, there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper Y432/01 series overview 
This is the Statistics Minor option component of the MEI Further Mathematics course. 

This component was accessible to most candidates who typically attempted to answer all questions. 

Questions involving calculations using probability distributions (1 (a), 1 (b), 3 (b), 3 (e), 4 (a), 4 (b), 6 (a), 
6 (b)) were usually done well. This was also true for calculations of statistics from samples (2 (b), 2 (c), 3 
(a), 5 (b)). Together these accounted for just over half of the marks in the component. 

For the two questions involving hypothesis tests (3 (d), 5 (c)) candidates demonstrated a good 
understanding of the required structure. Hypotheses were stated, critical values were found, and 
comparisons made with test statistics. Conclusions were then usually suitably non-assertive. More 
successful responses ensured that the conclusion referred to the context of the question. To improve 
further candidates should ensure that the null hypothesis is chosen correctly and includes just the right 
amount of detail. They should also take care to know how to identify the correct critical value. 

Typically, candidates did not perform so well on ’explain’ and ‘comment’ questions (1 (c), 2 (d), 2 (e), 3 
(c), 5 (a), 5 (d), 5 (e)) and on this examination these accounted for one quarter of the marks. Centres are 
encouraged to ensure that sufficient attention is given to these questions when preparing candidates. 
Words such as ‘accurate’, ‘reliable’ and ‘valid’ are not interchangeable and candidates need to be aware 
of which is appropriate under different scenarios. 

Candidates should be encouraged to write neatly. A number of responses to the ‘explain’ and ‘comment’ 
questions were challenging to read.  

Useful information regarding sampling, bivariate data and modelling assumptions can be found in the 
specification for this component. 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• consistently carried out calculations 
accurately, giving answers to a sufficient 
degree of accuracy 

• carried out tests accurately stating correct 
hypotheses, identifying correct critical values, 
and drawing non-assertive conclusions that 
were stated in context 

• showed good understanding of limitations and 
assumptions associated with various statistical 
processes. 

• did not maintain sufficient accuracy in their 
working to be able to give answers to the 
required number of decimal places 

• did not accurately use formulas that are 
provided in the formula booklet 

• found it difficult to answer ‘explain’ and 
‘comment’ questions using sufficiently clear 
language and terminology 

• gave insufficient detail in response to ‘show 
that’ questions. 

 

OCR support 

Centres may find it helpful to make the Command Words poster available to candidates. 

 

  

https://ocr.org.uk/Images/533967-a-level-maths-command-words-poster-a4-size.pdf
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Question 1 (a) 

This was well answered by most candidates. 

Unsuccessful responses typically relied on built-in probability distributions on calculators that could not 
meet the ‘show that’ requirement of the question. 

 

Question 1 (b) 

This was answered correctly by most candidates. 

When calculating 𝑉𝑉𝑉𝑉𝑉𝑉(𝑋𝑋) candidates sometimes only evaluated 𝐸𝐸(𝑋𝑋2). 
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Question 1 (c) 

The instruction ‘Without doing any working’ in this question indicates that explanations should compare 
the distributions of 𝑋𝑋 and 𝑌𝑌 without resorting to calculations.  

The first mark was awarded for correctly noting that 𝐸𝐸(𝑌𝑌) is less than 𝐸𝐸(𝑋𝑋) and was gained by many 
candidates. The awarding of the second mark was much less common as it required a full explanation 
referring to both the change from one question correct to no points scored and four questions correct to 
five points scored, together with the associated probabilities. Candidate responses often gave only a 
partial explanation and so were not credited. 

The third mark was awarded for noting that 𝑉𝑉𝑉𝑉𝑉𝑉(𝑌𝑌) is greater than 𝑉𝑉𝑉𝑉𝑉𝑉(𝑋𝑋) with a comment that the 
distribution of 𝑌𝑌 was more spread out. 
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Exemplar 1 

Exemplar 1 shows a comment in the first paragraph that includes the necessary detail to be given the 
second mark. The second paragraph then implies an understanding of the greater spread and gains the 
third mark. 
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Question 2 (a) 

Successfully answered by most candidates. Some went on to justify their response though the ‘state’ 
command does not require elaboration. 

 

Question 2 (b) 

Most candidates were able to gain some marks on this question. Less successful responses did not 
correctly calculate the gradient, instead evaluating the product moment correlation coefficient. In a few 
responses the regression line of 𝑑𝑑 on ℎ was found. 

The requirement to give the values of 𝑎𝑎 and 𝑏𝑏 to 2 decimal places was sometimes overlooked. More 
commonly candidates rounded prematurely once they had calculated the gradient. This led to an 
incorrect value of 1.97 for 𝑏𝑏. Without fully detailed working showing the calculation as shown in the mark 
scheme this would score 2 out of 4. Some candidates used their calculators efficiently to obtain the 
correct value before rounding their final answer. 
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Assessment for learning 

In both parts (b) and (c) of this question accuracy of working and final answer matters. 
Centres can help candidates by drawing attention to the instructions on the front of the 
question paper: 

• Where appropriate, your answer should be supported by working. Marks might be given 
for using a correct method, even if your answer is wrong. 

• Give your final answers to a degree of accuracy that is appropriate to the context. 

 

Question 2 (c) 

The context of the question matters. The diameters have been given to 1 decimal place and so it is 
inappropriate to give the predictions to more than 1 decimal place. As a result, it was common for 
candidates to gain 1 mark only. 

 

Question 2 (d) 

Candidates were usually able to gain 2 of the 3 marks available for relating their comments to 
interpolation (sometimes incorrectly spelt ‘intrapolation’) and extrapolation. 

The most successful candidates also understood that when interpolating there also needs to be strong 
linear correlation for the prediction to be reliable. 

Assessment for learning 

A good examination technique here is to note the number of marks available and use this as a 
prompt for the number of distinct points to make in the response. 
Centres can help candidates by including examples of interpolation with weakly correlated 
variables in their teaching. 
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Question 2 (e) 

Comments relating to reliability were required in part (d) where there is a lack of certainty about the 
predictions. In part (e) there is no lack of certainty. The information provided tells us that the regression 
line is not valid for mature beech trees. Successful responses demonstrated this by candidates using the 
values provided and using sufficiently strong language in their conclusion. 

 

Question 2 (f) 

Candidates who found the equation of the regression line of 𝑑𝑑 on ℎ and then solved simultaneous 
equations typically lost accuracy in their work and so did not gain the mark. 

Noting that the command word is ‘state’, and that there is only 1 mark available, successful responses 
gave the mean point. Some candidates did not appear to be aware that this would be the point of 
intersection. 

 

Question 3 (a) 

Many candidates gained these 2 marks. Those who did not tended to give insufficient detail to satisfy the 
‘show that’ command. For example, simply writing down 306

60
= 5.1 was insufficient as the 306 could have 

been obtained by multiplying 5.1 by 60, both figures given in the question. There needed to be some 
evidence of working with the figures in the table. 
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Question 3 (b) 

This question was generally well answered. Candidates demonstrated good understanding of how to 
obtain the required values. Some candidates did not give their answers accurately to the required four 
decimal places. 
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Question 3 (c) 

Responses could only be credited if they made explicit reference to expected frequencies. Unsuccessful 
responses typically either referred to non-specific frequencies, or to observed frequencies. 

 

Question 3 (d) 

Typically, candidates demonstrated a good understanding of the structure required for the hypothesis 
test. Taking each stage in turn: 

• Hypotheses were sometimes stated the wrong way round. There were also responses that 
incorrectly included the mean value, 5.1; this value has been estimated from the data. In the opening 
sentence of Question 3 the mean is not specified. 

• Some candidates incorrectly gave the test statistic as 4.6967 omitting the value from cell E8 
calculated in part (b). This error may have been avoided by writing the values from part (b) in the 
table on the question paper. 

• For the degrees of freedom some candidates wrongly worked from the original table rather than the 
spreadsheet with the combined categories. Candidates sometimes incorrectly calculated 7 − 1 = 6 
leading to an incorrect critical value, perhaps due to not realising that the reliance on the data to 
generate a value for the mean added a restriction. There were also examples of candidates 
fortuitously obtaining 5 from incorrect working such as (7 − 2)(2 − 1) or (7 − 1)(2 − 1) − 1 
suggesting some confusion with contingency tables. Had they not shown the calculation but simply 
stated 5, examiners would have had to infer correct reasoning. 

• Candidates generally compared their test statistic and critical value leading to a suitably non-
assertive conclusion. Less successful responses often only made a generic statement whereas more 
successful candidates ensured the conclusion referred to the context of wasps entering their nest. 
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Exemplar 2 
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Exemplar 3 

Exemplars 2 and 3 illustrate two responses with similar structures but significantly different scores. 

Exemplar 2 was given 2/6. This is an example of a response that incorrectly includes the mean in the 
hypotheses which may then have led to the incorrect number of degrees of freedom and critical value. 
There is also no mention of the context in the conclusion. 

Exemplar 3 was given 6/6. Reference to the context in the hypotheses, while not necessary to gain the 
first mark, may have helped ensure that it was included in the conclusion. 
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Question 3 (e) 

There were many correct responses using the Poisson probability formula accurately. Some candidates 
used a trial and improvement approach. While this could score both marks it was often unsuccessful. 

Assessment for learning 

There were several responses that misread 0.0053 as 0.053 
To help avoid this slip candidates are encouraged to annotate the value on the question paper 
by, for example, highlighting or circling. 

 

Question 4 (a) 

This question was answered correctly by most candidates. 
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Question 4 (b) 

This question was answered fully correctly by many candidates. 

Less successful responses did not recognise the significance of the fourth success occurring on the 
tenth attempt. This often led to candidates calculating 𝑝𝑝(𝑋𝑋 = 4) using 𝑋𝑋~𝐵𝐵(10,0.3). 

Successful responses recognised the need to find 𝑝𝑝(𝑋𝑋 = 3) using 𝑋𝑋~𝐵𝐵(9,0.3) and then multiplied by 0.3, 

sometimes writing this concisely as �9
3� × 0.76 × 0.34. The final mark was sometimes not given due to 

candidates over-rounding the answer to 0.08. 

Assessment for learning 

Centres can help candidates by drawing their attention to the subject specific marking 
instructions in section 2 at the start of mark schemes. Of relevance here is note f: 
“When a value is not given in the paper accept any answer that agrees with the correct value 
to 2 s.f. unless a different level of accuracy has been asked for in the question, or the mark 
scheme specifies an acceptable range.” 
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Question 5 (a) 

The first part of a response to this question should focus on the shape of the cluster of points. 
Candidates should be using correct terminology, for example “not elliptical” rather than “not an oval”. 
This then enables them to conclude that the sample may not be drawn from a bivariate Normal 
distribution. 

Less successful responses sometimes simply stated that the distribution was not bivariate Normal 
without explaining why. Other candidates noted the shape and then described the data itself as not being 
bivariate Normal rather than making it clear, as more successful candidates did, that it is the underlying 
distribution that may not be bivariate Normal. 

 

Question 5 (b) 

A few candidates did not produce rank lists, and this then hindered them in part (c). 

A more common error was to rank the values inconsistently, leading to a positive correlation coefficient. 

Generally, this question was answered fully correctly. 
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Assessment for learning 

Centres can help candidates by encouraging them to estimate a correlation coefficient by 
looking at the scatter of points before starting the calculation. In this case candidates should 
recognise that a positive value must be wrong. There was evidence that some candidates did 
do this and were able to correct their initial error. 

 

Question 5 (c) 

As with Question 3 (d), candidates demonstrated a good understanding of the structure required for the 
hypothesis test. Taking each stage in turn: 

• Hypotheses were sometimes stated the wrong way round. Few candidates were given both marks, 
usually due to not mentioning the population. 

• The correct critical value was identified by most candidates. The most common error was use of the 
one-tailed value (0.5035). Some candidates wrongly used the table for the product moment 
correlation coefficient. 

• The comparison of test statistic and critical value was usually done well with candidates avoiding 
potential sign slips. 

• Conclusions usually mentioned the context. While some were too assertive, and some incorrectly 
referred to correlation rather than association, generally this was done well. 

 

Question 5 (d) 

Many responses to this question concentrated on ideas around bias. While avoiding systematic bias is 
an advantage of a random sample (and suitable comments were given a mark) it is not the primary 
reason for the researcher. A few candidates identified proper inference about the population as the key 
point to make here.  

Misconception 

A random sample will not, necessarily, be representative of the population. 
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Question 5 (e) 

A common error here was state that the accuracy of calculations and tests is improved when samples 
are larger. Some candidates discussed improved reliability of conclusions. A good number of candidates 
were credited for noting that the influence of outliers is reduced as sample size increases. 

Few candidates commented that the test statistic will tend to be closer to the population value for larger 
samples. 

Misconception 

While the study of type I and type II errors lies beyond the scope of this component, some 
responses to this question highlighted a misconception that it would be helpful to address. 
The probability that a null hypothesis, if true, will be rejected is limited by the choice of the level 
of significance. Increasing the size of the sample does not increase this probability. 

 

Question 6 (a) 

There was an even split between candidates on this question. Successful responses recognised the 
relationship between 𝑋𝑋 and the standard discrete uniform distribution for which they are given the 
variance formula in the booklet provided. Typically, they then obtained the correct expression. 

The most common error by far was to substitute (3𝑛𝑛 − 2) directly into the variance formula and this was 
not given any credit. 
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Question 6 (b) 

It was possible for candidates to make good progress with this question even if working with an incorrect 
expression from part (a). 

The most common approach was to find mean and then the upper and lower bounds for 𝑋𝑋 using their 
variance expression. Some candidates incorrectly used 50.5 as the mean rather than 149.5 and this then 
limited them to a maximum of the second mark only. Those who found the bounds then either sought to 
count values of 𝑋𝑋 in the interval or first converted to values for the uniform distribution over 1,2, … ,𝑛𝑛 
which should have led to [22,79]. Some candidates then mistakenly calculated 79 − 22 = 57 (an error 
sometimes referred to as ‘the fencepost problem’) and did not gain the final mark for the probability. 

A variation on this approach was to use the symmetry of the uniform distribution, identify the number of 
values falling below the lower bound, using this to first find the complement of the required probability. 
Candidates following this strategy were able to avoid the fencepost problem. 

Some candidates realised that a more concise approach was to work directly with the uniform 
distribution over 1,2, … ,𝑛𝑛 from the start. 

Some candidates sought to work solely with the standard deviation leading to an interval width of 173.2 
for 𝑋𝑋 (57.7 over 1,2, … ,𝑛𝑛). This approach overlooks the mean and leads to an incorrect probability of 0.57 

Candidates making the common error in part (a) worked with an expression equivalent to 34𝑛𝑛2 − 𝑛𝑛 + 1
4 . 

Due to the large value of 𝑛𝑛 being used this gave a ‘variance’ sufficiently close to the correct value that it 
was possible to obtain the required probability of 0.58. In this case the final accuracy mark was not 
given. 

 

 

 

 

 

 

 

 

Copyright information 
Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact 
copyright-holders have been unsuccessful and OCR will be happy to rectify any omissions of 
acknowledgements in future papers if notified. 

 



If any of your students’ results are not as expected, you may wish  
to consider one of our post-results services. For full information 
about the options available visit the OCR website. 

We send a weekly roundup to tell you about important updates.  
You can also sign up for your subject specific updates.  
If you haven’t already, sign up here.

Attend one of our popular CPD courses to hear directly from a senior 
assessor or drop in to a Q&A session. Most of our courses are delivered 
live via an online platform, so you can attend from any location.

Please find details for all our courses on the relevant subject page  
on our website or visit OCR professional development.

ExamBuilder is the question builder platform for a range of our 
GCSE, A Level, Cambridge Nationals and Cambridge Technicals 
qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange 
account and gives you unlimited users per centre. We need an 
Interchange username to validate the identity of your centre's first 
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results 
analysis tool. It is available for all GCSEs, AS and A Levels and 
Cambridge Nationals. 

It allows you to:

•	 review and run analysis reports on exam performance 

•	 analyse results at question and/or topic level

•	 compare your centre with OCR national averages 

•	 identify trends across the centre 

•	 facilitate effective planning and delivery of courses 

•	 identify areas of the curriculum where students excel or struggle 

•	 help pinpoint strengths and weaknesses of students and teaching 
departments.

Find out more.

Post-results 
services

Keep up-to-date

OCR  
Professional 
Development

Signed up  
for ExamBuilder?

Supporting you

Active Results

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
	 ocr.org.uk/qualifications/resource-finder

	 ocr.org.uk
	 /ocrexams
	 /ocrexams
	 /company/ocr
	 /ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2022 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

https://www.ocr.org.uk/qualifications/resource-finder/
https://www.ocr.org.uk
https://www.facebook.com/ocrexams
https://twitter.com/ocrexams
https://www.linkedin.com/company/ocr/
https://youtube.com/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202022%20Examiners%27%20report%20A%20Level%20Further%20Mathematics%20B%20%28MEI%29%20Y432
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Examiners%27%20report%20A%20Level%20Further%20Mathematics%20B%20%28MEI%29%20Y432

	Contents
	Introduction
	Paper Y432/01 series overview
	Question 1 (a)
	Question 1 (b)
	Question 1 (c)
	Exemplar 1

	Question 2 (a)
	Question 2 (b)
	Question 2 (c)
	Question 2 (d)
	Question 2 (e)
	Question 2 (f)
	Question 3 (a)
	Question 3 (b)
	Question 3 (c)
	Question 3 (d)
	Exemplar 2
	Exemplar 3

	Question 3 (e)
	Question 4 (a)
	Question 4 (b)
	Question 5 (a)
	Question 5 (b)
	Question 5 (c)
	Question 5 (d)
	Question 5 (e)
	Question 6 (a)
	Question 6 (b)
	Copyright information



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /DisplayDocTitle true

  /FullScreenMode true

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [4000 4000]

  /PageSize [612.000 792.000]

>> setpagedevice





