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Abstract:

In this paper we study the impact of more transparency in the interbank market on the volume of bank intermediated
loans and on the profitability of the banking business. Transparency is modeled by means of the informational content
of publicly observable signals correlated to the random interbank interest rate. We find that more transparency may
increase or decrease the volume of bank loans. In particular, the impact of more transparency on the volume of loans
depends on the curvature of the marginal cost function of the banking firm. Furthermore, we find that ex ante expected
profits of the bank are higher when the interbank market is more transparent.

JEL-Classification: G21
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1 Introduction

In the wake of turbulences on financial markets it is often stressed that greater
transparency in economic policy and in data on economic and financial de-
velopments is critical for a strong and smoothly functioning financial sector.
While the notion of transparency underlying such statements remains often
vague, it usually refers to disclosure levels and to the quality of disclosure
practices of corporations and official bodies. Higher transparency is under-
stood to reduce uncertainty in the decision making of private market partici-
pants thereby permitting actions that are better suited to the circumstances.
In the banking literature, transparency is often identified with regulations
fostering prudent behavior and accurate information disclosure by financial
institutions (Barth et al. (2004), Dangl and Lehar (2004)). An example for
such regulations are the Basel accords which have engendered global con-
vergence of capital standards and harmonization of regulatory guidelines for
banks.

This paper suggests a notion of transparency for the interbank market
and analyzes its role for the banking business. In modeling the banking
business we concentrate exclusively on the activity of banks in performing fi-
nancial intermediation, thereby ignoring some important specificities of other
banking activities.! The bank extends loans to investors and sells deposits
to savers at fixed rates. These rates are determined competitively and are
not explained by our model. In order to make the balance sheet balance the
bank may need to purchase or sell funds on the interbank market. The rate
on the interbank market is random (Greenbaum and Thakor (1995), Bessis
(2002)). Therefore, to the extent that fixed rate loans are funded via trading

on the interbank market the bank is exposed to interest rate risk.

The bank has access to a futures market where, in the face of a random

!Typically, earnings from financial intermediation account for at least 80 percent of
bank profits (see Mercer (1992)).
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interbank rate, it can hedge the uncertainties connected with its assets and
liabilities. The terms at which futures contracts are traded depend on the
‘transparency’ of the interbank market.? Interbank market transparency is
linked to the informativeness of an observable signal which is (imperfectly)
correlated with the future interest rate. The signal conveys some noisy in-
formation about the unknown interbank rate and, therefore, allows the bank
to update its beliefs. The uncertainty to which the bank is exposed when it
decides about loans and deposits depends on the observed signal as well as
on the information system within which the signal can be interpreted. We
characterize the interbank market as more transparent if the signal conveys
more precise information about the unknown interest rate. Thus, more trans-
parency means that the interest rate risk is reduced through the disclosure

of more reliable public information.?

How does more transparency in the interbank market of an economy affect
the loan volume of the banking firm? The answer depends on the curvature
of the operational marginal cost function: more interest rate transparency
stimulates (reduces) the bank’s loan volume if the marginal cost function is
concave (convex). By contrast, profitability of the financial intermediation
business always increase with more interest rate transparency regardless of
technological parameters and of attitudes towards risk as long as the cost

function is convex.

The paper is organized as follows. In section 2 we present the bank’s
decision problem and introduce the concept of transparency which underlies

our analysis. Section 3 contains the main results: we characterize the impact

2The notion of transparency used in this study is adopted from the work by Drees and
Eckwert (2003). These authors have characterized market transparency using a criterion
which is conceptually related to the literature that emerged from the seminal works by

Blackwell (1953), Dréze (1960), and Hirshleifer (1971, 1975).
3In practice, this information may be disclosed by official bodies (e.g., government

agencies or central banks), by major market participants with high public visibility, or

even through endogenous market mechanisms.



of more transparency on the loan volume and on the bank’s expected profits.

Section 4 concludes the paper.

2 The Model

We consider the model of a competitive banking firm which extends over
two periods. The bank is a classical intermediary, selling deposits D and
extending loans L. In producing the loan services the financial intermediary
uses a banking technology which can be represented by a cost function C'(L).
This strictly increasing and convex function describes the cost of managing
a volume L of loans.* The rate on loans, r, and the rate on deposits, rp,

are both fixed and they satisfy r; > rp.

The equity capital of the bank, K, is assumed to be fixed over the plan-
ning horizon. The issue of deposits has to satisfy a capital requirement by
regulation, i.e. K > (1/k)D.> The subsequent analysis proceeds on the
assumption that the capital requirement constraint is binding. This assump-
tion will be satisfied as long as the rate on loans is sufficiently higher than
the rate on deposits. Then the quantity of deposits is a fixed fraction of the
bank’s equity capital,

D =EkK. (1)

At the beginning of period 0, the bank faces the following balance sheet
constraint:
L+M=K+D, (2)

where M denotes the bank’s net position on the interbank market. If M

is positive (negative), the bank lends (borrows) on the interbank market.

4For simplicity we assume that the sale of deposits does not cause transaction or man-
agement costs. This specification can be generalized without affecting the qualitative

results in this paper.
5(1/k) denotes the required minimum capital-to-deposits ratio. See, for example, San-

tomero (1984), Wong (1997), Freixas and Rochet (1998).
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As mentioned earlier, the rate on deposits, rp, and the rate on loans, 7,
are fixed. Nevertheless the bank faces some uncertainty which stems from a
stochastic rate, 7, on funds borrowed from (or lent to) the interbank market.
The tilde refers to the random nature of the spot interest rate rate which
assumes values in Q := [r,7], where 0 < r < 7 < 00.% This rate becomes

known only at date 1 when all payments are settled.

Thus, as of date 0 when the bank chooses its loan portfolio, the rate 7 on
the interbank market is random. Yet, prior to making the loan decision the
bank observes a signal y. This signal is the realization of a random variable
¢ which is correlated with 7.7 The signal, therefore, contains information
about the unknown interbank rate. In particular, at the time when the bank
makes its portfolio decision, the relevant expectation for 7 is the updated (in

a Bayesian way) posterior belief.

The bank has access to an interest futures market where it can hedge the
uncertainty associated with its assets or liabilities on the interbank market
(Morgan et al. (1988), Greenbaum and Thakor (1995)). The futures market
opens at date 0 after the signal has realized. A futures contract pays r units
of currency at date 1. Let H be the forward commitment of the banking
firm, i.e., H denotes the number of futures contracts sold by the bank. We
assume that the terms of forward contracting are unbiased, which implies
that the futures market clears at a interest rate r;(y) that is equal to the

conditional mean of a contract’s payoff,

r1(y) = E[F|y]. (3)

Both the payoff and the interest rate of the contract fall due in period 1. The

6A tilde always signifies a random variable. We delete the tilde when referring to a

realization of a random variable.
"The signal might be interpreted as some noisy information linked to market tightness

which becomes known before the interbank market opens. Examples are information about
the foreign exchange position of the central bank, indicators of inflationary pressure, and

information about fiscal and monetary policy more generally.



timing of events is as follows (see Figure 1):

period 0 period 1
| | |
| 1 |
choice of signal y is observed; inter bank rate r realizes;
information interest futures market opens; all contracts are settled.
system the bank chooses D, L and H.
Figure 1

2.1 The Decision Problem of the Bank

The bank maximizes expected utility, defined over random profits,
M =r,L+7M—rpD—C(L)+ H(ri(y) — 7). (4)

M = D+ K — L is the net position of the bank on the interbank market. This
net position represents the funds which are sold (or purchased, if negative)
on the interbank market in order to balance the bank’s balance sheet. Profits

are realized in period 1 based on the rate r on the interbank market.

Using (1) and (2), profits may be rewritten as

II=(rp—F)L+[F(1+k)—rpk]K — C(L) + H(rs(y) — 7). (5)

The bank’s problem may thus be written

max E[U(IT)], (6)

L,H
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where U : R — R is a strictly increasing, strictly concave and twice continu-
ously differentiable utility function. The bank maximizes (6) with respect to
loan production, L, and forward commitment H. The necessary first-order

conditions, which are also sufficient, are

(7)

BU(T)(r, — 7= C'(L")] =
E (8)

(0" (r(y) = 7)] =

o o

JFrom (7) and (8) we obtain the optimal level of loans and the optimal

forward commitment as®

C'(L7) = ro—rs(y), (9)
H = (k+1)K-L". (10)

Optimal profits are
IT" = (k+ 1)Krs(y) — rpkK + (r, —ry(y)) L* — C(L%). (11)

Next we define our notion of interbank market transparency. The trans-
parency on the interbank market will be linked to the informational content

of the signal y.

2.2 Information Systems and Interbank Market Transparency

We identify the transparency of the interbank market with the ‘informative-
ness’ of the signal y € Y C R, which is observed by the bank.® The informa-
tiveness of the signal depends on the information system within which signals
can be interpreted. An information system, denoted by g, specifies for each
state of nature, r, a conditional probability function over the set of signals:

g(y|r). The positive real number g(y|r) defines the conditional probability

8Condition (10) follows from (8) since, according to (3), the futures market is unbiased.
9This concept of transparency is due to Drees and Eckwert (2003). Studying issues of

international trade, these authors have applied the concept to markets of foreign exchange.



(density) that the signal y will be observed if the true (yet unknown) state
of nature is 7. The bank knows the function g(y|r) by which the signals are
generated, given the state of nature. Using Bayes’s rule, the bank revises its

expectations and maximizes utility on the basis of the updated beliefs.

Let 7 : © — R, be the (Lebesgue-) density function for the prior dis-
tribution over €. The density for the prior distribution over signals in Y is

given by
v(y) = /Qg(y|r)7r(7“) dr  for all y. (12)

The density function for the updated posterior distribution over € is'®

v(rly) = glylr)m(r)/v(y). (13)

Blackwell (1953) suggested a criterion that ranks different information sys-
tems according to their informational contents. Suppose ¢! and g* are two
information systems with associated density functions v(-) and v?(:). The

following criterion induces an ordering on the set of information systems.

Definition 1 (Informativeness) Let g' and g* be two information sys-
tems. g* is said to be more informative than g* (expressed by g* =.: %), if

there exists an integrable function \ : Y2 — R such that
/A(y’,y) dy' =1, (14)
Y
holds for all y € Y, and
g (y'lr) = / 9" (YA y) dy (15)
Y

holds for all r € Q.

10To ease notation we distinguish between the functions v(y) and v(r|y) only by their

arguments.
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According to this criterion ¢g' >, ¢?, holds if ¢g* can be obtained from
g* through a process of randomization. The probability density A(y’,y) in
equation (13) transforms a signal y into a new signal y'. If the y'-values are
generated in this way, the information system ¢* can be interpreted as being
obtained from the information system ¢! by adding random noise. Note that
A(+, ) in (14) is independent of r. Therefore, the signals under information
system g* convey no information about the value of 7 that is not also conveyed
by the signals under information system g'. As a consequence, the a priori

posterior interest rate uncertainty under ¢! will be lower than under g¢.

Our notion of interbank market transparency is based on the informa-
tional content of the signal. A signal that conveys information about the
future interbank rate affects the economic uncertainty to which the bank is
exposed. We characterize the interbank market as more transparent if the
signal, y, conveys more precise information about the future interbank rate,
r. Thus, higher interbank market transparency implies that interbank rate

risk is reduced through the dissemination of more reliable information.

Definition 2 (Interbank Market Transparency) Let g' and g* be two
information systems for the future interbank rate r. The interbank market is

said to be more transparent under g' than under g%, if g* =.c g%

The following lemma contains a property of information systems that
turns out to be a convenient tool for our analysis. The lemma formulates an
alternative transparency criterion that is equivalent to the condition stated

in Definition 2.

Lemma 1 The interbank market is more transparent under g* than under

g% if and only if

[ P = [ FEA )R

Y

holds for every convex function F(-) on the set of density functions over §Q.
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A proof of Lemma 1 can be found in Kihlstrom (1984). Note that v!(-|y)
and v (-|y) are the posterior beliefs under the two information systems. Thus,
Lemma 1 implies that more transparency (weakly) raises the expectation
of any convex function of posterior beliefs. For concave functions, F', the

inequality is reversed.

3 Interbank Market Transparency, Volume of Loans, and Prof-
itability

We now turn to the question how the bank’s volume of loans is affected as
the interbank market becomes more transparent. The loans decision, L, is
contingent on the signal y. We define the volume of loans, L", as the average

level of loans before the signal has been observed,
L" = E,[L(y)] = / L(y)v(y) dy. (16)
Y

The following proposition characterizes the impact of more interbank
market transparency on the volume of loans in terms of the curvature of

the marginal cost function.

Proposition 1 (loans volume) Let g* and g* be two information systems
such that the interbank market is more transparent under g* than under g*.
The volume of loans is higher (lower) under g* than under g*, if the marginal

cost function C'(L) is concave (convex).

Proof: In view of (16) and Lemma 1, we have to show that the loans decision,
L(y), is convex (concave) in the updated posterior belief v(r|y) if C'(L) is
a concave (convex) function. By (9), L(y) depends on v(r|y) only via the
forward rate r¢(y). Since rf(y) = E[r|y] is linear in the posterior belief
v(rly), the loans decision L(y) will be convex (concave) in v(r|y) if it is

convex (concave) in 7(y). Obviously, L(y) = (C")"(ry — r;(y)) is convex
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(concave) in r¢(y) if C" is a concave (convex) function. The proof is complete.
U

According to Proposition 1, the role of more transparency on the inter-
bank market for the volume of loans depends only on the curvature of the
marginal cost function. In particular, under the standard specification of de-
creasing returns to scale, more interbank market transparency may stimulate
or depress the volume of loans. If the cost function is quadratic and, hence,
the marginal cost function is linear (textbook example), the volume of loans

will not be affected by more transparency in the interbank market.

We illustrate this result by comparing two information systems ¢! and g¢?,
where ¢! is fully informative and ¢? is uninformative. Under the information
system ¢2, the signal y does not reveal any information about #. Thus, the

forward rate is equal to the unconditional expectation 7 := E[r], and
LZQ = (C/)il(TL —f). (17)

By contrast, under the information system ¢!, the signal reveals the future
interbank rate r and, hence, the forward rate is equal to r. In this case (9)

reduces to C'(L) = r; — r which implies

Ly = E[(C") " (re — 7). (18)
. : : : ) : :
Using Jensen’s inequality, (17) and (18) imply Ly, > L, if (C"H7 ! is
convex (concave).
Next we analyze whether the profitability of the banking business benefits

from more interbank market transparency. We use ex ante expected profits

as a measure for profitability.

Proposition 2 (profitability) Let g' and g* be two information systems

such that the interbank market is more transparent under g* than under g°.
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FExpected bank profits
B() = [ )ty dy (19)

are higher under g* than under g*.

Proof: Proceeding along the same lines as in the proof of Proposition 1 we

need to show that

() = riy)(k+ 1)K —rpkK
+ (e —rrW)C) (e —rp(y) — C((C) e —r4(y))) (20)
is a convex function of r;(y). Differentiating (20) with respect to r;(y) yields

Oll(y)
ors(y)

The convexity of the cost function implies that (C')7(-) is monotone de-

= (k+ 1)K —(C) " (re —r¢(y))- (21)

creasing in 7¢(y). Therefore, (21) yields the convexity of the profit function
in the interbank forward rate r;(y). d

According to Proposition 2, expected bank profits increase with more in-
terbank transparency regardless of attitudes towards risk and of technological

parameters, as long as the cost function is convex.

The results in propositions 1 and 2 do not necessarily confirm the common
view according to which transparency promotes economic efficiency: while
the banking sector gains from more transparency on the interbank market,
the economy as a whole may not. This is because higher transparency may
stifle the process of financial intermediation, thereby reducing the volume of
loans being extended to investors. These findings need to be interpreted cau-
tiously for at least two reasons. Firstly, they have been derived in a partial
equilibrium setting and may not survive without modification in full equi-

librium.*! And secondly, the volume of extended loans is, at best, a rather

UTn a different context, the role of information in full equilibrium has been investigated
by Eckwert and Zilcha (2001,2003), Orosel (1996), Schlee (2001), and others.
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crude indicator for economic efficiency. Obviously, extending the analysis to

a full equilibrium framework is an important task for the future.

4 Concluding Remarks

In this paper we have studied the role of transparency in the interbank market
for the loan volume and for expected profits of a competitive banking firm.
Interbank market transparency was defined in terms of the informativeness
of a signal that conveys some information about the random interbank rate.
The loan volume and expected bank profits were defined by means of the ex
ante expected values for loans and profits. Our analysis has produced two
main results: more transparency in the interbank market increases expected
bank profits, but does not necessarily stimulate the loan volume. If the
bank’s marginal cost function is concave (convex), more interbank market

transparency leads to a higher (lower) loan volume.

Our analysis can be extended along several lines. Most importantly, a
generalization of the partial equilibrium character of the results would be
highly desirable. Furthermore, our proposed concept of transparency could
also be applied to credit risks rather than (or, in addition to) uncertainties
about interbank rates. Taggart and Greenbaum (1978) and Wong (1997)
have suggested modeling techniques for credit risks which can be combined
with our concept of transparency. In such a setting more transparency would
strengthen the ability of banks to differentiate between good and bad risks
within the pool of loan applicants. We leave this interesting application of our
transparency concept to the financial intermediation process in the banking

industry for future research.



14
References

Barth, J.R., G. Caprio Jr. and R. Levine, 2004, Bank regulation and su-
pervision: what works best?, Journal of Financial Intermediation 13,
205-248.

Bessis, J., 2002, Risk management in banking, 2nd ed., Chichester, Wiley.

Blackwell, D., 1953, Equivalent comparison of experiments, Annals of Math-
ematics and Statistics 24, 265-272.

Dangl, T. and A. Lehar, 2004, Value-at-risk vs. building block regulation

in banking, Journal of Financial Intermediation 13, 96-131.

Dreze, J.H., 1960, Le paradoxe de l'information, Economie appliquée 13,
71-80.

Drees, B. and B. Eckwert, 2003, Welfare effects of transparency in foreign
exchange markets: the role of hedging opportunities, Review of Inter-
national Economics 11, 454-463.

Eckwert, B. and I. Zilcha, 2001, The value of information in production

economies, Journal of Economic Theory 100, 172-186.

Eckwert, B. and I. Zilcha, 2003, Incomplete risk sharing arrangements and

the value of information, Economic Theory 21, 43-58.

Freixas, X. and J.C. Rochet, 1998, Microeconomics of banking, Cambridge,
London, MIT Press.

Greenbaum, S.I. and A.V. Thakor, 1995, Contemporary financial interme-
diation, Fort Worth et al., The Dryden Press.

Hirshleifer, J., 1971, The private and social value of information and the

reward to incentive activity, American Economic Review 61, 561-574.



Transparency in the Interbank Market 15

Hirshleifer, J., 1975, Speculation and equilibrium: information, risk and

markets, Quarterly Journal of Economics 89, 519-542.

Kihlstrom, R.E., 1984, A ‘Bayesian’ exposition of Blackwell’s theorem on
the comparison of experiments, in: M. Boyer and R. E. Kihlstrom

(eds.), Bayesian Models of Economic Theory, Elsevier.

Mercer, 7.C., 1992, Valuing financial institutions, Homewood, III: Business

One Irvin.

Morgan, G.E., Shome, D.K. and S.D. Smith, 1988, Optimal futures posi-
tions for large banking firms, Journal of Finance 43, 175-195.

Orosel, G.O., 1996, Informational efficiency and welfare in the stock market,
European Economic Review 40, 1379-1411.

Santomero, A.M., 1984, Modeling the banking firm, a survey, Journal of
Money, Credit, and Banking 16, 576-602.

Schlee, E., 2001, The value of information in efficient risk sharing arrange-

ments, American Economic Review 91, 509-524.

Taggart, R.A. and S.I. Greenbaum, 1978, Bank capital and public regula-
tion, Journal of Money, Credit, and Banking 10, 158-169.

Wong, K.P., 1997, On the determinants of bank interest margins under
credit and interest rate risks, Journal of Banking & Finance 21, 251-
271.






Dresden Discussion Paper Series in Economics

04/03
05/03
06/03

07/03
08/03

09/03
10/03

11/03

12/03
13/03
14/03

15/03

16/03

17/03

18/03

19/03

20/03
01/04

02/04
03/04

04/04

05/04
06/04
07/04
08/04

09/04

10/04

Broll, Udo / Wahl, Jack E.: Value at Risk, Bank Equity and Credit Risk
Reina, Livia: Negotiators' cognition: An experimental study on bilateral, integrative negotiation

Broll, Udo / Gilroy, B. Michael / Wahl, Jack E.: Information, unternehmensinterne Kommunikation
und Risikopolitik

Karmann, Alexander / Maltritz, Dominik: Sovereign Risk in a Structural Approach

Friedrich, B. Cornelia: Internet-Okonomie. Okonomische Konsequenzen der Informations- und
Kommunikationstechnologien (IuK)

Lehmann-Waffenschmidt, Marco: A Fresh Look on Economic Evolution from the Kinetic Viewpoint

Berlemann, Michael: The Effect of Signalling and Beliefs on the Voluntary Provision of Public
Goods - Some Experimental Evidence

Berlemann, Michael / Nenovsky, Nikolay: Lending of First Versus Lending of Last Resort - The
Bulgarian Financial Crisis of 1996/1997

Walde, Klaus: Endogenous business cycles and growth
Choi, Jay Pil / Thum, Marcel: The economics of repeated extortion

Broll, Udo / Eckwert, Bernhard: Transparency in the Foreign Exchange Market and the Volume of
International Trade

Graff, Michael / Karmann, Alexander: What Determines the Finance-Growth Nexus?
An Endogenous Growth Model and Empirical Evidence

Steinmann, Lukas / Dittrich, Gunnar / Karmann, Alexander / Zweifel, Peter: Measuring and
Comparing the (In)Efficiency of German and Swiss Hospitals

Lehmann-Waffenschmidt, Marco / Reina, Livia: Coalition formation in multilateral negotiations with
a potential for logrolling: an experimental analysis of negotiators’ cognition processes

Lehmann-Waffenschmidt, Marco / Béhmer, Robert: Mentality Matters — Thorstein Veblens
,Regime of Status’ und Max Webers ,Protestantische Ethik‘ aus der Sicht des (radikalen)
Konstruktivismus. Eine Anwendung auf die 6konomischen Probleme des deutschen
Wiedervereinigungsprozesses

Eisenschmidt, Jens / Walde, Klaus: International Trade, Hedging and the Demand for Forward
Contracts

Broll, Udo / Wong, Kit Pong: Capital Structure and the Firm under Uncertainty

Lehmann-Waffenschmidt, Marco: A Note on Continuously Decomposed Evolving Exchange
Economies

Friedrich, B. Cornelia: Competition and the Evolution of Market Structure in the E-conomy.

Berlemann, Michael / Dittrich, Marcus / Markwardt, Gunther: The Value of Non-Binding
Announcements in Public Goods Experiments. Some Theory and Experimental Evidence

Blum, Ulrich / Schaller, Armin / Veltins, Michael: The East German Cement Cartel: An Inquiry into
Comparable Markets, Industry Structure, and Antitrust Policy

Schlegel, Christoph: Analytical and Numerical Solution of a Poisson RBC model
Lehmann-Waffenschmidt, Marco: Die 6konomische Botschaft in Goethes ,Faust”
Fuchs, Michaela / Thum, Marcel: EU Enlargement: Challenges for Germany's New Laender

Seitz, Helmut: Implikationen der demographischen Veranderungen fir die 6ffentlichen Haushalte
und Verwaltungen

Siilzle, Kai: Duopolistic Competition between Independent and Collaborative Business-to-Business
Marketplaces

Broll, Udo / Eckwert, Bernhard: Transparency in the Interbank Market and the Volume of Bank
Intermediated Loans







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




