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Abstract—Sequential state estimation of linear dynamical 
systems with time correlation uncertainty in the measurement 
and process noise is considered. The presence of random noise 
introduces a state estimate error that is defined in terms of a 
probability distribution. For high integrity navigation 
applications, the probability of the estimate error vector 
residing outside a specified boundary must be explicitly 
quantified. This probability, or integrity risk, can only be 
computed accurately when the measurement and process noise 
distributions are precisely known. Unfortunately, precise 
knowledge of the input noise distributions is rarely available; 
the use of inexact models can lead to optimistic integrity risks 
and potentially life-threatening situations can ensue. This 
paper focuses on developing a methodology to compute upper 
bounds on integrity risk subject to a bounded uncertainty 
structure on the input noise autocorrelation functions. 

Keywords- integrity risk;  bounded autocorrelation ;  Kalman 
Filter 

I. INTRODUCTION 

For applications where the unknown state evolves 
according to a dynamic model, measurements are typically 
processed (or filtered) over time. In aviation applications, 
GPS and inertial measurement errors are time-correlated, 
which must be properly accounted for in the estimation 
algorithm. State augmentation is the most commonly used 
approach where filter states are added based on our 
knowledge of the sensor error autocorrelation function. Since 
the true mathematical nature of these functions is rarely 
available, approximate, reduced order models are often 
employed. For high integrity aviation applications like the 
Navy’s Unmanned Combat Air System (N-UCAS) or 
Autonomous Airborne Refueling (AAR), it is absolutely 
essential to determine how these approximate models affect 
the computed integrity risk. 

In the GPS community, an abundance of research has 
addressed the issue of uncertainty in characterizing the 
measurement noise. For example, [1] and [2] show how to 
compute a conservative integrity risk using the concept of 
cumulative distribution function (CDF) overbounding. These 
results apply for independent measurement noise; a 
reasonable assumption for snapshot positioning algorithms. 
However, this assumption is not appropriate for applications 
involving measurement filtering due to the presence of time-
correlated errors such as multipath. 

When the measurement noise also contains an uncertain 
correlation structure, the problem of ensuring integrity 
becomes especially difficult. In [3] and [4], the concept of 
spherical symmetry is used as the framework for treating 
correlated measurement errors. The symmetric overbounding 
theorem, stated in [3] and independently verified in [4] 
provides the necessary theoretical foundation for ensuring 
integrity in the presence of correlated measurement noise. 

Others have taken a more practical approach by 
considering specialized cases of time correlation uncertainty. 
For example, [5] considers state estimation using a Kalman 
filter where the measurement noise is governed by a 1st order 
Gauss-Markov process. The variance of the process is 
known, but the time constant is only known to lie within a 
given interval. Because the Kalman filter is a recursive 
estimator, it is difficult to account for the impact of previous 
measurement noise samples on the current state estimate 
error. In order to account for this in the integrity risk 
computation, the authors in [5] propose a solution in terms of 
a bank of Kalman filters. The same estimation problem with 
Markov noise was considered in [6] using batch weighted 
least squares estimation. The main conclusion of their work 
is that integrity risk can be maximized by solving a 
polynomial root finding problem. 

In this work, we use ideas set forth in [3] to provide a 
new derivation of the Kalman filter estimate error which 
allows the results provided in [6] to be applied to recursive 
estimators.  We consider the more general problem where the 
measurement and process noise autocorrelation functions are 
only known to lie between two known mathematical 
functions. Given this uncertainty structure, an upper bound 
on the integrity risk is computed by appropriately selecting 
the maximum or minimum bounding value for the 
autocorrelation functions. The algorithms and methods 
developed in this paper are applied to a one-dimensional, 
integrated GPS/INS problem. 
 

II. FUNDAMENTAL CONCEPTS 

Fault-free integrity risk is defined in this paper as the 
probability of a scalar linear combination of the estimate 
error vector residing outside a specified interval. 
 

 ( )],[,0 ωωωεω aaPI −∉=  (1) 



 
where I0,ω is the fault-free integrity risk and εω is defined as 

 ωωεω −= ˆ (2) 
 
where ω̂ is an estimate of ω. 

In aviation, ω usually indicates a component of the relative 
position vector and aω is the corresponding alert limit. 
Assuming that εω is a zero-mean Gaussian random variable, 
I0,ω can readily be expressed in the form 
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where erfc ( • ) is the complementary error function and 2

ωσ is 

the variance of ε ω. Since the error function is a 
monotonically decreasing function, an upper bound on I0,ω is 
equivalent to an upper bound on 2

ωσ .  This equivalence will 
be used repeatedly throughout the paper. 

To illustrate how 2
ωσ is obtained, consider the weighted least 

squares (WLS) estimator for the linear measurement model 
 

 νθ νθ JH +=z (4) 
 
where z is the measurement vector, Hθ is the observation 
matrix, θ is the state vector, Jν is the measurement noise 
mapping matrix and ν is a zero-mean Gaussian random noise 
vector with covariance matrix Pν . 

Equation (4) is a batch measurement model, which means 
that ν corresponds to a time series of the measurement error.  
Therefore, in general Pν will be a fully populated matrix with 
diagonal elements that capture the noise variance and off-
diagonal elements that capture the time correlation present in 
the measurement noise. Because the precise nature of the 
time correlation is unknown, an approximate matrix νP̂ is 
used in the WLS estimator. Given these facts, the estimate 
error vector is  
 

 νθθε νθ JŜˆ =−=
 

(5) 
 
where Ŝ is the weighted left pseudo-inverse of Hθ with 
weighting matrix TJPJW ν

ˆ= . 

With εω defined as θωωε εα T= , where αω is a known vector, 
we can conclude from (5) that 

 να νωωε JŜT=
 

(6) 
 

Evaluating the expected value of 2
ωε  produces the estimate 

error variance, 2
ωσ . It was shown in [6] that 2

ωσ can be 

expressed directly in terms of the elements of Pν. 
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where the symbol  is used to indicate the entry-wise 
product of two matrices [9]. 

The elements of Pν are values of the measurement noise 
autocorrelation function. In this work, these values are 
constrained to lie between two known mathematical 
functions, as shown in Fig. 1. 

 
Figure 1.  Exponential autocorrelation bounding functions 

It was assumed in [6] that the measurement noise is 
governed by a 1st order Gauss-Markov process. Under this 
assumption, 2

ωσ was maximized subject to the uncertainty 
structure shown in Fig. 1 via polynomial root finding. Of 
course, it is very difficult to very that the measurement noise 
is exactly 1st order Gauss-Markov. A more natural state of 
knowledge is that the autocorrelation function is only known 
to lie between the two bounding functions, without any 
specific knowledge of its mathematical form. In this case, it 
is possible to upper bound 2

ωσ directly by appropriately 
choosing the values of the upper and lower bounding 
functions. To see this, consider the following form for Pν. 
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where rk is the value of the autocorrelation function at a time 
shift of k. 

Making the definition νωων JSSJD ˆˆ TTT αα= and using the 
definition of the entry-wise product, (7) can be written as 
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where ci is the sum of the elements along the i 

th diagonal of 
the matrix, D. 

Now, in order to determine an upper bound on 2
ωσ , we only 

need to consider the sign of the ci’s.  That is, if ci is a positive 
number, then we assign the value of the upper bounding 
function to ri.  If ci is a negative number, then we assign the 
value of the lower bounding function to ri. 

Notice that when using batch WLS estimation it is 
straightforward to describe how the entire original 
measurement noise sequence affects the estimate error, as 
shown in (6). However, batch estimation techniques are 
inefficient for dynamical systems with large data records. 
The Kalman filter is a recursive optimal estimator that 
performs well in these situations, but requires specific 
mathematical models to describe the time correlation in the 
measurement and process noise. As a result, the modeling 
uncertainty is transferred to the matrices describing the state 
dynamic model. At first glance it appears that an equation 
similar to (6) cannot be obtained for the Kalman filter, given 
its recursive nature and the need for state augmentation. In 
the next section, we will see how this is possible by deriving 
an alternative expression for the Kalman state estimate error 
vector.  

 

III. FUNDAMENTALS OF KALMAN FILTERING 
At any instant k, the measurement model shown in (4) can be 
written as 
 

 kkkkk νθ ,, νθ JH +=z
 (10) 

 
In general, θk evolves in time according to the dynamic 
model 
 

 kkkkk w,,1 θθ GF +=+ θθ
 (11) 

 
where Fθ , k is the state transition matrix, Gθ,k is the process 
noise mapping matrix and wk is the process noise vector. 

The discrete-time Kalman filter is the maximum 
likelihood estimator for the linear models shown in (10) and 
(11) provided that νk and wk are mutually uncorrelated, zero-
mean Gaussian white noise (GWN) processes [7], [8].  In 
this paper, we will assume that wk and νk are always 
uncorrelated. However, individually, they may possess some 
degree of time correlation and hence need not be white noise 
processes.  In this case, the method of state augmentation can 
be used to account for time correlation as long as wk and νk 
can be written in the form 
 

 kkkkk ,θqw BA += ξ (12) 

 kkkkk rDC += ην  (13) 

where Ak, Bk, Ck and Dk are known matrices, qθ,k and rk are 
zero-mean GWN processes and ξk and ηk are Gaussian 
random processes governed by the following linear equations 
 

 kkkkk ,,,1 ξξξ qGF +=+ ξξ (14) 

 kkkkk ,,,1 ηηη qGF +=+ ηη  (15) 

 
where Fξ,k, Gξ,k, Fη,k and Gη,k are known matrices and qξ,k and 
qη,k are zero-mean GWN processes. 
 
Inserting (12) and (13) into (10) and (11) yields 
 

 )(,, kkkkkkkk rz DCJH ++= ηθ νθ (16) 

 )( ,,,1 kkkkkkkk θθθ qBAGF ++=+ ξθθ  (17) 

 
Equations (14) through (17) can be written in the augmented 
form 
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which can also be expressed more compactly as 
 

 kkkkk rxz JH +=
 (20) 

 kkkkk qxx GF +=+1  (21) 

 
The fact that qθ,k, qξ,k and qη,k are white noise processes does 
not necessarily imply that qk is a white noise process.  
Despite this difficulty, it will be assumed that the noise 
decomposition given in (12) through (15) is performed such 
that qk and rk are mutually uncorrelated, zero-mean GWN 
processes.  Therefore, (20) and (21) describe an estimation 
problem amenable to a Kalman filtering solution. 
 
 



 
 

TABLE I.  DISCRETE-TIME KALMAN FILTER 

Measurement Update Time Update 

( )T
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T
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The initial state x0 is assumed to be a Gaussian random 
vector with known mean and covariance matrix that are 
used to initialize the filter. 
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Notice that there are two estimates of the state vector 
available at time k, namely −

kx̂  and kx̂ , each with an error 

covariance matrix of −
kP  and Pk, respectively.  It is 

important to note that the error covariance matrix completely 
specifies the probability distribution of the state estimate 
error vector.  This is due to the fact that the Kalman filter is a 
linear unbiased estimator and all noise processes are zero-
mean GWN processes.  However, −

kP  and Pk as computed in 
table I are only meaningful if Fk, Gk, Hk, Jk, Qk and Rk are 
precisely known.  There is always some uncertainty in 
specifying these matrices and we will now discuss how to 
quantify the impact of this uncertainty on the estimate error 
for the Kalman filter. 
 

IV. KALMAN FILTERING WITH UNCERTAINTY 
In (18), the state vector was shown to be 
 

 TT
k

T
k

T
kk ][ ηξθ=x

 (24) 
 

Recall that ξk and ηk were added to model the colored 
nature of the process and measurement noise.  Aside from 
this purpose, there are nuisance states which implies that 
integrity risk will be computed for linear combinations of θk.  
Remember that our primary goal is to obtain an equation for 
the Kalman filter that resembles (6).  That is, an equation that 
describes how the original measurement and process noise 
sequences νk and wk affect that portion of the estimate error 
vector corresponding to θk.  From table I, the state estimate 
after a measurement update is given by 
 

 )ˆ(ˆˆ −− −+= kkkkkk xzxx HK
 (25) 

 

Substituting the measurement model from (10) for zk and the 
observation matrix from (18) for Hk and simplifying the 
result yields 
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Now subtract the vector TTTT

k ][ 00θ from both sides 
of (26). 
 

⎪
⎪
⎭

⎪⎪
⎬

⎫

⎪
⎪
⎩

⎪⎪
⎨

⎧

−

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

−

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ −

−

−

−

−

−

−

kk

k

k

kk

kk

k

k

kk

k

k

kk

ν

η

ξ

θθ

η

ξ

θθ

η

ξ

θθ

,

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

νJHK
 (27) 

 
Making the definitions 
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,θ  

(28) 
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allows (27) to be written as 
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A similar procedure can be followed to determine how wk 
affects the estimate error vector.  From table I, the state 
estimate after a time update is given by 
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Subtracting the vector TTTT

k ][ 1 00+θ  from both sides 
of (31) yields 
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From (19), we know that 
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Substituting (33) into the right hand side of (32) results in 
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Making the following definitions 
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allows (30) and (34) to be written more succinctly as 
 

 kkkkk νεε DC ~~~~ += −

 (40) 

 kkkkk w111
~~~~

++
−
+ += BA εε  (41) 

 
Equations (40) and (41) accomplish our initial objective: 

to find a set of equations that describe how the original 
measurement and process noise sequences affect that portion 
of the state estimate error vector critical to integrity. As 
pointed out in [3], the general solution to (40) and (41) can 
be expressed in terms of an initial condition response and an 
impulse response. In the next section, we will present the 
solution in terms of an algorithm that can easily be 
implemented. 

 

V. SOLUTION TO LINEAR DIFFERENCE EQUATIONS 
In general, measurements will be available from multiple 
sensors and the dynamic system will be subjected to multiple 
disturbances, leading to the following definitions for νk and 
wk. 
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With these definitions, the solution to (40) and (41) before 
and after a measurement update can be written as 
 

 ∑∑
=

−
+

=

−
+

−−
+

−
+ ++=

m

i
iki

p

i
ikikk

1
1,

1
1,011

~~ νεε ΛΓΦ w
 (44) 

 ∑∑
==

− ++=
m

i
ii

p

i
iikk

11
0

~~ νεε ΛΓΦ w
 (45) 

 
Where wbari is a time series of the process noise from sensor 
I and vbari is a time series of the measurement noise from 
sensor i. Each of the matrices is updated as follows 

TABLE II.  DISCRETE-TIME KALMAN FILTER 

Measurement Update Time Update 
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VI. NUMERICAL SIMULATION 
In order to illustrate the methods described above, consider 
the problem shown in Fig. 2. The position and velocity of the 
vehicle along the x-axis are estimated using an accelerometer 
attached to the vehicle and a ranging beacon located at the 
origin. Assuming that the coordinate system is horizontal and 
constitutes an inertial reference frame, the measurement and 
state dynamic models are given by 
 

 ux = (46) 
 

 wfu += (47) 
 

 kkk xz ν+=
 (48) 

 
where x is the position of the vehicle along the x-axis, u is the 
velocity of the vehicle along the x-axis, f is the true specific 
force in the x-direction, w is a random disturbance input and 
zk is the ranging measurement at time k with an error of νk. 
 

 
Figure 2.  1−D position and velocity estimation 

The measurement and process noise are decomposed as 
 

 uqw += ξ (49) 

Ranging 
Beacon u(t) 

x(t) 
x 

y 



 
 kkk r+= ην

 (50) 
 
where qu and rk are mutually uncorrelated, GWN processes 
and ξ and ηk are modeled as 
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ξ
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η
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where qξ and qη are mutually uncorrelated, GWN processes 
that are also uncorrelated with rk. 

When taken together, (46) through (52) define the following 
estimation problem 
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where βξ = 1/τξ  and  βη = 1/τη. 

Before we can apply the bounding methods developed 
earlier, we must convert the continuous-discrete system 
shown in (53) and (54) entirely to discrete form.  In this 
work, the Van Loan algorithm discussed in [8] is used to 
complete the conversion. 
 

 kkk rz += xH
 (55) 

 
 kkkk f qxx ++=+ LF1  (56) 

 
During the development of the equations shown in table II, 
we began with the discrete-time measurement and process 
models shown in (10) and (11). From there, state 
augmentation was used to model time correlation in the input 
noise distributions, culminating in (20) and (21). In the 
context of this example, (55) and (56) correspond to the 
models shown in (20) and (21) and (48) corresponds to (10). 
What is missing then is an equation corresponding to (11). 
To obtain this equation, we must integrate (46) and (47). 
 
Integrating (47) over one accelerometer sampling interval 
results in 
 

 τττ dwfuu
k

k

t

t
kk ∫

+

++=+

1

])()([1  (57) 

 
The measurement output from the accelerometer is precisely 
the integral on the right hand side of (57).  Therefore 
 

 kkkk wuu ++=+ υΔ1 (58) 
where Δυ k is the accelerometer “delta v” measurement with 
an associated error of wk. 
 
Assuming that the acceleration of the vehicle is constant over 
one accelerometer sampling interval, we know from 
elementary physics that the position of the vehicle can be 
updated according to the equation 
 

 2
1 2

1
akakkk tftuxx ΔΔ ++=+  

(59) 

 
where Δta is the accelerometer sampling interval. 
 
Noting that kkak wtf += υΔΔ , (59) can be expressed as 
 

 kakaakkk wtttuxx ΔΔΔΔ
2
1

2
1

1 +++=+ υ
 

(60) 

 
Equations (58) and (60) constitute the discrete-time dynamic 
model corresponding to (11). 
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The simulation parameters are as follows 

TABLE III.  NOMINAL FILTER PARAMETERS 

Parameter Value Used in Simulation 

Range measurement sampling interval Δtb = 1.0 s 
Accelerometer sampling interval Δta = 0.5 s 

Accelerometer white noise (√PSD)  10 μ g/sqrt(Hz) 
Accelerometer bias ( 1σ ) 50 μ g 

Accelerometer bias time constant τ a = 75 s 
Range measurement white noise ( 1σ ) 0.3 m 

Range measurement bias ( 1σ ) 0.4 m 

Range measurement bias time constant τ b = 60 s 
 
The bounding curves are exponential functions with the 
following variances and time constants. 

TABLE IV.  DEFINITION OF BOUNDING FUNCTIONS 

Parameter Value Used in Simulation 
Ranging measurement lower 

bound r0,l = 0.1 m2 , τm,l = 40 sec 

Ranging measurement upper r0,u = 0.3 m2 , τm,u = 80 sec 



Parameter Value Used in Simulation 
bound 

Accelerometer lower bound r0,l = (20 μ g)2 , τa,l = 50 sec 
Accelerometer upper bound r0,u = (30 μ g)2 , τa,u = 100 sec 

 
Using the simulation parameters shown in tables III and IV, 
we get the following results 
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Bounding Results for One Dimensional Position Estimation

 

 

Bounding Standard Deviation
Filter Standard Deviation

1−D position and velocity estimation 

It is clear from figure 3 that the bounding algorithm 
provides an upper bound on the true estimate error standard 
deviation.  This simulation provides numerical validation 
that the methods described in this work can be used to 
provide upper bounds on integrity risk.  In future work, 
these methods will be applied to more practical applications 
involving measurements from multiple satellites and from 
three-dimensional triads of inertial measurement sensors. 

CONCLUSION 
In this work, we provided a method to upper bound the 
integrity risk associated with recursive estimators.  Using 
the Kalman filter in particular, it was shown that the 
estimate error difference equation can be solved using the 
impulse response.  Formulating the solution in this fashion 
allows existing methods developed for batch estimators to 
applied here.  Using a one-dimensional position and velocity 
estimation problem as an example, it was shown that the 
variance output from the bounding algorithm does indeed 
upper bound the true estimate error variance.  These 
algorithms provide an efficient approach to ensuring 
integrity in the presence of structured time correlation 
modeling uncertainty. 
 

ACKNOWLEDGEMENTS 
We would like to gratefully acknowledge our research 
sponsors at Navair and L3 Communications.  Without their 
continued support, this research would not have been 
possible. 

 

REFERENCES 
[1] B. DeCleene, Defining Pseudorange Integrity-Overbounding, 

Proceedings of the  Institute of       Navigation’s ION-GPS 2000, pp. 
1916 – 1924. 

 
[2]   J. Rife, S. Pullen, B. Pervan, and P. Enge, Paired Overbounding and 

Application to GPS Augmentation, IEEE Position, Location and 
Navigation Symposium,        pp. 439-446, 2004. 

 
[3]    J. Rife and D. Gebre-Egziabher, Symmetric Overbounding of    
        Correlated Errors, NAVIGATION, 2007, Vol. 54, No. 2, pp. 109- 
        124. 
 
[4]  G.W. Pulford, A Proof of the Spherically Symmetric Overbounding 

Theorem for Linear Systems, NAVIGATION, 2008, Vol. 55, No. 4, 
pp. 283-292. 

 
[5]  S. Khanafseh, S. Langel and B. Pervan, Overbounding Position 

Errors in the Presence of Carrier Phase Multipath Error Model 
Uncertainty, IEEE/ION Position, Location and Navigation 
Symposium, 2010, pp. 575-584. 

 
[6]   S.Langel, S.Khanafseh and B. Pervan, Bounding Integrity Risk in the 

Presence of Parametric Time Correlation Uncertainty, ITM 2012. 
 

[7]  Gelb, Arthur.  Applied Optimal Estimation. The Analytic Sciences 
Corporation, 1974. 

 
[8]  Hwang, Patrick Y. and Robert Grover Brown. Introduction to 

RandomSignals and Applied Kalman Filtering. John Wiley and Sons, 
Inc. 1997. 

 
[9]    Schneider, Hans.  Matrices and Linear Algebra New York: Holt,    
         Rinehart and Winston, Inc., 1968. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 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
      /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
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


