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A USER'S GUIDE TO BISAM: The Bivariate

Data Modeling Program

I. Introduction

The BISAM (Blvariate SAMple) program is a companion program to the

ONESAM (Parzen and Anderson, 1980) and TWOSAM (Prihoda, 1981) programs

developed for nonparametric data modeling. The main purpose of BISAM is

to perform bivariate data analysis using Fourier expansions and quantile

techniques. The motivation and theory behind the data modeling approach

incorporated by BISAM is detailed in Woodfield (1982), with foundations

provided by Parzen (1979), Tartar and Kronmal (1970, 1976), and Kimeldorf

and Sampson (1975).

BISAM is a FORTRAN program composed of a main program and 37 subprograms.

Several of the subprograms come from ONESAM and the TIMESBOARD Time Series

Subroutine Library (Newton, 1979). The main feature of BISAM is the ability

to provide estimates of the bivariate density-quantile function of a set

of bivariate data. A univariate analysis is also provided similar to that

of ONESAM but with considerably less output. The univariate analysis is

not intended to replace a ONESAM analysis if such a detailed analysis is

required. The bivariate analysis includes display of various nonparametric

measures of association along with some entropy measures that provide

diagnostics for model selection and testing for independence. Graphical

display of the estimated bivarlate dependence density and density-quantile

is the responsibility of the user, but a two step procedure utilizing the

GCONTOUR and G3D procedures of SAS/GRAPH will be suggested in a later

section. Different irstallations will have different software to provide

r .,- ---- -.. . .'; ''' . - -.. . .- . ..... .. .. .% ... ... ..- -. -. -..-.. '.. . . . .- ,- ... ... -..- -.. ... .. ... % -.-. ' -.. ."
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three dimensional plots, hence the plotting option has been excluded from

BISAM. One of the advantages of the modeling approach adupted by the BISAM

program is the ability to obtain quickly and efficiently a set of function

values for a dense grid of bivariate points promoting the examination of

three dimensional representation of functions of interest.

This document will explain the algorithms employed in generating output

and the steps necessary to perform an analysis of a set of bivariate data.

The options available and the user input required to execute the BISAM

program will also be described in detail. The user should be thoroughly

acquainted with the input options before attempting to execute the BISAM

program. Incorrectly specified option values may cause errors.

Furthermore, BISAM is a very long and complex program that will be fairly

expensive to use, and hence improper runs should be avoided.

2. Univariate Analyses

The analysis of each of the paired variables separately is essential

to fully understand the nature of the bivariate data set. In particular,

the estimation of univariate density-quantile functions should be performed

in an optimal manner to insure that the estimated bivariate density-quantile

function is appropriate. A univariate analysis will provide diagnostics to

help one understand the nature of the univariate density-quantile function

and thus guide one in the formulation of the bivariate density-quantile.

BISAM provides output for each variable that is a subset of what may be

provided by ONESAM. The univariate analysis is done in two stages, however.

In the first stage, descriptive statistics, an Informative Quantile plot,

and a plot of D(u) are provided in a goodness-of-fit exploration analysis

to guide one in determining the underlying marginal distributions.
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In the second stage, a univariate density-quantile function is estimated

by the autoregressive method for the null case specified and is then used to

form the bivariate density-quantile function as described in section 4. If

D(U) in stage one does not approximate a uniform distribution function for

the null case specified, then one should specify another null value, or the

bivariate density-quantile function estimated will be unreliable.

For a complete description of some of the above concepts, see Parzen (1979).

3. Bivariate Analysis

A bivarlate analysis of a set of data includes computation of various

nonparametric correlation coefficients, model selection diagnostics, and

estimation of the bivariate dependence density and density quantile

functions for a dense grid of points. Scatter plots are produced for

the original data and the rank transformed data. Obtaining "publication

quality" plots depends on the plotting hardware and software available on

the system used.

Five correlation coefficients are produced along with various entropy

measures of association. We will assume that the input data set is

denoted by (X1, Yl),...,(X n, Y ). Pearson's product moment correlation

coefficient is defined by

S(Xi - i)(Y 1 -) (Xi-) n ii=I 1=1 i--I

and is labeled "PEARSON" in the BISAM output. Spearman's rank correlation

coefficient is given by

=1 n 2 2
Pn -6 1 (Q- Ri)/ [n(n2 "ll,

d.
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where Q= rank (X1 ) and R - rank (Y1) and is labeled "SPEARIAN" in the

BISAM output. Three correlation coefficients related to the concepts of

concordance and discordance are also computed, two of which perform

corrections for tied observations. Kendall's Tau is defined by

TA = (Nc - ND)/[n(n-l)/2]

where NC is the number of concordant pairs and ND is the number of

discordant pairs, and is labeled "KENDALL A" in the output. Kendall's

TAU correcting for ties is given by

TB = (NC - ND)/ V(NC + ND + Tx)(NC + NO + Ty),

where Tx is the number of tied observations in the X variable but not in

the Y variable, and T is the number of tied observations in the Y

variable but not in the X variable. This measure is labeled "KENDALL B"

in the output. Somer's d is defined by

d = (HC - ND) / (NC + No + Ty)

and is seen to be similar to Kendall's Tau-B. This measure of association

is labeled "SOMER'S 0" in the output.

The ranking procedure employed assigns average ranks for tied observations.

Other methods for assigning ranks to tied observations are often employed but

are not attempted by BISAM. The presence of a large percentage of tied

. . , " €.. . . . .. . .. . . . . ,.. . ,•. . . ... *.., .. , - . . . . - - . . .. - -. ..



observations will weaken the results obtained since underlying continuous

distributions are assumed. One should avoid such situations if possible.

Two methods of bivariate density estimation are performed by BISAM,

the nearest neighbor technique and the orthogonal expansion technique of

Woodfield (1982). However, estimates obtained from the nearest neighbor

technique are not displayed, but instead are used as input values for the

ortnogonal expansion technique. Since the density estimation methods

employed are fundamental to the bivariate analysis performed, the next

section will discuss these techniques with considerable attention paid to

the theory and implementation of such methods. Since the entropy measures

of association and model selection diagnostics are so closely related to

the density estimation technique employed, the discussion of these quantities

will also be withheld until the next section.

4. Nonparametric Density Estimation

Nonparametric density estimation is performed three different ways by

BISAM for different purposes. The k-nearest neighbor technique is employed

first for k=6 to provide an estimate of the dependence density as input to

an orthogonal expansion density estimation technique and to produce a raw

estimate of the entropy associated with the joint probability density

function (p.d.f.) and the marginal p.d.f.'s. The orthogonal expansion

method of Woodfield (1982) is then employed to obtain smoothed estimates of

the dependence density for various degrees of smoothing. Finally, autoregressive

estimates of the marginal p.d.f.'s are obtained and used with the estimated

dependence density to produce an estimate of the bivariate density-quantile

function. We now elaborate on the details of these procedures.

i
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Let (X1, Y),...,9(Xn , Yn) be a bivariate random sample form the random

vector (X,Y) with joint cumulative d.f. FX,Y , marginals FX, Fy, joint

p.d.f. fxY. marginal p.d.f.'s fx' fY9 and quantile functions QX, Qy. Define

the dependence distribution function D(uI, u2) by

D(u1, u2) = FXy(Qx(u), Qy(U2 )), Ou 1 u2 <

and the dependence density function d(ulu 2) by

d2 D(U ,u2) fx,y(Qx(u1)Qy(u2))

U UU2  1fxQx(ul)fYQy(u2)"

Define the information between two densities f and g by

I(f;g) = og fg I f(x) dx

and the entropy of a density f by

H(f) = f -{log f(x)) f(x) dx.

The information inequality states that for two densities f and g,

I(f;g) > 0.

Furthermore, I(f;g) = 0 1ff fug a.e.

It is easy to see that

.*• ~ . . , S .* . . . . . . . - , -
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(fxY; fxfY ) = -H(d)

which Justifies naming d(u1 ,u2) the dependence density, since by virtue of

the information inequality d(u,,u2) is indirectly related to a measure of

dependence between X and Y. This fact is exploited in obtaining diagnostics

for model selection and tests of independence.

Let {1k (U) k=.M be a complete orthonormal system of functions in

L2(0,1). Then the system {0jk(ulu2)} defined by

Ojk(ulu2) = jlUl)Pk(U2) , O<.UU 2 .l, all j,k,

is a complete orthonormal system in the space of bivariate square integrable

functions on the unit square. If log d(ul,u 2) is square integrable, then

log d(uUU) = [ ejkPO(u1)0k(u2) - T(e)
J,kzM

in the sense of L2 norm where {e ik J,k=-m are the Fourier coefficients

defined by

j= f f 1 0j(ul)0k(u2) log d(ulu 2) du du2, j,k=--,

The term y(e) is included to insure that d(ulU 2) integrates to one. For

the truncated m-th order model given by
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m

log dm(Ulu 2) = i e kUI(Ul)Ok(u2) -'m(e)i,k=-m

it follows that log dm(U,9U 2 ) log d(ul,u 2 ) as ni, and hence one calls

dm(ulu 2) the m-th order approximation of d(ul,u 2). One thus seeks an

estimator of dm(UlU 2 ) based on a random sample of bivariate data.

Let

uli = Ri/(n+l), u21 = Qi/(n+l)

where Ri and Qi are the ranks of Xi and Yi as defined before. Thus

(u11, u21),...,(Uln,u2n) approximates a random sample distributed uniformly

on the unit square under an assumption of independence. Dependence of X

and Y suggests alternate uniform distributions that may Include a variety of

bivariate density shapes from distributions having uniform (0,1) marginals.

Next, form d(u,u 2) evaluated at these uniform sample points based on the

k-nearest neighbor techniques. BISA uses k=6. Form log d(u1 ,u2) and use

this as the dependent variable in a least squares regression routine with

independent variables Pj(ul)Ok(u2) , j,k=-m,...,m. Essentially, both

log d(ul,u 2) and gj(ul)Ok(u2) represent bivariate functions imbedded into

univariate representations for a multiple regression analysis. The design

matrix X is an n x m2 matrix consisting of the m2 orthogonal combinations

evaluated at the n uniform data points. The routine performed by BISAM

forms the (2m+l) 2 x (2m+l)2 correlation matrix* and then uses a SWEEP operator

*The (0,0) term is incorrnrated ir o the integration factor and is not included,
i.e., the no intercept M "' is mployed, hence, the correlation matrix is not
[(2- +I)2+1] x [(2n+l ) 2 +lJ

4.
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on this matrix to obtain least squares estimates of the Fourier coefficients.

The resulting estimate is given by

m109d(l, 2 )  j,k=_M IjljU)O~k(U2)

m
where {ej,k)Jk is the collection of least squares estimates of the

expansion parameters. The integration factor Yv (e) is then derived to

insure that d(u1 ,u2 ) numerically integrates to one. This is accomplished

for d(u,'u2 ) equally spaced in the ul and u2 directions within the unit

square.

Three models are obtained for m=l,2,3 which translates into 8 variable,

24 variable, and 48 variable regression models, i.e., the terms with

subscripts (i,k), i,k=-m,...,m for m-1,2,3 are included. These three models

produce three density estimates evaluated at the 40 x 40 grid of (u1 ,u 2 )

coordinates mentioned above. Using raw Riemann sums as numerical

integrals, one then obtains estimates of the entropy H(d) mentioned earlier.

A fourth estimate of the entropy of the dependence density is provided by the

nearest neighbor estimate using the formula

H(d) f I f log d(ul,u 2)d Dn(U1 ,U2)

I n R Q

Slog d(j- 2L
n j.l 'n+l

where Dn(Uluu 2 ) is the empirical c.d.f. of (u1i, u21 ), l1,...,n.

-.
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As a rule-of-thumb for model selection, H(d) is compared with H(d

H(d124), and H(d48). An information criterion modeled after Akaike's

Information Criterion (AIC) familiar to time series analysts is used to

select the "best" model. One forms

AIC (k) = H(dk) - H(d) - 2k/n

and then selects model k for the k value at which AIC(k) achieves its positive

minimum. An alternative approach chooses k for which IAIC(k)I is minimum.

Model selection criterion are still under investigation with promising results

having been achieved for the criterion employed by BISAM.

Graphical displays of dk suffer from the unruly behavior of dk near

the boundary of the unit square, and hence one may prefer to display

values of the bivariate density-quantile function given by

fQ(u I u2) = dk ( Ul'u 2 ) fQx(ul) fQv(u 2)

where and fQy are the autoregressive estimates of the univariate

density-quantile functions. Figure I contains a three dimensional plot

of the bivariate density-quantile function of order 8 for a set of

simulated bivariate normal random variables with correlation coefficient

p = 0.9. Figure 2 contains the theoretical bivariate density-quantile

function for the simulated data. The plots were produced using SAS/GRAPH.

Appendix B outlines a two step FORTRAN-SAS procedure that allows one to

produce three dimensional or contour plots of bivariate functions of

interest.
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5. Using BISAM to Analyze Time Series Data

Although primarily intended to analyze bivariate data in which the data

values are uncorrelated, BISAM can also be used to analyze time series data.

For a univariate data set one may use option IUNIV to do an analysis of a

bivarlate data set consisting of the univariate data set paired with lagged

values of the data set.

Consider a Guassian time series X(t) with autocorrelation function p(v)

given by

p(v) = Corr[X(t), X(t+v)], v=O, +1......

Define the series Y(t) to be a lagged version of X(t), i.e., Y(t) = X(t+v).

Then

Px,y = Corr[X,Y] = Corr[X(t), X(t+v)] = p(v).

For a bivariate normal random vector (X,Y) with correlation coefficient

Px'y ' it can be shown that

I(f ; ff) -.05 log (l-p2  )
x'y x y x~y

Consequently, the information between X and lagged values of X is

l(v) =-0.5 log (l-p2(v))

In the non-normal case, this equation does not hold so that a nonparametric

"'4
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estimator my be desired to indicate the relationship between X and lagged

values of X.

When one specifies IUNIV = 1, values for KLAGI and KLAG2 must also

be specified. Then a bisam analysis is performed on (X(t), X(t+v)) for

integer values v satisfying KLAG1 < v < KLAG2.

6. Input Options

The following options are input on the first data card in 1115 format.

They are input in the order listed, and if NTAPE = 5, the data set follows

this card in the indicated format listed at the end of this section.

NTAPE - number referring to DD statement describing the input data

set.

IDQX - null distribution for autoregressive smoothing for X input

variable.

IDQY - same as IDQX except for Y input variable.

MORD - maximum autoregressive order to be used for univariate

autoregressive density estimation (_ 6).

IPLTI - 0 for no scatter plots.

1 for scatter plot of data.

2 for scatter plot of rank transformed data.

3 for both scatter plots.

IPLT2 - 0 for no univariate density plots.

1 for best order AR univariate density plots.

IDST - 0 for no univariate descriptive statistic.

1 for descriptive statistics for both X and Y.

, , ,L. , -. -. .. .,,,, ,., ~......... ....... . ............ -.. .... ..... ..... ,....- .. ,. .,. ,. ,
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KDEL - maximum number of extreme points to exclude from bivariate

analysis. An extreme point is located based on the distance

of the X or Y coordinate from its median. If KDEL=2 and

both the extreme X and Y are paired together, then only that

point will be omitted. If KDEL=3, two points with an

extreme X value and one point with an extreme Y value will

be omitted, i.e., the X-direction received precedence over

the Y-direction for odd values of KDEL. This method of

deleting outliers works well for nearly linear relationships

between X and Y. Its use is questionable for other cases.

IOUTD - 0 if function values are not to be saved.

1 if function values for the three fitted models are to be

written to tapes 1, 2, and 3 respectively.

If IOUTD=1, the JCL must contain three DD cards for FT0IF00I,

FT02FDO1, and FT03FOIl defining permanent dish data files

where the function values are to be written. Typically, 10

tracks of storage must be alloted for each file.

IREG - 0 if no quantile regression performed.

1 if nonparametric estimates of rQ(u) = EEYIX = Q(u)] and

r(x) = E[YIX=x] are desired.

IUNIV - 0 if input data set Is bivariate data.

I if input data set is a univariate time series as described

in section 5.

If IUNIV=l, a second data card is required containing the values KLAGI and

KLAG2 in 215 format as described in section 5.

II



-16-

If IDQX and/or IDQY specify the Pareto to Weibull distributions, a separate

data card must be inserted containing estimates of the parametrs in those

distributions. For the Weibull, the location estimate is given first, with

the input format specified as 2F10.0.

The input data set consists of two univariate data sets containing the

same number of values. It is always assumed that the X data set is read in

first. The values (XY) are then paired by the order they are read in. A

univariate data set consists of a title card read in 20A4 format, a description

card containing the number of data points and the format of the inpult data

read in (15, 4X, 5A4) format, and the data cards containing the data coded

in the format indicated on card 3. If the number of data points indicated

for X and Y do not match, theprogram will terminate.

Example of univariate data set:

YEARLY SNOWFALL IN BUFFALO, 1910-1972

63 (6F10.2)

71.2 69.5 47.8 58.4 29.9 42.5

etc.

The code for BISAM and sample output are contained in the Appendices.

7. Sample Output form BISAM

Following is a listing of the output from BISAM for a typical run with

the input options clearly labeled. The JCL for executing BISAM at Texas

A&M University is given in Appendix A.

9
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APPENDIX A - JCL for Executing BISAM

II Job Card

/1* JES3 Control Cards

//PROCLIB DO DSN=USR.R579.TW.PROCLIBDISP=SHR

// EXEC BISAM

//SYSIN DO *

Parameter Input Card(s)

Data if NTAPE=5

If NTAPE5, the value of NTAPE is coded as a number nn between 8 and 99

except for 11. (The value 11 is currently used for a scratch file.) A DO

card is then inserted defining the input data set. For example,

//FT13F0l DD DSN=USR. R579.TW.DATA,DISP-SHR

described the dish file containing the input data with NTAPE=13. If

IOUTD-1, three such cards will be required as described in section 6.

-.. ..- -.-- S . - I . . II. -
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APPENDIX B- OBTAINING THREE DIMENSIONAL PLOTS

1. // JOB CARD
2, //* JES3 CONTROL CARDS3. //PROCLIB DD DSN=USR.R579.TW.PROCLIBDISP=SHR

4. // EXEC BISAM

5. //SYSIN DD *
6.
7.
S' .

9.
10. *** OPTION CARD FOLLOWED BY DATA IF NTAPE=5 *
11. //FTOIFO01 DD DSN=WYL.XX.YYY.STOR1,DISP=OLD
12. //FTO2FOO1 DD DSN=WYL.XXYYY.STOR2,rISP=OLD
13. //FTO3FOO1 DD DSN=WYLXX.YYYSTOR3,DISP=OLD
14. //FT13FOO1 DD DSN=WYL.XX#YYY.DAT1,DISP=OLD
15, /*
16. //STEP2 EXEC SASPCOND=(OLT)
17. //FILE1 DD DSN=WYLXX.YYY,STOR1,DISP=OLD
18. //FILE2 DD DSN=WYL#XXYYY#STOR2,DISP=OLD
19. //FILE3 DD DSN=WYL.XXYYY.STOR3,DISP=OLD
20. //SYSIN DD *
21, DATA ONE; INFILE FILE1; INPUT U1 U2 DQHT DHAT;
22. TITLE .F=COMPLEX .H=l FIRST ORDER BIVARIATE DENSITY;
23, PROC 63D DATA=ONE GOUT=A; PLOT UI*U2::tOHT;.
24. PROC 03D DATA=ONE GOUT=B; PLOT UI*U2=DHAT;
25. DATA TWO; INFILE FILE2; INPUT U1 U2 DIHT DHAT;
26. TITLE .F=COMPLEX .H=I SECOND ORDER BIVARIATE DENSITY;
27, PROC G3D DATA=TWO GOUT=C; PLOT UI*U2=DQHT;
28. PROC G3D DATA=TWO GOUT=1; PLOT UI*U2=DHAT;

.' 29. J.ATA THREE; INFILE FILE3; INPUT Ul U2 DGHT DHAT;
30. TITLE .F=COMPLEX .H=1 THIRD ORDER BIVARIATE DENSITY;
31. PROC 03D DATA=THREE GOUT=E; PLOT UIU2=DQHT;

A 32, PROC G3D DATA=THREE GOUT=F; PLOT UI*U2=DHAT;
33. DATA COMBINE; SET A B C D E F;
34. PROC GREPLAY DATA=COMBINE;

NOTES: 1. USE CURRENT SAS/GRAPH JCL IN LINE 16.

3. XX.YYY IS USER'S ACCOUNT.

5. THE SAS PROCEDURE GCONTOUR MAY BE SUBSTITUTED FOR G3D TO
PRODUCE CONTOUR PLOTS INSTEAD OF 3D PLOTS,

6. AS INDICATED, PLOTS OF DHAT MAY NOT BE INFORMATIVE, SO
DHAT PLOTS INDICATED ABOVE ARE USUALLY OMITTED.

7. IN LINES 11-13, THE WYLBUR FILES ARE DUMMY FILES SAVED IN CARD
IMAGE THAT WILL BE WRITTEN TO. IN LINE 14, NTAPE-13 HAS BEEN
SPECIFIED AND DATI CONTAINS THE BIVARIATE DATA SET TO BE
ANALYZED.
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APPENDiX C - PROGRAM LISTING
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9. C mein MNUNUM, AU~ivsmas&s5 ve 05355 To go MUSE1 &ISs."N
- Us. C U5UVASUATI &A 355511 ESTIMATION 43.3 US

d II. C USO.USOV MULLSISYSSUIUSSFOR AUIPSS SSSVE SMOOTHING15A

13. C I..) SCATIS P&L F DAYSSUA

Is' C IPLTS *0) 0: AUYSSESSSSSUVE DINS1?? PLAS :::am"
vi: C I-) Gas? 0am:: me DENSITV PLOTS*UA

US. C .)UUSIASSSC3T: SAUY PON 5 AND I 3A
30. C 1SSL MASUINUM boNSES OFF EKYSSUS PSUSS To SECLUDE FROM35A

as ~ Ca,. Norn:9 me 1.IM.IED .:..TS MAVE VALUES 3A

24. C :T919S1. S. 55D, CAI MUDST 55 INCLUDED IF 65AM4

P ~25. C UUSU 3A

3,. C IF~S U SYSASST E SS ES3 S 1A
35. C SUSARUSS :ATS SIT CREATED AS 0SUSUMAL SAYS1&5A

S. C AND LACSE &IY.6 .SUA
S. C KLASUSKLAGS-SSS AS USWiPU IPF SU SUSAN

23. C *isAM

Be. C MOTS: .SPSM7T.YSAT11 tPAcE s aScaAe

OS C P IT 1YUPO MUS1EEUSSU THE JUCL 81i U SSA

3. C JULY 1053SSA

as: ....... ... .............................. SUA

:5. C SU94AN
ACNO SYS ISO.ISISN3SSUSSYSO UA
45 DIMMNSON /PAS/ SEAP.S UA
s* UEAS UULSUO.AE3).IS.UNUUACS UA

* S. SATS L:6S/41N R *.M LAS/SUA

*~ ~ ~ ~ * P5 ATA LASSS/4NS3US.6NSL6 ASA OE .34 UA

SU SATTS CAPT/6CA.NE VSPS.N F OE5.45. 1 .14.5 SSA

N& &2 C SUSAN:::::"

L4 La .0 SUS:AN

aIWUESUYI UA

it. 12 FOSAQM S SUSANtO.::I UIUSVE.USAUUSUUNAUKA3SN:
YU17UO.S.USAUU.SUIIP UA
I3 UPUUDSS.SS. DAT SA(SU.U STPEEIOSSA

a P2. UPUUDOV.ES.SUJ. ADONUS.U2U SITAPY SUAM

S. ~6 to.L UPUSY.S.A LSU.LSXI IEAYSEAVs::
U SUSAN
* iS. US FOMATUSUO.O

116SUSNUYSU A
A ~~~ ~~7.2'ONY/.O.OS 1/O. .S.3/IS UA UA

53. CLLIC :AA S I P.60114.1 LA @YI1SUSA

55. 22 CONYUNS SSA

55. ~CALL :41A1 LSSUUU .AS.7S UACAL. LS I ILSI U L LSUSAN.

SO~ LANKU .S.A 3 SUSAN
2 0 toM UAN

* 25 CNTUNU SUSA
97. ~lLop ASNAEINS .AS UA

AFL AANNAETN..SY UA
* 5Z UA

I32. ST O L SU1SANGU O'. 3 T4 .Bi

U So 40 L UPU LY.II O5 UA350. ISYIDTSSLS.AYNSAS DSUS.SSULI Y.SSN
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IS1. OR CALL

99ge. R un ARE O5 F 8AND NA LIS 5B SBS UA

123. CASLLA

326. C SEYAISo BAmokES l SF CAB oALUES SIAN

$ 4 0. C 
S U S A N

IS. C OBTINI SUSATUSN 83AAEPUCIB SUSlic ESTYADONOT .AN
I65 C UNI SUSAN 1:1

IOU. CALL ENI.SUUSSA

1:23. C 9 SINA

*~a /lAS.a C1 CUBYL FBIUBS

IGO. C BTAINAN

31
105. CALL CNSF.O US.I..PT3UUSUUSLS.Al.SAC -SUSANva

0S.SUEEU.I SI ASAN11. 04080#9 3.

.C weSA

S**IA .-IN:ALSSUI0V..-IU 1UA) ... SOSSSB' 0.11A

65. C S1SA

166. WCI1SBSU1.SCU .SU.SNS.A S.U.AUUTUSIU.CNESEUSSN

161. 56 :Oi FSN1.:tUO SSLTS OPCE? 15 AU EUA

13. AFSStSFSS UA

IN6. pACS UA

BAN. 9 SS U..BO VSUSAN-1VI--1!)a 90OI 4-1

*A~f .11 :4 .55l IS EVAL ATE* :U aN
US?. CS:L: CITUU SUAN
ccA .::UP I .eC.ZUSE.::iUL1U.EO2UU SUSAUSC.cv *CALL ORDER I.. seaU WAS.AP1.BANEVBAN.OU USA

ISO. C SUSAN
M ; 71.~ FAT UNTO SUSAN.c": 1406E'IIIETMTR VLAB

1:C C........ ................................. SUS=

S31 C::P:SUAN
3 5 2 C E:P SC ALE AT SMUPCNL I . X 2 - I F ) U SS S SS V T NA E U E AL A SS Sa N

303 L~SESE. MST S LES TuS I. SE NENSBIG=A

I':- C 4Th SUA
BES C "sUSUTSS CALEC BSBE SUSAN

23 SOS. .... .... .... ..... . . . SSN

IN . S:: F TAN;L SUS1-UAT UNTO ean

1210. p jSU 
A

as U aSTU U ofSUSANSIV 6 8 1T I 1 MA: T ,

A ANN. egTgs* SUSAN4UT MS141
531A .N IUS

23. SUPROGRASA SUSANF.WPAR GA90 AIN. AE

2.......................*. . UA
*me. CFRM SUSANGl

N O6. C THUS SUSPS zslsA C I I ES AN OT E SE U BT L U A

32set:YSSBSSS N ATSSSSV NIS FPSEBU7I UA

330. C SUSAN:I
DID: C ,1 US.T N BNSAA UAN
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* 7. C GCUPUTE NWEIGHTED SPACED U NA1 LIDIS IWI IISI0 AND N 3 635A

376.m 60 0 1-1.11
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3 1 6 0 CIS I:U T6010ICA164AM" 0 1
306. 300 COTNU63A
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