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**BEGINNING OF EXAMINATION**
Morning Session

1. (5 points) You are given the following stochastic differential equations:

dX, =0.06X, +0.25X,dW with X, =1
dY, =0.1dt +0.15dW with Y, =1
Z, =W —3tw,

where W is a standard Wiener process, in particular, E[Wtz} =tand E [V\(‘] =3t

(a) (0.5points) State the three conditions for a stochastic process to be a martingale.

(b) (2points) Show that Z, is a martingale by verifying the three conditions in part
(a).

(¢) (1point) Calculate E[ln (X, )] using Ito’s lemma.
(d) (0.5 points) Explain why In ( E[X, ]) is greater than E [ln (X, )] :

(e) (1point) Calculate the probability of Y, being greater than ln( X3) .
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(4 points) Let r be the continuously compounded risk-free interest rate and Q the risk-
neutral measure.

Assume that r is a positive constant, and for t=0 the price § of a non-dividend paying

stock follows Geometric Brownian Motion:
dS =rSdt+oSdw

where W, is a standard Brownian motion under Q, and o is a positive constant.

(a) (1 point) Show that the stochastic process X, =1In(S ) follows Arithmetic

Brownian Motion.

Now consider a contract on the stock that expires at time t =1 with payoff = — . Denote

i
S
byV =e'E© {é} the fair value of this contract at time t=0.

(b) (1 point)

(1) State Jensen’s inequality in the context of random variables.
(i)  Explain why E® {L} €
S S

(c) (1 point)

o-2r

(1) Prove that V =

(i1) Verify the inequality in part (b) (ii).

Denote by P the price at time t=0 of a European put option on the stock which expires
at time t=1 with strike price K =§ €.

(d) (1 point) Determine the condition on §, in terms of I' and ¢ such that, as

functions of S,, P exhibits higher convexity than V .
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3. (7 points) Let {V\4 =2 0} be a standard Wiener process under the probability space

(Q, F, ]P>) where [P is the real-world measure.

Consider a non-dividend paying stock with price S at time t =0 whose dynamics is
given by the SDE

d§ =uSdt+o§dw
where (4 and o >0 are constants.

Assume that the risk-free rate is a constant . Using the Girsanov theorem we can find
the risk-neutral measure Q that is equivalent to P such that the discounted price €S

is a martingale under Q, that is, for some diffusion parameter f
d(e"s)= fdw,
where VN\[ is a standard Wiener process under Q.

(a) (2.5 points) Derive the dynamics of § under Q (i.e., in terms of dt and d\K{ )

dQ(W,
and the Radon-Nikodym derivative &(W,) = d% ((V\;)) .
t

Let P= P(t, S) be the price at time t of a European put option that expires at time T
with T >t.

(b) (1 point) Derive the option price at time t as a conditional expectation under Q of

an appropriate terminal value P(T, S ) :

Now consider a self-financing portfolio 2 at any time t <T consisting of a long
position in 6, shares of the stock and a short position in &, options, that is,

$=6,5-6,P
dz=6,ds-6,,dP

(c) (1 point) Show thatif g = 3_29“ , then the portfolio X is risk-free.

Exam QFIQF - Spring 2019 -4- GO ON TO NEXT PAGE
QFI Quantitative Finance Exam
Morning Session



3 . Continued

(d)  (1point) Derive the Black-Scholes PDE for P(t,S) with t <T based on an

arbitrage argument.

(e) (0.5 points) State the Feynman-Kac Theorem for a one-dimensional diffusion
process.

€y} (1 point) Verify your result in part (b) by applying the Feynman-Kac Theorem.
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4. (4 points) Let {X, : t =0} be the process that follows the stochastic differential equation
(SDE):

dX, =aX,dt+b dW with X, =c

where a, b, and C are positive constants, and W is a standard Wiener process.

(a) (1.5 points) Solve the SDE for X,.

(b) (0.5 points) Determine the distribution of X, including its expected value and
variance.

(©) (2 points) Show that the random variable J: X,dt follows a normal distribution

. ) : b’
with expectation E(eaT ~1) and variance —3(e2aT — 4™ +2aT + 3).
a

(Hint: You may assume thatI I (st)dW, dt = I I (st)dtdW,.)
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5. (8 points) You have been asked to consider the following two interest rate models for
valuing a Eurodollar future based on 3-month LIBOR:

Model 1: Black-Karasinski model for the short-term interest rate T, :
0_2
dr,=r, [ﬁt +7t— ytln(rt)jdt +o,r,dX,

where 6,,0,,and }, are functions of 1,6, >0,0, >0, and X, is a standard Brownian

motion.

Model 2: Hull-White model for the short-term interest rate [, :
dr, = (6, —y7,)dt+ odX,
where 7 and o are positive constants.

Under Model 2, the price of a zero-coupon bond with $1 principal at time t with maturity
date T is given by

Z(t,T)= A tT)-BtT)n
where A(t,T) is a function of t and T and
B(L,T)= 1-e7™
Y
(a)  (L5points) Show that din(r,)=(6,—xIn(r,))dt +o,dX, under Model 1.

(b) (1 point) Compare and contrast the following properties under Model 1 and Model 2.
(1) Arbitrage vs. non-arbitrage model
(i1) Distribution of T,
(1)  Possible values of T,

(iv)  Analytical Bond Price
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5. Continued

dz (t,T)

Z(t,T)

instantaneous forward rate under the Heath-Jarrow-Morton framework.

Let 0, (t,T) be the diffusion of and f (t,T) be the continuously compounded

(c) (0.5 points) Describe the restriction imposed on O, (t,T) .
(d) (0.5 points) Express the drift and the diffusion of df (t,T) in terms of o5 (t,T).
(e) (1 point) Show that O, (t,T) = —B(t,T) o for Model 2 using Ito’s lemma.

€3] (1 point) Derive an expression for df (t,T) under Model 2 in terms of B(t,T) .

Let f (t,’L’,T) and ™ (t,T,T) be the continuously compounded, forward rate and the

futures rate respectively, at time t for an investment between Tand T .
(2)  (0.5points) Explain intuitively why f (t,7,T) differs from f “(,7,T).

(h)  (2points) Compute f fut (O, T,T) —f (O, T,T) under Model 2.
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6. (6 points) Assume the Black-Scholes (B-S) framework.

The current B-S price of a T-year European call option with strike price K on a non-
dividend paying stock is:

C=N(d,)-Ke"™N(d,)

where:
N (+) = Cumulative normal distribution
S = the current price of the stock
I' = the continuously compounded risk-free interest rate
o = the volatility of the stock’s continuously compounded returns
2
In S +Hr+ 2T
4 - K 2
N
2
In S =2 T
4 - K 2
’ o T
(a) (2 points) Show that:
aC
2~ - N(d
aS ( 1 )
(b) (1 point) Identify whether each of the following statements is true or false.
Briefly justify your answer.
(1) The delta of a European call option that is out-of-the-money will converge
to 0 as the expiration date approaches.
(i1))  For an out-of-the-money option with the underlying having low volatility,
if the volatility increases, the delta of the option increases.
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6. Continued

Your company owns 100 European call options with a strike of $100 on a stock. You are
given:
e The stock pays no dividends.
e The continuously compounded risk-free interest rate is 0%.
e [Initially, the options are at-the-money with one year to expiration with the
price of $7.97 per option.
e One week later, the price of the stock is $104, the delta of the call option is
0.62, and the price of the call option is $10.20.
e Two weeks later, the price of the stock is $100, and the price of the call option
is $7.81.
e The implied volatility is 20% for both valuation and hedging.

You are asked to hedge your option portfolio using the underlying shares. Assume that
you can only buy or sell whole shares and all options or shares are liquidated at the end of
two weeks.

(c) (2.5 points) Calculate the profit or loss at the end of two weeks from delta

hedging (ignore any cash withdrawal or infusion that may be needed for
rebalancing) if:

(1) You rebalance your hedge only at the end of each week.
(11) You never rebalanced your hedge.

(d) (0.5 points) Explain why the hedge profits or losses are different between the two
hedging strategies in part (c).
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7. (9 points) You are a portfolio manager at a small financial institution. You have a long

position in a vanilla call option which is worth $10 today when the underlying stock price
is S=§100.

The change in the call option price C(St) when the underlying stock price changes by a

small amount dS from time t to time t+dt is:
C(S+dS,t+dt)-C(S,t)=0dt+ Adsjtél“ds2

where

2
@za—C,A:a—C,andF:a ¢
ot 0S 0S’

And the change in the value of the call over a calendar day (assuming 365 days in a year)
is:

e $5.99, when the stock price moves up by 10%, and
e -$4.01, when the stock price moves down by 10%

Assume the option’s theta ® is -3.65 and the risk-free rate of return is 0%.
(a) (2 points) Determine the option’s delta and gamma using the Taylor series
expansion.

Assume S follows a binomial model with x# =0 and the change in the value of the stock,
ds, over dt is:

e +0SJdt, when the stock price moves up, and
e —0SVJdt, when the stock price moves down.

where o is the realized volatility.

You are delta hedging using the implied volatility X .

(b) (1.5 points) Show that the payoff of a delta-hedged portfolio is ©dt + %1‘ds2

when the stock price moves in either direction.
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7. Continued

(c) (1 point) Calculate the profit or loss after time dt and explain when you would
have a profit.

(d) (1 point) Describe one advantage and one disadvantage of delta hedging using
the actual volatility.

Your colleague made the following comments on your firm’s delta hedging strategy:

e Hedging discretely rather than continuously will introduce uncertainty in the
hedging outcome and bias the final gain/loss.

e The firm can reduce its hedging error significantly by increasing the
frequency of the hedge rebalancing if it uses the implied volatility to rebalance
the position.

e The firm can cut its hedging error by half by doubling its rebalancing
frequency.

e The more often the firm hedges, the smaller the hedging error and the greater
the expected hedging profit, even if the firm has to incur transaction cost.

(e) (1.5 points) Critique each of your colleague’s comments above.

Later, you decided to sell the call with the following terms.

Time to Maturity (in year) 1
Strike 110
Spot 100
Implied Volatility 20%
Dividend Rate 0%
Risk-free rate (continuously compounded) 2.5%
Bid-off spread (% of stock price) 0.2%

Assuming continuous hedging, you expect the realized volatility for this stock to be 23%
over the next year.

63} (2 points) Estimate the hedging error if the option is delta-hedged with weekly
frequency using 20% volatility.
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(6 points) You are pricing an exotic option on the S&P 500, which expires in 6 months
and has a payoff depending on the value of S&P 500 at expiration.

Assume that:

e The continuously compounded risk-free rate is 2.60%
e The S&P 500 dividend rate is 2.29%

The following table summarizes current Black-Scholes prices (as % of spot) and
sensitivities of various financial derivatives with the same maturity but different
volatilities:

Derivative Strike Volatility  Price Delta Vega Vanna Volga

Put 93.57% 15.78% 1.77%  -25.00% 0.22% -0.0111%  0.0052%
Straddle 100.39% 11.92% 6.65%  0.0000% 0.56%  0.0046% 0.0000%
Call 105.08% 9.70% 0.99%  25.00%  0.22%  0.0239% 0.0113%

(a) (1 point) Construct a 25-delta risk reversal strategy and a butterfly strategy with
the instruments above.

(b) (1 point) List main features that make risk reversal and butterfly able to hedge
volatility skew and convexity.

(©) (0.5 points) Describe the Vanna-Volga approach.

Assuming a flat volatility surface at 11.92%, you reprice the above options as well as an
exotic option as follows:

Derivative Strike  Flat Vol (g5¢) Price Vanna Volga
Put 93.57% 11.92% 0.96% -0.0176% 1.0594%
Straddle 100.39% 11.92% 6.65% 0.0046% 0.0000%
Call 105.08% 11.92% 1.51% 0.0176% 0.6567%
Exotic 11.92% 1.50% -0.0148% -0.0048%

You are using the Vanna-Volga approach to make an adjustment to the exotic option
price of 1.50% above.

(d) (0.5 points) Explain your reasons for making the adjustment.

(e) (3 points) Calculate the adjustment using the volatility surface given in the first
table.
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9. (6 points) Let X be a Nx4 matrix representing the normalized observations of changes
of forward rates for various maturities, where N is the number of observations.

Let V= X’X /N be the correlation matrix of the changes of forward rates, where X’ is
the transpose of X, and W be the matrix of normalized eigenvectors of V . You are

given:
I 05 02 03 a 05 05 -05
05 1 03 02 b 05 ¢ 05
V= and W=
02 03 1 05 05 -05 d -05
03 02 05 1 05 =05 05 05

P = XW is the matrix of principal components with the following information.

e A,4,4,4, are the eigenvalues corresponding to the principal components
PC1, PC2, PC3 and PC4 respectively using correlation matrix.

o A>A>A4>4>0
3 2
" ATSATS

We define:

e An eigenvector is pure shift if all elements are the same and positive; shift if
all its components are positive, strictly increasing and then strictly decreasing

e An eigenvector is slope if its elements are strictly increasing (strictly
decreasing) presenting a unique change of sign; weak slope if its elements
present a unique change of sign;

e An eigenvector is curvature if its elements are strictly decreasing (increasing)
and then strictly increasing (decreasing) presenting only two changes of sign;
weak curvature if its elements present only two changes of sign

(a) (0.5 points) Explain what normalization is and why forward rates need to be
normalized before the analysis.
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9. Continued
(b) (1 point) Show that

(1)  All columns of P are uncorrelated.
(i1))  The variance of the m-th principal component is ﬂm

(Hint: Consider P'P where P' is the transpose of P .)

(©) (1 point) Formulate the maximization problem that is solved by the first

eigenvector W.

(d) (1.5 points) Calculate the remaining two eigenvalues A4, and A4, of V , and the
entries a, b, ¢, d of W.

(e) (1 point) Calculate the proportion of the total variation in the forward rates
explained by each of the first four principal components.

) (1 point) Interpret the meaning for each of the first three eigenvectors.
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10.

(5 points) A Fund Manager holds a 10-year bond with $10 million face value paying a

6% semi-annual coupon. The duration of the bond is 7.8. The bond has no default risk.

You are given the following data.

Bond Data per $100 of Face Value
Period | Time | Cash | Discount | Discounted | Weight w Level of Slope of
. T Flow Factor Cash Flow Yield Curve: Yield Curve:
i i
CF Z(0,T) | CF*Z(0,Ti) ,Bi,l 12
1 0.5 3 0.9615 2.88 | 0.0263 1.1511 -0.1582
2 1.0 3 0.9401 2.82 | 0.0257 1.0987 -0.2480
3 1.5 3 0.9191 2.76 | 0.0251 1.0181 -0.2450
4 2.0 3 0.8937 2.70 | 0.0246 0.9791 -0.2965
20 10.0 103 0.6270 64.58 | 0.5888 0.8517 0.6635
Total 109.68 | 1.0000
(a) (0.5 points) Calculate the price of a 2-year floating rate bond with coupons paid

semi-annually and with a 35 basis points spread, assuming that its par value is $100.

Assume that the monthly changes in the interest rates dr have a normal distribution with
amean U=6.5*10"° and standard deviation o =0.50%.

(b)

(c)
(d)

(0.5 points) Calculate the 95%, 1-month VaR of the 10-year bond using the
duration approximation.

(1 point) Explain a pitfall in calculating VaR using the above approach.

(1 point) Explain pitfalls in using the VaR as a risk measure and how to address

them.

The term structure of interest rates is usually changing over time. The Factor Duration
methodology can be used to compute the sensitivity of a bond portfolio to changes in the
level and slope of the yield curve.
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10. Continued
You are given the following factor durations for the 10-year coupon bond:

D, =Y (W*T*4,)=670, and D, = Y (W *T, * 4, ) = 4.42.

(e) (2 points) Calculate the face values of a 2-year zero-coupon bond and a 10-year
zero-coupon bond you should buy or short-sell to achieve factor neutrality and
immunize the 10-year coupon bond from interest rate changes in the level and
slope of the yield curve.

**END OF EXAMINATION**
Morning Session

Exam QFIQF - Spring 2019 -19 - STOP
QFI Quantitative Finance Exam
Morning Session



USE THIS PAGE FOR YOUR SCRATCH WORK




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


