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OF PROFESSIONAL FORECASTERS'

This document provides a summary of the
aggregate results of a special questionnaire
which was sent to the participants in the ECB
Survey of Professional Forecasters (SPF) in
autumn 2008, in the context of the ten-year
anniversary of the SPF’s launch in January
1999.2

There were 45 replies to the special
questionnaire, which is approximately three-
quarters of the average number of responses
received in the regular survey rounds
(around 60). The respondents were a broadly
representative cross section of the SPF panel in
terms of type of forecaster. The questionnaire
contained questions on timeliness and
methods of forecasting, in particular relating
to the frequency of forecast updates, the
models used, the importance of judgement,
the generation of reported probability
distributions and assumptions regarding other
variables implicitly underlying the forecasts
(see Annex 1).

It should be noted that on some occasions the
percentages reported may add up to more than
100%, as some respondents indicated more
than one category. Tables reporting the replies
and the response rates for each question are
available in Annex 2.

In summary, the results show that the SPF
responses are quite timely and that the forecasts
are based on heterogeneous assumptions that are
predominantly generated in house. In addition,
although both structural and time series models
are widely used, judgement also plays a key
role, in particular for the reported probability
distributions. It is thus very important to
consider the heterogeneity of the SPF forecasts
when analysing and interpreting the results of
the SPF.

I FREQUENCY OF UPDATES OF THE FORECASTS
REPORTED IN THE SPF

The majority of respondents (84%) reported
that their forecasts are updated on a regular
calendar basis (see Chart 1). Around
one-third indicated that they update their
forecasts following data releases or other
events (such as the current financial market
turmoil). In addition, a number of respondents
commented that sometimes they may also
update forecasts in the face of significant
shocks. Taking these comments into account,
it would seem that a substantial proportion of
respondents (also around one-third) update

1 An abridged summary of this note was published as a
box in the April 2009 issue of the ECB Monthly Bulletin.
We would like to acknowledge the useful comments and
suggestions on earlier drafts of the questionnaire received
from Kenneth Wallis (University of Warwick), Tom Stark
(Federal Reserve Bank of Philadelphia) and Aurelio Maccario
(UniCredit). Any questions or queries on the questionnaire
and results should be addressed to Aidan Meyler or
Ieva Rubene at ecb-spf@ecb.europa.eu.

2 Individual answers are confidential.

Chart | When do you update your forecasts?
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Note: Adds up to more than 100% as some respondents selected
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Chart 2 If it is calendar driven, how often do

you update your forecasts?

(percentages)
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Note: Adds up to more than 100% as some respondents selected
more than one category.

their forecasts on a calendar basis and also on an
event or data-driven basis, depending on the
specific circumstances.

Of those respondents who update their forecasts
regularly according to a calendar, over 50%
reported that their forecasts are updated on a
quarterly basis, with a slightly smaller share
(35%) updating them on a monthly basis
(see Chart 2). A small proportion (around 10%)
reported that they update their forecasts less
frequently (e.g. two or three times per year),

Chart 3 When responding to the SPF, what

forecast do you provide?

while two respondents reported that they update
them “continuously”.

Most respondents indicated that they provide
their latest available forecast in each SPF round,
with only a small proportion preparing a new
forecast for the SPF (see Chart 3). However, a
number of respondents (27%) said that they may
partially update their forecasts when responding
to the SPF. Overall, given the high frequency of
regular updates and respondents’ comments to the
effect that they also adjust their forecasts or prepare
new ones in exceptional circumstances, the replies
suggest that the SPF responses are quite timely.

2 FREQUENCY OF THE DATA BEING FORECAST

Most respondents generally follow the frequency
of the data series they forecast. Hence, most
panellists forecast HICP inflation at a monthly
frequency, with GDP being forecast at a
quarterly frequency (see Chart 4). The responses
regarding unemployment forecasts were less
homogenous, with some respondents forecasting
at a monthly frequency and others forecasting
at a quarterly frequency. A small number of
respondents also reported that their longer-term
forecasts are only at an annual frequency.

Chart 4 What is the highest frequency of
data at which you model and forecast?
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Note: Many of those providing qualitative information indicated
that they may partially update their forecasts when responding
to the SPF, if changes are significant enough to warrant it.
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Note: Many respondents reported that they follow the frequency
of the underlying variable being forecast (i.e. monthly for
inflation and quarterly for GDP).



3  FORECASTING TECHNIQUES AND MODELS
3.1 RELATIVE WEIGHTS OF JUDGEMENT AND
MODELS

SPF participants were asked to what extent
their forecasts are based on a model and to
what extent they are based on their judgement.
The forecasters were encouraged to assign
approximate weights (percentages) for the
importance of models and of judgement.
Regarding the use of models for forecasting,
the questionnaire suggested time series models
(including auto regressive integrated moving
average (ARIMA), single equation, vector auto
regression (VAR) or vector error correction
(VEC), and factor models), traditional supply
and demand-based macro models and dynamic
stochastic general equilibrium (DSGE) models.

Some respondents indicated that their forecasts
are 100% judgement-based (see Table 1).
However, analysis of the qualitative answers
suggests that there may be two types of
behaviour behind these responses. First, there
are forecasters who, for certain variables or
forecast horizons, do not use models but report
a forecast based on their judgment. Second, there
are forecasters who use models, but report the
final outcome as 100% judgement-based because
their initial model-based forecast can be adjusted
in any direction and to any extent.

It is not possible to distinguish between these
two groups. Therefore, when considering the
relative weights of model-based and judgement-
based forecasts, one should keep in mind
that the results may be skewed in favour of
judgement.

Chart 5 Degree of judgement applied to

forecasts
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With respect to the overall importance of
judgement in the forecasts of the SPF
participants, the answers show that, on average,
respondents consider their forecasts to be 40%
judgement-based (see Chart 5). There are no
major differences across variables or horizons,
with the exception of inflation. Judgement
applied to short-term inflation forecasts (up to
one year ahead) is indicated to be around 37%,
increasing to 54% for longer-term forecasts
(five years ahead). For real GDP forecasts,
judgement, on average, has slightly less weight
than for unemployment rate forecasts, and for
both variables there are no significant
differences across forecast horizons, although
there is a small increase for the longer horizon.

3 Excluding those who report their forecasts to be 100%
judgement-based, the percentage is 33%.

Table | Number of respondents reporting 100% judgement-based forecasting

‘ HICP inflation GDP growth ‘ Unemployment rate
Short-term forecasts 5 5 8
Medium-term forecasts 6 6 7
Long-term forecasts 10 8 9

Source: ECB.
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Chart 6 Relative weights of model-based and

judgement-based forecasting

Chart 7 What types of model do you use for
forecasting?
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Source: ECB.

3.2 TYPES OF MODEL USED FOR FORECASTING

The responses indicated that the type of
model preferred varies according to the
forecast horizon and to the variable being
forecast. A pattern emerged where the use
of time series models is more common for
shorter-term horizons and for inflation forecasts,
whereas traditional supply and demand-based
macro models are used more for longer-term
horizons and slightly more for real GDP and
unemployment rate forecasting (see Chart 6).

Considering in more detail the types of model
used for forecasting, most respondents (around
85%) reported that they use at least one type of
time series model. Three of these are relatively
widely used: ARIMA, single equation, and
VAR or VEC models (see Chart 7). A smaller
proportion uses other time series models, such as
factor models. Most respondents who use time
series models reported that they use two or
more types of such models. Almost 70% of
respondents reported that they use traditional
supply and demand-based macro models, while
very few forecasters indicated that they use
DSGE models or some other type of model not
specified in the questionnaire.



Chart 8 How are your assumptions for oil

prices derived?

Chart 10 How are your assumptions for
interest rates derived?

(percentages)
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Note: Adds up to more than 100%, as some respondents selected
more than one category.

4  OTHER VARIABLES AND CONDITIONING
ASSUMPTIONS

With regard to other variables and conditioning
assumptions, most respondents produce in-house
forecasts for oil prices, exchange rates,
interest rates and wage growth (see Charts
8-11). In-house forecasts of oil prices are often
complemented by market data, for example

Chart 9 How are your assumptions for
exchange rates derived?

(percentages)
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Source: ECB.

Note: Adds up to more than 100%, as some respondents selected
more than one category.

futures or spot rates. A few respondents
reported that they use external forecasts
to complement and cross-check in-house
forecasts. In terms of other sources, a small
number of respondents use automatic rules (e.g.
a random walk). These replies suggest that, as
is always highlighted in the reporting of the
SPF results, SPF responses reflect a relatively
diverse set of views and assumptions.

Chart 11 How are your assumptions for wage
growth derived?
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Note: Adds up to more than 100%, as some respondents selected
more than one category.
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Note: Adds up to more than 100%, as some respondents selected
more than one category.
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5 PROBABILITY DISTRIBUTIONS AND
CORRESPONDING POINT ESTIMATES

The respondents were also asked how
they generate their reported probability
distributions for HICP inflation, GDP growth
and the unemployment rate. A large majority
of respondents (79%) said that these probability
distributions are estimated on the basis of
judgement, while 17% generate them from
models (see Chart 12). A small number reported
that the probability distributions provided in
the SPF are based on a functional form (usually
the standard normal distribution).

Forecasters were also asked whether they report
their mean, modal or median forecast.* The
replies to this question revealed that a clear
majority of respondents (75%) provide the point
estimate which corresponds to the mean of their
reported probability distribution (see Chart 13).
Almost 20% reported that their point forecast
corresponds to the median, while a small
proportion (7%) indicated that it corresponds to
the mode of their reported probability
distribution. A few respondents indicated that
they may deviate from the measure that they
usually report — using the mode or median

Chart 12 How do you generate your reported

probability distribution? From...

(percentages)
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Source: ECB.
Note: Adds up to more than 100%, as one respondent selected
more than one category.
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instead of the mean, for example — if warranted
in the light of the economic environment.

The answers to the question about the
interpretation of the intervals for the probability
distributions in the SPF have important
implications for assessing the balance of risks
to the point forecast. It also has implications
for fitting a continuous probability distribution
to the discrete distributions provided by
the respondents and the interpretation of
the results. To the question on how the SPF
panellists interpret the interval from 1.5%
to 1.9%, a majority (76%) indicated that they
use a standard rounding convention, i.e. the
interval is assumed to be 1.45% to 1.95%,
while 17% of the respondents reported that
they interpret it to be from 1.50% to 1.99%
(or to 2.0% with the end point not included;

4 The mean is the weighted average of all possible outcomes,
where the weights are the respondents’ assessments of the
probability associated with each outcome. The mode is the
forecast that is assessed to be most likely to occur, but does
not necessarily reflect the balance of risks surrounding the
most likely outcome. The median is the outcome with 50%
probability above and 50% probability below, and does not
take into account the outliers above or below the median.

Chart 13 Does your reported forecast refer

to the mean, mode or median of your
reported probability distribution?

(percentages)
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Source: ECB.

Note: Adds up to more than 100%, as some respondents selected
more than one category.



Chart 14 How do you interpret the
interval of 1.5% - 1.9%?
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(17%)

1.50% - 2.00%
(76%)

Source: ECB.

see Chart 14). A few respondents indicated that
they treat the interval as being from 1.40% to
1.90%.

6  EXTERNAL USE OF THE FORECASTS

Approximately two-thirds of respondents
(65%) stated that they publish externally the
forecasts they send to the ECB when replying
to the SPF.
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ANNEX |

SPECIAL QUESTIONNAIRE FOR PARTICIPANTS IN
THE ECB SURVEY OF PROFESSIONAL FORECASTERS'

A) QUESTIONS ON FORECASTING

la. When do you update your forecasts? Do you always follow a regular calendar schedule or
do you sometimes update in the light of significant shocks (e.g. food / oil price) or new data
releases?

Calendar-driven L] Data dependent [ Other (please explain) L]

1b. Ifitis calendar driven, how often do you update your forecasts?
Quarterly [] Monthly [J Continuously [  Other (please explain) []

lc. When responding to the SPF do you...
provide your latest available forecast?

prepare a new forecast?

oog

it depends on the timing

Additional comments:

2. What is the highest frequency of data at which you model/forecast? If this varies
systematically across forecast variables or horizons please elaborate.

a) monthly ]
b) quarterly ]
¢) annual |

U

d) depends on the variable/horizon

Additional comments:

1 The questionnaire was sent out on 18 September 2008 and the SPF participants were asked to return the form by 15 October. Some
replies were received after the deadline. The questionnaire also contained a few internal and procedural questions, which aimed to
elicit feedback about the SPF itself. These are excluded from this sample form.
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3. To what extent (percentage) are your forecasts model- or judgement-based? If this
varies systematically across forecast variables and horizons please elaborate below.
We recognise that this can just be an approximation and may vary over time; nonetheless
it is of interest to know how forecasts are generated. Note: time series models include
ARIMA, single equation, VAR, factor, etc. models.
3a. Shorter-term (one year or less)
HICP GDP Unemployment
Macro-Model Traditional
DSGE
Time series
Judgement
Other,
please specify
100% 100% 100%
3b. Medium-term (up to two years)
HICP GDP Unemployment
Macro-Model Traditional
DSGE
Time series
Judgement
Other,
please specify
100% 100% 100%
3c. Longer-term (five years ahead)
HICP GDP Unemployment
Macro-Model Traditional
DSGE
Time series
Judgement
Other,
please specify
100% 100% 100%
Additional comments:

ECB
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4. What type of models do you use and what weight do you attach to them?
E.g. Single-equation, Macro model, VAR, DSGE, etc. If this varies systematically across
forecast variables and horizons please elaborate. We recognise that this can just be an

approximation,
Time series - ARIMA O %
Single equation Ol %
VAR/VEC (| %
Other (e.g. factor models) ] %
Macro-Economic - DSGE ] %
Traditional, other O %
Other, please specify - O] %

Additional comments:

5. If you provide information on the external assumptions (i.e. oil prices, exchange rates,
interest rates and wage growth), how do you form these?

Oil prices:

in-house forecast ] futures/market prices [  consensus/average forecast [

other (please explain) [

Exchange rates:

in-house forecast futures/market prices ] consensus/average forecast ]

od

other (please explain)

Interest rates:

in-house forecast futures/market prices O consensus/average forecast O

Ood

other (please explain)

Wage growth:

in-house forecast consensus/average forecast ]

O O

other (please explain)
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6. Does your reported point forecast refer to the mean, mode or median of your reported
probability distribution in the SPF?

Mean ] Mode ] Median ] Other ]
We do not estimate probability distributions ]

Additional comments:

7. How do you calculate your reported probability distributions? If this varies
systematically across forecast variables and horizons please elaborate.

a) Derived from a model ]

If they are derived from the standard errors of a model are they based on a specific
assumption about the functional form of the distribution? If yes, then what is this form?

b) Based on a functional form (normal, skew, etc.) with key parameters (e.g. standard deviation,
skew) selected outside the model framework
If yes, then what is this form?

¢) Judgement-based ]

Additional comments:

8. In the ECB SPF respondents are asked to assign probabilities associated with an outcome
occurring within given ranges (e.g. 1.5%-1.9%, 2.0%-2.4%, etc.). These ranges are open to
interpretation which sometimes makes it difficult to assess the balance of risks to the point
forecast. How do you interpret the interval of 1.5%-1.9%?

i) 1.40%-1.90% O
i) 1.45%-1.95% Ol
iii) 1.50%-2.00% ]

9. Do you publish externally the forecasts you send to us?

Yes O No O

Additional comments:
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ANNEX 2

SPECIAL QUESTIONNAIRE FOR PARTICIPANTS
IN THE ECB SURVEY OF PROFESSIONAL
FORECASTERS

SUMMARY OF THE ANSWERS AND THE RESPONSE RATES'

Qla  When do you update your forecasts?
Do you always follow a regular calendar schedule or do you sometimes update them in
the light of significant shocks (e.g. food or oil price shocks) or new data releases?

Calendar driven 37 84%
Data dependent 13 30%
Responses 44

Note: A closer reading of the 16 qualitative responses would suggest that an additional
nine responses that were provided could also be classified as data dependent — as
Jforecasters commented that they would update their forecasts in the face of significant
shocks — which would bring the number to 22. Based on both the explicit and the
qualitative answers of respondents, 15 forecasts (or one-third) appear to be both
calendar and data driven.

Q1b  Ifitis calendar driven, how often do you update your forecasts?

Quarterly 19 51%
Monthly 13 35%
Continuously 2 5%
Other, please explain 4 11%
Responses 37

Note: One respondent indicated both quarterly and monthly. Four respondents indicated
that their forecast updates are less frequent than quarterly — normally two to three times
per year.

Qlc  When responding to the SPF do you...

provide your latest available forecast 29 66%
prepare a new forecast 3 7%
it depends on the timing 12 27%
Responses 44

Q2 What is the highest frequency of data at which you model/forecast?
If this varies systematically across forecast variables and/or horizons please elaborate.

Monthly 26 59%
Quarterly 11 25%
Annual basis 0 0%
Depends on the variable/horizon 13 30%
Responses 44

Note: A number of respondents indicated more than one category.

1 Any questions or queries on the questionnaire and results should be addressed to Aidan Meyler or Ieva Rubene at ecb-spfi@ecb.europa.cu.
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Q3

To what extent (percentage) are your forecasts model-based or judgement-based?

If this varies systematically across forecast variables and/or horizons please elaborate
below. We recognise that this can only be an approximation and the extent may vary over
time; nonetheless, it is of interest to know how forecasts are generated. Note: Time series

models include ARIMA, single equation, VAR and factor models.

HICP inflation Short term  Medium term  Long term Average
Macro — traditional 18% 28% 26% 24%
Macro — DSGE 1% 1% 1% 1%
Time series 45% 32% 17% 31%
Judgment 37% 39% 54% 43%
Other, please specify 0% 0% 1% 0%

100% 100% 100%
Responses 41 40 42

GDP growth Short term  Medium term  Long term Average
Macro — traditional 23% 34% 34% 30%
Macro — DSGE 0% 1% 4% 2%
Time series 34% 22% 13% 23%
Judgment 43% 42% 46% 44%
Other, please specify 0% 1% 3% 1%

100% 100% 100%
Responses 42 42 41

Unemployment rate Short term  Medium term  Long term Average
Macro — traditional 23% 31% 34% 29%
Macro — DSGE 1% 1% 4% 2%
Time series 29% 22% 12% 21%
Judgment 47% 46% 49% 47%

Other, please specify 0% 0% 1% 0%
100% 100% 100%
Responses 35 36 36

Note: A number of forecasters did not provide relative weights for the models and
Judgment applied, or the weights did not add up to 100%. Their answers were excluded
from the calculations. The response rate comprises the number of replies used for

calculations.
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Q4

ECB

What types of models do you use and what weights do you attach to them?
E.g. single equation, macro model, VAR, DSGE, etc. If this varies systematically across
forecast variables and/or horizons please elaborate. We recognise that this can only be an

approximation.
Models used Relative weights reported

Time series — ARIMA 22 59% 19%
Time series — single equation 24 65% 24%
Time series — VAR/VEC 20 54% 13%
Time series — other
(e.g. factor models) 6 16% 2%
Macro-economic — DSGE 2 5% 1%
Macro-economic — traditional or other 26 70% 37%
Other, please specify 2 5% 3%

100%
Responses 37 25

Note: A number of forecasters provided relative weights that did not add up to 100% or
only indicated the types of models used without assigning weights. These replies were
included in the “models used” calculations. Calculations concerning the relative weights
attached only take into account answers with weights that added up to 100%, therefore,

the response rate reported is lower.
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If you provide information on the external assumptions (i.e. oil prices, exchange
rates, interest rates and wage growth), how do you form such assumptions?

Qil prices
In-house forecast 32 78%
Futures/market prices 13 32%
Consensus/average forecasts 3 7%
Other please explain 11 27%
Responses 41

Exchange rates

In-house forecast 36 88%
Futures/market prices 2 5%
Consensus/average forecasts 4 10%
Other please explain 4 10%
Responses 41

Interest rates

In-house forecast 41 93%
Futures/market prices 2 5%
Consensus/average forecasts 2 5%
Other please explain 1 2%
Responses 44
Wage growth

In-house forecast 35 95%
Consensus/average forecasts 3 8%
Other please explain 2 5%
Responses 37

Note: A number of respondents indicated more than one category.

ECB
Results of a special SPF questionnaire
April 2009




Q6 Does your reported point forecast refer to the mean, mode or median of your reported
probability distribution in the SPF?

Mean 21 75%
Mode 2 7%
Median 5 18%
28
Do not “estimate” probability distributions 18
Responses 43

Note: Three respondents indicated both “mean” and that they “do not estimate”
probability distributions.

Q7 How do you calculate your reported probability distributions?
If this varies systematically across forecast variables and horizons please elaborate.

Derived from a model 7 17%
Based on a functional form 2 5%
Judgement-based 33 79%
Responses 42

Q8 How do you interpret the interval of 1.5%-1.9%?
In the ECB SPF respondents are asked to assign probabilities associated with an outcome
occurring within given ranges (e.g. 1.5%-1.9%, 2.0%-2.4%, etc.). These ranges are open
to interpretation which sometimes makes it difficult to assess the balance of risks to the
point forecast.

1.40%-1.90% 3 7%
1.45%-1.95% 31 76%
1.50%-2.00% 7 17%
Responses 41
Q9 Do you publish externally the forecasts you send to us?
Yes 28 65%
No 15 35%
Responses 43

© European Central Bank, 2009

Address: Kaiserstrasse 29, 60311 Frankfurt am Main, Germany

Postal address: Postfach 16 03 19, 60066 Frankfurt am Main, Germany

Telephone: +49 69 1344 0; Website: http:/www.ecb.europa.eu; Fax: +49 69 1344 6000

All rights reserved. Reproduction for educational and non-commercial purposes is permitted provided that the source is
acknowledged.

ISBN 978-92-899-0440-7 (online)

ECB
Results of a special SPF questionnaire
April 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Smallest File A4'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /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 [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


