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1. INTRODUCTION

This brochure contains a technical description of the LRTP Choice
Model derived in Cornell Aeronautical Report No. VQ-2044-H-2, "The
LRTP Process as it Relates to the U.S. Army Materiel Command".

The brochure is self-contained in that the technical aspects may be read

and understood without referring to the above report.

This brochure is divided into three sections, excluding the Intro-
duction. Section 2 gives a mathematical description of the model.
Section 3 contains a description of the computer proéram which includes
flow charts, a FORTRAN listing and a debugging log. Section 4 contains
several numerical examples of program outputs using hypothetical input
data.

2. MATHEMATICAL DESCRIPTION OF THE LRTP CHOICE MODEL

This section presents a mathematical description of the LRTP Choice

Model to the extent necessary for programming the model.

The description is given in four parts. Section 2.1 provides a
description of the relationships between the conceptual elements generated
by the LRTP planning process. Section 2.2 gives a mathematical descrip-
tion of the model and Section 2.3 gives the procedure used to approximate

solutions. Section 2.4 contains a summary of symbols.

2.1 Structural Relationships

The choice problem begins with a given set of Mzajor Barricr
Problem Areas (MBPA's) where each MBPA has been derived irom one
or more Research Development Objectives (RDQ's). Accompanying cach

MBPA is a binary statement as to whether or nut a minimum research and



development work effort must be funded. Also, each MBPA has three
pumerical values associated with it. The first is the estirmated
expected probability that an RDO will appear at some future date in

the form of a Qualitative Maturiel Development Objective {QMDO) or

a Qualitaiive Materiel Requir.ment (QMR). The second is the estimated
expected probability that the [{BPA will be encountered in 2 Technical
Approach givea that an RDO cu itaining the MBPA appears in the form

of a QMIDO or QMR. The third value associated with cach MBPA is its
estimated essentiality relative to other MBPA's, The essentiality is

assumed to be derived from priorities assigned to RDO's.,

In order to overcome the MBPA's, one or more alternative
Tasks (TK's) are proposed for each MBPA; any Task proposed for an
MBPA will overcome it if successful. A Task is defined in terms of
a sequence of annual Work Efforts (WE's), and associated with each
annual Work Effort is an estimated conditional probability of success,
estimated cost and a Monetary Quota to which it is assigned. A Monetary
Quota represents a Field Establishment assigned to conduct the work.
A Task is scid to be successful if all of the annual Work Eflorts asso-
ciated with the Task are successful,

The above relationships are indicated in Figure 2-1.

The problem is to determine possible combinations of Tasks
for funding (and conseguently those not to fund) that maximize the
expected Technical Value of the LRTP program and satisfy given mini-
mum ¢costs assigned the Monetary Quotas and MBPA minimum Work

Effort statements,

Henceforth, a combination of Tasks will be ralled a Confignration.
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2.2 Mathematical Degcription

2.2.1 Problem Formation

Let R denote the Configuration set where R is of the form:

R(r) =

A e

Rk (rk) {direct product set)
1
where a Configuration r £ R consists of an ordered a-tuple (rys LPYRREY
Tlves s ra) of Configurations, one for each MBPA., Defined on the Confi-
guration set ia 2 funation V(r) called the expected Technical Value of a
Configuration. Also defined on the Configuration set are three cost
functions. The firat cost function C{r) is called the Annual Cost of a
Configuration and is expressed as a single value. The second cost function
w(r) is called the Annual Monetary Quota Costof a Configuration and is
expressed as an ordered b-tuple (q,, Qpr -+ s Q-0 qy) Of annual costs,
one for each Monetary Quota, The third cost function E(r) is called the
Expected Cost of a Configuration and is expressed as a single value.

The expected Technical Value and Costs of an LRTP
Configuration are given by:

a

() Vir)= & V,(r,)
z

(2) C(r)= C,(r.)
k=1 k" k

a
(3) Qx)= T  Qlr,J
k=1 k' k

a
(4) E(r)= L E/(r)
kel KK

¢ é
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where

Vk(rk) = the expected Technical Value of a Configuration
for the k-MBPA
Ck(rk) z the Annual Cost of a Configuration for the k-th MBPA
Qk(rk) = the Annual Monetary Quota Cost of a Configuration for
the k-th MBPA
E(rk) = the Expected Cost of a Configuration for the k-th MBPA.

Given the above relationships and a Monetary Quota
constraint F, where F is an ordered b-tuple “l' fz, vy fn' ces fb) of
minimum funds, one for each Monetary Quota and binary statements
hk' one for each MBPA, the problem is to determine

max {V(r) ! £ R}

subject to
Q(r) 2 F (qn e ‘n for all n)

and the conditions imposed by the binary statements.
2.2.2 The MBPA Configuration Set

A Configuration for the k-th MBPA rk£ R, consists of
an ordered dk-tuple of the form (r“(. r

PIRERY rjk' s rdkk) \x.rhere
rjk can take on one of two values, say either 1l or 0;

Tk © l denotes the j-th Task proposed for the k-th MBPA is repre-
scnted in the L Configuration

.rjk =0 denotes the j-th Task proposed for the k-th MBPA is not
represgsented in the T, Configuration.

“5a




Let
hk = & binary statement as to whether or not a minimum

research and development work effort for the k-th
MBPA must be funded

where
hk=1 denotes the k-th MBPA must be funded
hk=0 denotes the k-th MBIPA does not necessgarily have to

e funded.

Given hk = 1, the Configuration set Rk for the
k-th MBPA consists of all Configurations Ty that have at least one
Task repregented ir them, Given hk = 0, the Configuration set Rk
for the k-th MBPA consisis of all possible corabinations where there
are 2 k combinations (Configurationsg) represented in the set.

2.2.3 Th: Expected Techniczl Valve of an MBPA Configuration

Let

pijk = estimated conditional probability of success of the i~th WE
of the j-th Task proposed for the k-th MBPaA, i=l, 2,.. "mjk

Uk = expected probability that an RDO will appear at some
{uture date and contain the k-th MBPA

W © estimated expected probability that the k-th MBPA will be
enccuntered in a Technical Approach given that an RDO
containing the MBPA appears at some future date

u = number of RDO's that the k-th MBPA is adsociated with

8= total number of RDO's.

¥
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Then, the estimated probability Uk is given by
(5} Uk = uk/s.

The probability of success ij (rjk) of the j-th Task
proposed for the k-th MBPA is given by
() P fry = 1)= 1131 Pyjic

(7) ij (rjk = 0)=0.

The probability that the j-th Task proposed for the k-th
MBPA fails Njk(xjk) is given by

(8) Njk (rjk) =1 - ij (rjk)
The probability that at least one Task is successful
Sk(rk) in overcoraing the k-th MBPA is given by

4

{9) Sk(rk) =1.II N

=1 K 5

Finally t 2 exper :d Technical Value of a Configuration
for the k-th MBPA is given by

(10) Vk(rk) = Ukwkeksk(rk)’

2.2.4 The Annual Cost of a Configuration for an MBPA

Let

cijkn = estimated cost of the i-th annual Work Effort of the j-th

Task proposed for the k«th MBPA and assigned to the n-th
Meonetary Quota.

-7




The annual cost of the jeth Task Cjk (rjk) proposed for the k-th MBPA
is given by

(i) Cjk(!‘jk'-‘ 1)=¢ jkn’

P L

(12) Cylry =0 =0

and the Annual Cost Ck (rk) of a Configuration for the k-th MBPA is
4 given by

d
(3 Cnd = B Cyley)

2.2.5 The Annual Monetary Quota Cost of a ConfigLration for

an MBPA

The annual Monetary Quota Cost ij (rjk) of the j~th
Task proposed for the k-th MBPA is given by

(14) ij(r]k=l) = (YIO Yz,.uu, Yn,..., yb)

where

Yp = 6 € jkn!

l forn=n'
6= 0 otherwise
and

{1%) ij(rjk = 0) = 0 {y, = 0 for all n)

The Mcenetary Quota Cost Qk(rk) of a Configuration for the k«th MBPA
is given by

v




dy

2.2.6 The Expected Cost of a Configuration for an MBPA

The expected cost Ejk(rjk) of the j-th Task associated
with the k-th MBPA is given by

™k

j
07 Eylrge= 1= ¢t gent B0 Pk Cijien

{18) Ejk(rjk = 0)= 0,
The expected cost Ek(rk) of a Configuration for the k~th MBPA is given

A

2.3 Method of Approximation

The purpose of this section is to list the steps employed in
determining

max {V(r) I r & R}
subject to

Q(r) 2 F
and the MBPA binary work effort statements.

The methodolcgy presented herein is similar to that described

in Cornell Aeronautical Laboratory Report No, VQ-iB887-H-1, May 19, 1964,

As indicated in the report, the method is one of approximation and the
results are not necessarily true maximums,




2.3.1 Description
The steps employed to approximate the set of Configu-

rations with maximum Expected Technical Value subject to Monetary
Quota Costs and MBPA binary work effort statements may briefly be

described as follows:

1. Set ¥ 1. T, = 1 denotes an MBPA Configuration
consisting of all Tasks proposed for the MBPA.)

2. Compute Vk(rk), Ek(rk).
3. For each Task compute

j
AVik . Vk(rk) - Vk(rk)
J
AE,  Er)-E(x))

where rkj denotes the T, Configuration without the j-th Task
of the k-th MBPA.,

4. Rank the Tasks ir. order of increasing
Av]k/AEjk' jl' jzn “e ey jx+1| s x=0, lv 2...

§. Setr=] (r=1 denotes the Configuration consisting

of all proposed Tasks.)

6. Determine if Q(r) ® F. If the statement is true,
proceed to the next step. If the statement is false, stop

computation.

7. Set x=0.

<-10-




J i
) 8. Deiermine if Q(r xﬂ) 2 F where r wtl denotes
' the r-th Configuration with the j_,, Task removed. If the

statement is true proceed to the next step; if false, go to
atep 11.

g, I hk = 1, cetermine if ot least one Task for the

3
k-th MBPA is represen:ed in the Configuration ¢ x+1‘ bi}

yes, proceed to the next step, if not, go to step 11,
b b
10, Setr x+l r+l andr=1r x+l’
11. Setx = x+l and go to step 8.

The above procedure is repeated until all Tasks in
the rank ordering have been considered.

2.4 Summary of Symbols

2.4.1 Subscripts

k= identification number of a Major Barrier Problem
Area. k=1,2, ..., a.

j= identification number of a Task., j=1, 2, ..., dk'

i= identification number of an Annual Work Effort,
i=1, 2, ..., mjk'

n= identification number of a Monetary Quota.
n=1,2, ..., b

~lla




where

2.4.2 Inputs

FOR EACH MAJOR BARRIER FROBLEM AREA (MBPA)

a binary statement as to whether or not a minimum
research and development work effort for the k«th
MBPA must be funded

denotes the k~-th MBPA must be funded.

denotes the k=th MBPA does not necessarily have

to be funded,

number of Research Development Objectives (RDQO's)
that the k~th MBPA is associated with,

estimated expected probability that the k-th MBPA
will be encountered in a Technical Approach given
that an RDO containing the MBPA appears at some
future date.

the Technical Essentiality assigned to the k-th MBPA.

FOR EACH ANNUAL WORK EFFORT (WE)

Pijk™

c..
ijkn

estimated conditional probability of success of the

i-th WE of the j-th Task proposed for the k-th MBPA,
estimated cost of the i-th WE of the j-th Task proposed
for the k-th MBPA and assigned to the n-th Monetary
Quota

-12.
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OTHER INFPUTS

s= total number of RDO's

Fn minimum amount of funde that must be allocated to
each Monetary Quota where I" i3 an ordered b-tuple
(fl’ fz. PN fn’ ce s fb) funds, one for each Monetary
Quota,

2.4.3 Auxiliary Symbols

Vk(rk) = sxpected Technical Value of a Configuration for the
k-th MBPA

Ck(rk) = the Annual Cost of a Configuration for the x-th MBPA

Qk(rk) = the Annual Monetary Quota Cost of a Configuration
for the k-th MBYA

Ek(rk) = the Expected Cost of a Configuration for the k-th MBPA

Uk = expected probability that an RDO sill appear at some
future date and contain the k-th MBPA

' ij(rjk) = probability of success of the j-th Task proposed for

the k-th MBPA

Njk(rjk) = probability that the j-th Task proposed for the k-th
MBPA fails

Sk(rk) = probability that at least one Task included in the r

k
Configuration is successful




Cjk = annual cost of the j-th Task proposed for the k-th MBPA

ij( rjk) =z annual Monetary Quota Cost of the j-th Task proposed
for the k- th MBPA

Ejk(rjk) = the expected cost of the j-th Task proposed for the
k-th MBPA.

2.4.4 Outputs

P s {dentification number of a Configuration. r=l, 2, ...

(o k)= identification of Tasks included in the r-th Configuration
V{r)= the expected Technical Value of the r-th Configuration
C{r)® the Annual Cost of the r-th Configuration

AVir)= the difference between the expected Technical Values of
the r-th and r-1 Coru.gurations

OC(r)= the difference between the Annual Costs of the V-th
and r~1 Configurations

Q(r) = the Annual Monetary Quota Coat of the r-th Configuration,
3. COMPUTER PROGRAM FOR LRTP MODEL
This scction contains a description of the computer program which
prucesses data for the LRTP model. The inputs and the outputs of the

program are illustrated and the method of organizing information which
controls the program's operation is presented.

~l4.
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The computer program has becn written in the FORTRAN IV
leaguage. It {w prepared for operation under the control of IBSYS,
the operating system used for govearal IDM computers (work on
this project was conducted at a 7090-140] computing center),

3.1 Description of the Program

3.1.1 The Inputs

There arc three catogories of inputs that afiecct the
préograrm; these that control IBSYS, those that control the program and
those that provide data to the program. These three types of inputs are
provided on four kinds of puached cards: (1) IBSYS Control, (2) Program
Control, (3) Data, and (4) Special. These cards are described in the

{ollowing paragraphs and illustrated in Appendix I and Figures 3-1 through
3.6,

3.1,1.1 IBSYS Control Cards

IBSYS is the system which exercises control
over the operations conducted by the computer and equipment attached
to it. In order for the LRTP Program to operate and to have data for
its computations, IBS1S must do these things: (1) Arrange MBPA and
WE data ir a prescribed order (SORT), (2) establish the arrangement of
equipment for the programs use, (3) prepare the program for operation
and, (4) allow the program to function.

Figure 3-1 illustrates those cards which
causa SORT (a subprogram of IBSYS) to place MBPA and WE data cards
in order (sce section 3.1.1.3). (For a complete description of SORT
sce IBM Systems Reference Library File No. 7090-33, entitled,
"Generalized Sorting System').

.15.
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A program (using the MAP language} is
used to acd FILE 09 to the dictionary of files that is maintained in
IBSYS. This input file (on a magnetic tape) is the sorted MBPA/WE
data. Figure 3-2 iliustrates this routine.

The FORTRAN 1V statements which make
up the program are prepared for use by an IBSYS routine called a
compiler. The compiler, when the program is free of errors, works
in conjunction with another IBSYS routine, called the loader, which
organizes the LRTP program and lets it conduct its operations, (see
Figure 3-3). NOTE: error free FORTRAN IV statements need not
be compiled repeatedly. Once prepared, the '""Loader' can use the
LRTP program in its prepared form (a binary deck), and compiling
nead not be done; see Figure 3-4,

A "DATA" card is used to signal the point
at which the IBSYS control system shall transfer operaticas to program
~RTP. When LRTP has completed its computations, it relinquishes
control to IBSYS (IBJOB Processor) which is directed to cease operations
by the "STOP!" card.

File No. 7090-27 of the IBM Systems
Reference Library, entitled "IBJOB Processor' explains in detail
the routines and cards mentioned above.

3.1.1.2 Program Control Cards
Three types of cards influence the operation
of the LRTP program. One of them, the "END LRTP" card denotes
the end of data on FILE 05, the IBSYS input file. After {inding this card,
the LRTP program will not seek any more data from FILE 05. For
structure of the deck that contains this card see Figure 3-5,
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The second kind of control card is the
“"WE END'" card which signifies the end of data on the MEPA/WE
file (FILE 09). The sorting process, mentioned in 3,.1,1.1, makes
this card the lust one in the file. The recognition of this card signi-
fizs to the program that all data and control cards have been read in.
For structure of the deck that contains this card see Figure 3-6.

The third control card may or may not be
used. It i3 the "PRINT" card and contains ! to 16 numbers which
specify coordinates. Usge it to indicate the Configuration sumrnaries
the user wishes to see. A Configuration summary lists the tasks and
their costs, by monetary quota, for a coordinate. When used, the
card must be placed on FILE 05, somewhere ahead of the "END LRTP"
card. For structure of the deck that contains this card see Figure 3-5,

The formats of these three control cards
.re described in Appendix I,

3.1.1.3 Data Cards

Three kinds of data cards zre provided the
LRTP program. They contain information about (1) Monetary Quotas
(2) Work Efforts and (3) Major Barrier Problem Areas. This informa-
tion is described in Appendix I. The placement of the MQ cards is
illustrated-in Figure 3-5, and Figure 3-6 depicts the MBPA and WE
cards as they appear in FILE 09 after the operation of SORT. These
serve only to provide data to the LRTP program.

See Appendix I for the formats of these
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3.1.1.4 Special Cards

Jt is necensary that three special cards be
used, The first of them, the "LRTP" card perves to identify a run of
the program, and it also provides one item of information to the program,
that item being a count of Research and Developmeant Objectives. See
Figure 3+5 for the structure of the deck that contains this casd.

A second card, the "BCD Image' card,
contains letters, digits and special characters which the program uses
when making comparisons. This card must always follow the "$DATAN
card. (See Figure 3.5)

Special card three is called the "HEADER"
card. It must precede the MBPA/WE cards before they are sorted,
The SORT program expects a card of this kind to head the data to be
sortzd, see Figure 3-6. The sorted MBPA/WE data has the "HEADER"
as the first file on the magnetic tape, with the data making u~ the second
file. When processing this file, the LRTP program skips the "HEADER"
file.

See Appendix I for the formats of these cards.

3.1.2 The LRTP Program

This section describes how the program reads and uses
the control, data and special input cards, makes the calculations specified
in the discusaion of the model, and provides outputs which reflect the
results of its calculations. The flow diagram in Section 3. 3 illustrates
the niovement within the program and the FORTRAN statements in Section
3.4 provide a description of the details in each area of the program. For
this section the LRTP program will be discussed from the standpoint of
its inputs, its computations and its outputs,
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T A =

T..0 categorien of soles exist: those that contain data
for computations and thowe that ar /a8 buffers (storage of input or output
Images). The ‘ables of computy.acnal data are organized so that theve is
3 rolationship between the recis'~re of differant takbles that pertain to the
same subject; i.¢., the first « .gisters of MQID, QUOT and BUDG respec-
tively, coatain ideatificati~rs quota and budget for the "MQ" with the
lowest ID. Data about . 8PA'sY is kept in tables MBNO, MBCD, FREQ,
VALU and NODR, and "+bles NUTE, TECH, PSTE, COST, C8P§, MQNO
and DVAL contain ‘-7ormation on “"TASK's". The MBPA and TASK tables
are organized in ‘e same fashion as the MQ tabies. Tables IXTE and
NOTE are usr, 48 storage for indexing data; i.e., data which enables the
program to ‘ elate a TASK to its MBPA.

Input buffers, tables LPHA, INPT and sometimes IXTE,
w'/ contain the code for one card column or onz print character per
register. Output buffers are set up by the compiler for 10C8, the Input/
Output Control System. The LRTF program in its "WRITE" statement

specifies the data to be transferred from ITEMS znd/cr TABLES to the
output buffcrs.

Further detailed explanation may be secured by exami-
nation of the FORTRAN listing in Section 3.4,

3.1.2.1 Input Processing

The LRTP program reads in the nine kinds
of cards described in Appendix I. With the exception of the "BCD
IMAGE" card and the "HEADER'" card, field one is tested to ascertain
the routine which is to be used to process the card. Once this selection
has been made, {if unable to make a selection, see section 3.1.2.1. 10)
the processing goes as follows:
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12,11 "LRTP'" Card .

{a) Fields 2 and 4 are converted to integera,
{b) Field & is saved in register LRTP,
{c) Field 4 is saved in register RDOS. i
(d) The contents of the card are written on

output FILE 06 (to identify the run of the program

for the user).
(e} If an error is found during the conversion,

the program transfers to the error routine described

in section 3.1.2.1.10, below.

3.1.2.1.2 YPRINT" Card
{a) Up to 16 numbers will be converted to integer
form and stored in registers of TABLE IOUT., The
numbers must start in Column 7 and be separated by

one blank column. Consecutive blank columns are
interpreted as signalling the end of the control informa-
tion. The last colurnn that may be used is number 72.

(b) Errors in converting cause the program to
execute the error routine; see section 3.1,2,1.10,
below.

3.1,2.1,3 "Monetary Quota' Card
{(a) Field 2 is converted to integer and stored in
a register of TABLE MQID. )
(b) Field 3 is converted to a floating point
number and saved in a register ot TABLE QUOT.
{c) Errors in converting these fields cause the

program to execute the error routine; see section
3.1.2.1.10, below,




- —

3.1.2.1.4 "END- Card
There i6 no data on this card, Its recognition,
howevey, causes the program (0 arvange the MQID and QUOT tables in
ascunding order of MQ identification, In addition, an indicator, MBTK, i
sat which informsé the program that all card reading ls now to be done from
FILE 09. Several items and tables are cleared in preparation for Informa«
tion from the data cards,

3.1.2,1.5 "MBPA" Card

(a) Field 2 i» converted to integer and stored
in a register of TABLE MBNO.

(b) Field 3 is converted from a BCD percentage
to a floating point decimal and stored in a register of
FREQ.

{c) Field 4 is converted to a {loating point
number, divided by item RDOS, multiplied by the
contents of a register of FREQ (from field 3) and
this product stored in this register of FREQ.

(d) Field 5 is converted to a floating point
number, multiplied by the contents of FRE(Q (from (c)
above) and the product stored in this register of
FREQ. - )

(e) Field 6 is tested for a blank; if it contains
a blank, a register of MBCD is set to blanks; other-
wise, the register is set to an asterisk (*).

(f) For errors in {fields 2, 3, 4 or 5, see
section 3.1.2.1.10, below.
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3.1.6.1.6 "WE'" Card
() Fields 2, 3, 4 and 5 are converted to
integers and stored in IDMB, IDTE, IDWE and
1IDMQ respectively.
{b} Fields 6 and 7 are converted to floating
point and stored in PSTK and CSWE respectively. ty
i the snaual Work Effort is for the firet year, the '
contents of fleld 7 are stored in CSTK, also.
{c) The program now uses the information
{n the items listed in (a) and (b), above, to place
the fullowing data in their proper locations in
these tables:

(1) NOTE = Count of TASKS in a MBPA

(2) IXTE a lndex to TASK information for
a MBPA

{3) NUTE = TASK Id

(4) PSTE = Product of the probabilities of
success of the WORK EFFORTS
in & TASK

{(5) COST = First year cost of a TASK

{6) CSPS = Expected cost of & TASK

(7) MQNO = MONETARY QUOTA which

contains cost of TASK

{d) For errors in fields 2 through 7, see
section 3.1.2.1.10, below.
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3,1.2.1.7 "WE END" Card
When the program finds this card, it transfers

its operations from reading input data to doing the computationz stated in
the discussion of the LRTP MODEL in Section 2.

3.1,2.1.8 "BCD IMAGE" Card
The program must have thizs card prior to

operating on any other input. Therefore, thie card must follow the
"$DATA" card (wee Figure 3-5). The first 48 characters are stored in
TABLE LPHA. The data on this card must be correct and in the pre-
scribed order, as tests for the correctness of other input data are made
using "BCD IMAGE" information as the criterion.

3.1.2.1.9 "HEADER" Card
When the program begins to read from FILE 09,
it executes two '"read' instructions, one is to by-pass this card; the second
to by-pass the "END-OF -FILE" mark., The only purpose this card serves
is to satisfy the rules by which the SORT program operates.

3.1.2.1,10 Errors
An error in a piece of input information results
in no computations. The program, however, prints the card which contains
the error and examines all input data for illegalities, printing the cards with
erroneous data.

3.1.2.2 The Calculations
There are two major areas of computation in
the LRTP program. The first calculates the Technical Value of each Task
and, using this TV and the Expected Cost of the Task, establishes their
order of elimination. The second takes each Task, in the order that has

-29-




beevn sct, and examines it in relation to the constraints (MBPA and

MQ) that wre to apply for this run of the program. When a Task is

to be eliminated, the program enters ~ < “utpu s=2ction {see
Section 3.1.2.3, below). After reco- g\ at is required in the
cutput section, the program returns . amine the next Task in line

against the con-*raints,

The details of .ne two areas of computa-
tion are as follows:

3.1.2.2.1 Technical Value
The LRTP program computec first the
cost of the program being considered and then its Technical Value,
Cost is the sum of the first year costs of all Ta.«s; Technical Value
is the sum of the Technical Values of all MBPA'g,

Secondly, 4 nuinber which signifiea relative
i.mportance is attached to each Task by compuiing its TV and dividing

that figure by its Expected Cost (CSPS). The results are saved in the
Table TECH.

3.1.2.2.2 Constraints
The Tasgk with the least importance attached
to it is examined according to rules that pertain to MBPA elimination and
satisfaction of Monetary Quotas. If the Task can be eliminated without
violating any MBPA or MQ rules, it is removed from the list of Tasks;
and appropriate action is taken in the Output section. Whether a Task
is removed or not, the next Task considered for removal is the one with

the next lowest ratio of Technical Value to Expected Cost; and so on,
through all Tasks.

-30-
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The rulea which the program contains
have to do with setting a value on each Monetary Quota and not permitting
the elimination of a Task to reduce a Quota below thiz value; and, stating
whether or not all the Tarks in a MBPA may be eliminated.

3.1.2.3 The Qutputs
Wher the LRTP program selects a Task to be
eliminated, it enters the area of the program. which will record for the
uger the pertinent information about the removal of the Task.

3.1.2.3.1 Run Information

However, three kinds of information have been
written on the output file (FILE 06) prior to selecting Tasks for removal.
The first of these is the Run Identification which is merely writing on the

outpu: {.le, the contents of the LRTP card. The second kind of information

.5 a list of MBPA's, by ID, together with the indication of whether a MBPA
can be eliminated. The third is a list of Monetary Quotas, by ID, with the
number of dollars assigned to each.

The formats of these three types of output are
illustrated in Figure 3-7,

3.1.2.3.2 Run Results

Illuatrated in Figure 3-8 is the chart produced

by the LRTP program as Tasks are eliminated. As each Task iz removed,

the charges in Technical Value and in Cost are printed, as well as the data
which identifies the MBPA, TASK and Coordinate.
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3.1.2.3.3 Coordinate Configuration
When the "PRINT" card is an input, the data
illusirated in Figure 3-9 will result, This lists, according to Monetary
Quota, those TASKS which make up the R&D program at the coordinate(s) ¢4
specified on the "PRINT" card.

In operation, the program examines Table
IOUT each time a Tagk is remover.. When it {inds that a summary has been
requested for a coordinate, the program writes the information on FILE 08.
Upon completing the examination of all Tasks, the Configuration summaries
are transferred from FILE 08 to FILE 06 so that all information produced
by the LRTP program can be printed from one magnetic tape.

3.1.2.4 Using the LRTP Programn

Listed below are the steps to be taken in using
the program. The list shows all steps. Steps that cannot be by-nassed are
flagged by an asterisk,

{(a) SORT MBPA/WE Cards
*(b) Load program decks,control cards and data
cards on Tape
#(c) Place MBPA/WE tape on FILE 09
%(d) Place tape from (b) on FILE 05
#(e) Place blank tape on FILE 06
(f) Place blank tape on FILE 08
(g) Compile "FILE ASSIGNMENT'" gubroutine deck
(h) Compile "LRTP" program deck
(i) Compile "BCDINT" subroutine deck
(j) Compile "SKFI1L" subroutine deck

-34-
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#(k} Load "FILE ASSICNMENT" deck

%(1} Load "LRTP" deck

#(im} Load "BCDINT' deck

*{n} Load "SKFIL" deck

#{c}) At this point, whatever course has been
followed above, the LRTP program operates on data {rom
FILES 05 and 09, recording information on FILES 06 and 08
(if requested), according to control information on FILES 05
and 09. Upon completion of program operation:

#»(p) Print FILE 06

3.2 Definition of TABLES and ITEMS
Listed below are terms used in the LRTP program. The
definitions attached to these terms reflect, where appropriate, the
symbole used in Section 2, Mathematical Description of LRTP Model.

VALU = table of tschnical values of MBPA's, V-k( r)
COST = table of first year costs of TASKS, Cjk
NUTE = table of identificatica numbers of TASKS, (j)
CSPS = table of expected costs of TASKS, Ejk('jk)
PSTE =. table of probabilities of success of TASKS,

ij('jk)’ or table of probabilities of failure

of TASKS Njk(rjk)

TECH = table of ratios vjk/Ejk

DVAL = table of values of ij

MQNO = table of the Monetary Quota number of the
{first WE of the TASK

TCST = annual cost C(r) of a Configuration

TVAL = technical value V(r) of a Configuration

MBNO = table of identification nurmbers of MBPA's

k=1, 2, ..., a £ 9999
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FREQ
MBCD

NOTE
QUOT

MQID

BUDG

XTE

NODR

LPHA

INPT
ouT

table of values of wk’kuk
table of values of hk where;
hk z *: denotes the MBPA cannot be droupped;
hk = blank: denotes the MBPA can be dropped
table of count of TASKS in each MBPA, 4,
table of minimum funds that must be allecated
to each Monetary Quota F = (fl. iz, iy fn'

vy :’b) where b < 1600 and number of MQ's % 100
table of identification numbers of Monetary
Quotas N = (nx. ny. vees "z) where x, y, 2 £ 399
and number of N(s) £ 100; and no n equals another
table of Monetary Quota Cost of a Configuration,
Qfx) = (ql' Qps ¢ v v qb)
Table of factors for setting indexes in tables that
¢ontain information about Tasks
Table where a count is maintained of the Tasks
eliminated from a MBPA
Table of the representations of letters, digits
and special characters
Table into which card images are read
Table in which cocrdinate numbers are stored.
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3.3 Jlow of LRTP Program

( END _LRTP
( . _emaow
{ MONETARY QUOTA*
{' LRTT

#DATA CARD3

CONTROL
AND
DATA CARDS

v ®
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$STOP

END«OF-FILE

)

WE END

/
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N
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MBPA

ERD~OF<FILE

HEADER

DATA CARDS

DATA
CARDS

CQ{PUTER
SORT

SORTED
DATA
CARDS
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READ BCD DMAGE
CARD, BY FORMAT,
STORE IN TABLE
LPHA.

@

READ CONTROL/DATA
CARD.

LRTP=GO TO 3A

M¥Q =GO TO 3B
PRINT=GO TO 3C
END «G0 TO LA

ERROR=GO TO SA

3 0]
I )

RZAD DATA CARD.
MBFA = GO TO LB
WE = GO TO LC
END = GO TO 5B

ERRCR= 5A

«39-
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A

't

{ CONVERT BZD FItLDS
TO IWTEGEA AND REAL
STORE: {1)Id 1! LRTP
(2) # OF RDO Li RDO'S
{3)WRTTE CARD IMASE
Ol FILE 06

!

2¢

{

¢

COMVERT BCD FIELDS |
TO INTEGER AND REAL
STORE: (1)ID IN ¥QID
(2)# OF DOLLARS IH
QUUT.

(FOR EACH ™)

2
(¢}

40

ki

b

(Jgaswnm FILE 08
{2)CONVERT BCD CO-
ORDINATE IDS 10
INTEGER .

{3}5TORE IN TABLE
TOUT

CONFIGURATION

v
©
]

(LIVRITE "PINIS™ ON
FILE 03.

(2;113:41:\'0 08

(3)coPy FILE 08 OuxT0
FILE 06.

.,

d

AV

REJVED 09

s 4



L)

-
!

(1)50RT MONETARY
QUOTA TABLES B
b,

{2)HOUSEKEZF FOR
MBFA AND WE
DATA CARD
PROCESS IO

2D

(1)CONVERT BCD FIELDS
TO REAL AND INTEGER

(2)STORE MBPA ID IN
MBIO

(3)STCR2 FREQUENCY
PER RDO IR FREQ

(4)MULTIPLY FREQ
PIMES RATIO OF
RDO'S FOR THIS
MEPA TO TOTAL
LULBER OF RDO'S
AND STORE IN FREQ

VMAMAAAAANMAIAMY
|

l

-4l

(5)MULTIPLY FREQ
TIMES RDO FACTOR
AllD STORE IN FREQ

{6)8TCRE TaCP
INDICATOR

@

(1)CONVERT BCD FIELDS
70 REAL AND INTEGER

(2)STORE FIRST YEAR
COST.ADD EXPECTED
CCST TO CSP3.ADD
COST TO BUDG.

{3)STC2E PROBABILITY
OF SUCCESS OF TASK
LY PSTE.

{L)COMPUTT AND STORE
LiDEX DG FACTORS
N IXTE AND NOTE.

(5)STORE ID OF TASKS
AD KUTE AND ID
OF MONETARY QUOTA
N MRNO




i

{1)PRIGT :RROR MESSAGE

(2)PRINT CARD WHICH
CONTAINS ERROR(S)

(3)SET ERROR IND1ICATOR

l

+

" READING

CARDS FROM

FILE 09
?

{1) IF CARD ERRCRS:
STOP

(2)CCPUTE TECENICAL
VALUE OF BACH
TASK AND EACH
}EPA

(3)COMPUTE TOTAL

TECHNICAL VALUE
AND TOTAL COST OF
PROGRAM

(L)CCMPUTE RATIO OF
JASK T.V. TO TASK
CosT

(5)CCMFUTE ORDER IN
WHICH TASKS ARE
TO BE ELIMINATED




\?

(1)SFLECT TASK OF
LOWEST RATIO OF
T.V. TO CCS™

(2)7sT FO3 vQ CON-
STRAINT: HOT SATIS-
FIED,RETURN TO (1)

| (3)7EST FOR MBPA

© DROP CCUSTRAINT:

" NOT SATISFIED,
RETURN 70 (1)

(LYCCIPUTE: (a)NEW
TOTAL COST, (b)NEW
TOTAL T.V.,(c)THE
A COST FOR THIS
TASK,(d)THE A TV
TOR THIS TASK,(e)
THE COORDINATE
NURMBER AND (f)THE
ID OF THE TASK
(AND MBPA, IF
APPLICABLE)BEING
DRCPPED.

68

A\

(1)PRDT LIST OF
MBPA'S

{2)PRINT LIST OF
MOKETARY QUOTAS
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L 84

PRINT ONE LINE OF
COCRDINATE SUMMARY

TASK SUMMARY
PRINT TO BE
MADE




(1)PRINT MONETARY
QUOTAS

(2)COMPUTE TASKS AND
THEIR COSTS,BY MQ,
WHICH MAKE UP THTS
CONFIGURATION

(3)PRINT TASX ID AND
COST. XEEP RUNNING
TOTAL OF COSTS EY
MQ

(4)PRINT TOTAL OF
TASK COSTS BY MQ.
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104
100

102
101l

110

3.4 Fortran Listing

EXTERNAL FORMULA NUMBER - SOURCE STATEMENT

COVMON LPHA(4.4) s INPTIDT2) ) INCHyNOCH, INTG, IERR,INT]

COMMON IXTELSILIPTL, IPCHyNPCHy IPTG, IPRR

DIMENSTON BUDGRILDG) 4MQID(10Q),QUOTELON} \FREQ(500) yMBNGOISLY),
2MBCDUSLIVWNODRISCL ) oNOTE(S500) ¢ VALULSOL) »COSTI1500),C5P28(1500),
SNUTELL500) ¢ PSTE(RSUO)» TECHI 15000 ,OVAL 150D I0UT(16),
SMONGILISCN) CBUFLL0),CMQTLL0),KBUFL10) 4MBUFLLO)

REWIND 9

I =0
[iHER =
MBTK =
LRCD =
00 lueé = 14100

MQIOtY) = 1

QUAT(J) = J.

BUDG(J) = J.

CONTINUE

READ (5,190) (LPHAIN}yN=1,43)

READ (5,191) UINPTIN),N=1,72)

IF (INPT(1).EQ.LPHA{L3)) GO TD 14D
IF (INPT(1).EQ.LPHA(L12)) GO TD 130
[F (INPT(1).EQ.LPHA(L6)) GO TO SO0
IF (INPT{1).EQ.LPHA(S5)) GO TO 200
GO YO 189

READ (9,191) (INPTIN)yN=1,72)

CALL SKFIL

READ (9,191) (INPT(N),N=1,72)

If (INPT(1).EQ.LPHA(23)) GO YO 110
IF (INPT{(1).EQ.LPHA(13)) GO TO 120
GO 70 189

IF (INPT(4).EQ.LPHA(S)) GO TO 300
INCH =6

NOCH = &

CALL BCDINT

IF {ICRR.EQC.1) GO TO 180

e X Q3L

1DMB =INTG
INCH = 11
NOCH=3

CALL BCDINT

IF (IERR.EC.1) GO TD 180
IDTE = INTG B — .
INCH = 1§

NOCH = 3

CALL BCDINT

IF {1ERR EG. 1) GO TG 180
IDWE = INTG

INCH = 19

NOCH = 3

CALL BCODINT

IF (JERR.EQ.1) GO TO 180
{OMG = INTG

INCH = 23

NOCH = 3

CALL A00INT

IF (leRRLEQLLIGO TO 186
PSTK = [NTG

45




30

103
109

31

106
113

112

111

120

EXTERNAL FDRMULA NUMBER = . SOURCE STATEMENT

PSTK =PSTK/LCV W

INCH =2 27

NOCH = 6

CALL DCDINTY

1F {1ERR.EC.1} GD TO 180
CSWE = INTG

1 (IOWE .GT«. 1) GO TG 193
CSTK = CSWE

DO 30 JK 3 1, IENT

1F {MOQIDIJUXY.NE.TOMGY GO TO 30
BUDGIJKY = AUDG(JK) + CSTX
60 70 109

CONTINUE

GO TO 185

CS5TR = 0.

IF (LMID.EC.IDMB.ANDJLTIDL.EQ.IDTE) GO TO 111
[F (LMID.EQ.IDMDB.AND.LTIDJNE.IDTEY GO TO 112
K=K+ 1

DO 31 M = 1,JENT

1F(MBNO(M) NE,IDMB) GO TO 31
MOTE(M) = )

IATE(N) = K

0 10 166

CONTINUE

GO TO 1860

LMID = [DMB

LTID = IDTE

NUTE({K) = [OTE

PSTE(K) PSTK

COST(K) CSTK

CSPS{K) CSWE

MONOI(K) 1DMCQ

60 70O 1T1

K = K + 1

NOTE(M) = NOTE(M) + 1

GO 7O 113

PSTE(K) = PSTEI(K)#*PSTK
CSPSI{K) = CSWE*PSTK < CSPSIK)

It R

GO T0 1.1
INCH = 6
KOCH = &

CaLL BUDINT

1F (I1ERR.EC.1) GO YO 180
J=Jd+1

JENT = J

M3NO(J) = INTG

INCH = 11

NOCH = 3

CALL RCDINT

If (1ERR.EG.1) GO TO l8C
FREQIJ)Y = INTG

FREJ(J) = FREQ(JI/Z1GCT.,
INCH = 15

NOCKh = 3

CALL 3CDINT

1F (1ERRLEC,1) GO TO 130

-46-
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121
130

140

180

181

183
200

EXTERNAL FORMULA NUMBER -~ SOURCE STATEMENT

PARD = INTG

FREQUJ) = [PARD/RDOS)*FREQ(J)
INCH = 19 '

NOCH = 4

Catt BCDINT

IF (1ERR,EQ.1) GO TO 180
TEMP = [NTG

FREQ(J) = FREQ{(J)IOTENP
IF (INPT{24).EQ.LPHALSB)) GO YO 121
MBCO(J]l = LPHA(4G)

GO 10 1Ll

MBCO(J) = LPHA(4R)

GO 70 1C1

INCH a 6

NOCH = 2

CALL BCODINY

IF (IERR.EQ.Ll) GO TOD 180
LRTP = INTG

INCH = 17

NOCH = 3

CALL BCDINT

IF (IERR.EQ.l} GO 7D 180
RDOS = INTG

WRITE (64194)

WRITE (6,195)

WRITE (64193) (INPTI(N)¢N=1,72)
WRITE (6,195)

LINE = 58

GO YO 100

I 21+

INCH = 4

NOCH = 3

CALL BCODINT

IF (1ERR.EC.1) GO TD 180
MQIDIT) = INTG

INC. < 8

NOCH = 8

CALL BCDINT

IF (IERR.EC.1} GO TD 180
QUAT(I) = INTG

[ENT = |

GG TO 100

IF (INER.EC.l) GO TO 181
INER = |

WRITE (6,192)

LINE s LINE =2

WRITE (69193) (INPT{I)el=l,72) __
LINE = LINE - 2

IF (LINE.GT.6) GO YO 183
WRITE (69)194)

WRITE {6,195)

WRITE (64195)

LINE = 69 -
IF (MATK.EQ.1) GO TO 101
GO 70 102

[JNT = IENT - 1
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4l

40

202

201

280

506
505

281

EXTERNAL FORMULA NUMBER = SOURCE STATEMENT

DO 40 1J » 1, [JNT

Jil =2 [J + 1

IF (MQID(T1J).LE.MQID(JTI)) GO TO 40
KEMP = MQIC(J])

TEMP = QUOTI(JI)

HQID(JIY = MOIOCIN)

QUOT(JI) = QUOTIIN)

MUIO{IJ) = KEMP

QUOTIIJ) = TEMP

[F t1J.€Q.1) GO TO &0

XK s g . .
IK = {K =1
KI = IK ¢« 1

IF {(IK +EQs 0) GO TD 40

IF (MOIDIIX) oLE. MQED(KI)) GD TO 40

KEMP = MQIDU(IK)

TEMP = QUOTILIK)

MQIOD(IK) MQTDIK])

QUOT{ IK) QUOTIKI)

MQID(KI) KEMP

QUCT(KI) TEMP

GO TO 41

CONT INUE

DO 202 J = 1,500

NOTE(J) =

NODRUJ) =
=
=

VALULD)
MBNOL(J)
CONT INUE
DD 201 K = 1y 15G0
NUTE(X) 0
MANO(K)
TeCH(K)
COST(K)
CSPS(K)
PSTE(K)
DVAL(K)
CONTINUE
1 =30

o
0
d.
2

J
Ja
Q.
)
1
0

—XxXo
nNR
20O

LMID = 3

LTID = O

MOTK =

GO TG 132

IF (LRCD +NE. 1) GO TQ 281

WRITE (684190

REWIND 8

GO TO 5GS5

WRITE (6+1902) (IXTE(N)y N=1,120)
READ (B,1902) (IXTEIN)y N=],120)
IF (IXTE(2) +NE. LPHALG)) GO TO 506
REWIND 8

REWIND 9

STOP
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EXTERNAL FORMULA NUMBER

SOURCE STATEMENT
"300 IF {INER.EQ.1) GO TO 280

KENT = X
NUMB = 9
TCST = 0.
TvaL = D,

DO 2 J = 1, JENT

NUMB = NOTE(J) + NUMBR
KIND = [XTE(J)

PFTE = 1.

DO 1 K = KIND, NUMB
TCSY = COST(X) + TCST

PSTE(K) = 1. - PSTE(K)
PFTE = PFTE®PSTE(K)
CONT INUE

PFTE = 1, ~ PFTE
VALULJ) = FREQ(J)#PFTE
TVAL = VALU(JL) + TvAL

CONTINUE
TEMP = C,
DO &6 NOTK = 1, KENT
NUMB = 0
00 3 I 2 1,JENTY

. NUNMB = NOTE(I) + NUMB
KIND = IXTE(D)

D0 4 4 = KINDy NUMB

IF (PSTE{(J) +EQsle) GO TO &
PSUB = PSTE(J)

PSTE(J) = 1,

PFTE = 1,

DO 5 K = KINDyNUMB

PFTE = PFTE # PSTE(K)

CONT INUE

TVUB = (1. = PFTE) @ FREQLI)
OVAL{J) = VALU(I) = Tvus
TECH(J) = DVAL(J) /7 CSPS(J)
PSTE{J) = pSUB

CONT INUE

CONYINUE

VEMP = 1,

DO 7 L = ), KENT

IF {TECHIL) .GE« VEMP) GO TO 7 _

VEMP = TECHIL)
LIND = L

CONT INUE

L = LIND

TEMP = TEMP + 1,
TECH{L) = TEMp
PSTE(L) = 1,

00 8 M = 1y JENT

IF (L «GE« IXTE(M) + NOTE(M)) GO TO 8

IF (L .LT. IXTE(M)) GO TO 8
VALU{M) = VALU(M) = DVALIL)
GO Y0 6

CONT INUE

CONTINVE

VEHP = 00
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3lo

350

355

352
351

356

400

409

403

EXTERNAL FORMULA NUMBER - SOURCE STATEMENT

GO TO 4ud

VEMP = VEMP + .

DO 352 K = 1l KENT

IF {TECHIK) .NE. VEMP) GD TO 350

GO TO 355 .
CONTINUE

G0 70 280

IDMQ = O

DO 352 I = 1, 1ENT

IF (MQIDIE ) .NELMONOIK)) GO YO 352

IOMQ = 1 e e
1F (BUDGII)=COST(K).LT.QUOY(]I)) GO TO 310

60 TO 351

CONTINUE

IF (10MQ JEQ. ¢Y GO TO 210

00 353 M = 1, JENT

1F (K GE. IXTE(M) + NOTE(M)) GO TO 353

IF (K LY. IXTE(M)) GO TD 353

IF {NOTE(M) —NCDRIM)«GT.1) GO TO 354

IF (MACDIM).EQ.LPHA(44)) GO TO 310

TIF (NOTE(M)=NODRIM).EQ.1l) GO TO 354

G3 TO 310

CONTINUE

GO T0 310

IOMB = MBNO(M)

IDTE 3 NUTE(K)

TCSY = TCST = COSTIK)

DELC = COST(K)

NODR{M) = NODR(M) + 1 : ..
IF (NOTE(M) - MODR{M) «NE. O} GO TO 356
MBTK = MBNO{M)

KORD = KORC + ]

MONO(K) = MQONO(K) - 1000

BUDG(TI) = BUDG(I) -~ COSTIK)

COSTIK} = J.

DELV = DVAL(K)

TvaL = TvaL ~ DELV

GO TGO 453

KLIN = JENT/13 + 4

IF {LINE = KLINJGE.5) GO TO 409

WRITE (64194) e C e
WRITE (69195}

WRITE {64195)

LINE = 62

WRITE (6,196)

LINE & LINE - 2

WRITE (64197) (MBCO(J)+MBNO(J)eJo)loJENT)
LINE = LINE = (JENT/13)

KLIN = [ENT/4 ¢+ 3

IF (LINE = KLINJGE.3) GO TQ 403

WRITE (64194)

WRITE (64+195)

WRITE (64195)

WRITE (6,198)

WRITE (6+199) (MQIDU(I)+QUOT(])yI=n)s1ENT)
LINE = &

«50a
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450

451
479

471
«T7
478

60

472
92

y——r T LTI T T Y S W T T T TR

EXTERNAL FORMULA NUMBER -

KORD = 1

MBTK = N

IF {LINE.GY.6)
WRITE (6+¢194)
WRITE (6,195)
WRITE (6,119
WRITE (6,1191)
WRITE (641192}
LINE = 51

IF (KQRD.GT,.1)
WRITE (6,1193)
GO TO 470
WRITE (641194)
MBTK = 0

IF (LRCDW.NELL)
IF (KORD.«GT.1)
WRITE (841900)

SOURCE STATEMENT

GO TO 451

GO 7D 451
TVAL, TCST

KORD.IDMB.IDTE,TVAL.DELV:TCST,DELC;MBTK
GO 10 310

GO TO 671
LRTP

. KBUF(LL) = &

WRITE (B4195)

DO 477 L = 1, LENT

IF {KORD .EQ. IOUT(L)) GO TO 478
CONTINUE

GO TO 319

WRITE (8419C1) KORD
D0 60 L = 1,KENT
PSTE(L) = 0O,

CONT I NUE

IT = {(IENT=1)/10) + 1
M= -9

N=2Q

DO 90 [ = 1, Il

M =M+ 10

N =N+ 10

IF (NJLELIENT) GO TO 91
N = TENT

WRITE (841195} (MQID(MM),MM = MyNY |
WRITE (841196) (QUOT{MM) MM = MeN)
WRITE (8,1197)

WRITE (8,1198)

WRITE (8,1197)

D0 472 LL = 1,19

s .o et o s e e

- ———— e e o - - ———— e\ —— 14}

MBUFILL) = ©
CBUF(LL) =9,

CHMAT(LL) =3.

CONT INUE

MQGO = ¢

DO 80 L = 1,KENT L
IF (MONO(L).LT.MQIDI(M)) GO TD &9

IF (MONO(L).GT.MQIDIN}) GO TO 8O

IF (PSTE(L) .EQ. ~l.) GO TO 80

MQGO = 1

D0 70 K = M,N

IF (MQID(K)JNEJMONDIL))_ 6D TO_ 70

J = K -
IF (J.LT,.11) GO TO 87

Js J =10

‘
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87

50
80

474
475

473
474

90

500

508

$01

502

EXTERNAL FORMULA NUMBER =~ " SOURLE STATEMENT

GO 70 a8

1F {(CBUFIJY.NE.L.) GO TO 80

COUF(J) = COSTIL)

CHQT{4) = CHOTLL) & COSTIL)

KBUF{J) = NUTELL) -
DO 50 JJ = 1,JENY

IF (L GGy IXTE(JJ) « NOTE(JJI)) GO YO SO
TF (L «LT. IXTE(JJI}} GO YO 5O

MBUF{J] = MBNO(JJ)

PITEILY = -},

GO TO 8D

CONTINVE

o CONTINUE

CONT INUE

00 474 LL = 1,10

IF (MBUF(LL) .NE. 0) GO TO 75
CONTINUE !

GO TO 476

WRITE (8+41199) (MBUF(LL)KBUFILL)LL = 1,10)
WRITE (841196) {CBUF(LL)LL = 1,10)
00 473 LL = 1,10

K3UF(LL) = @

MBUFILLY =

CBUF(LL) =2,

CONTINUE

IF {(MQGDO.NE.’} GO TO 92

WRITE (841197)

WRITE (841200)

WRITE (8,1196) {CMQTILL)sLL = 1,10)...
WRITE (841197)

WRITE (84195)

CONTINUE

WRITE (8,1201) KORD

WRITE (8119%)

GO TO 219

REWIND 8

00 508 J =1y 16

IoUT(J) =3

CONTINUE

1

L

INCH = 7
= 0

]

DO 507 J = 1, 16

1F (KEMP.GT.1) GO TOD 100
INCH = INCH + NOCH v KEMP
NOCH = O

XempP a %

DO 203 N = INCH,72

IF ([INPT{N).EQ.LPHA(4B8)) GO TO 502
IF (KEMP.EC.1) GO TO 504
NOCH 2 NOCH + 1

GO TO 523

KEMP = KEMP + )

IF (KEMP.GT,1) GO TO 504

“52.
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v m-mw ENO .

EXTERNAL FORMULA NUMBER _ =~ = SOURCE STAYEMENT

. 503 CONT[NUE

IF {KNOCH.EQ.C) GO TO 100
S04 CALL BCOINT
I[F {IERR.EQG.1l) GO TO 180
[0UT(J] = INTG .
LENT = J :
507 CONTINVE
GO 10 109
120 FORMAT (48A1)
191 FORMAT (7241}
192 FURMAT (1H), 9THTHE FOLLOWING CARDI(S) CONTAIN{(S) ERROR(S) THAT Mus
27 BE CORRE{TED REFORE COMPUTATIONS CAN BE MADE.]}
193 FORMAT (1HD,72A1)
194 FORMAT (1H1,119X)
195 FORMAY (1KHJ,119X)
194 FORMAT (1)9H FOLLOWING IS A LIST OF MBPA(S) FOR TVHIS RUN OF THIS
2PROGRAM. THGSE PKECEDED BY ASTERISKS CANNOT BE DROPPED.)
197 FORMAT (13(3H (,1A141H),54))
198 FORMAT (T6H FOLLOWING IS A L!ST OF MONETARY QUOTAS WITH THE NUMBE
2R QOF DOLLARS IN EACH.)
199 FORMAT (8(1392H $,F9.0¢1He})
1190 FORMAT (103H) COORDINATE # TASK ELIMINATED . TECHNICAL VALUE

2 L cosy * MBPA ELIMINATED)

1191 FORMAT (9TH NUMBER . 4BPA TASK . TOTAL DELTA
2 o TUTAL DELTA » MBPA)

1192 FORMAT {1223X)

1193 FORMAT (37H 1 NONE NONE +F94.3,415H NONE
e $oFLlleDy25H $ NONE NGNE )

1194 FORMAT (SXyldelOXeT49aXo 13, TXiF9e342XsFTe39b6X¢FllaDe2XsF0.049%Xek4)
1195 FORMAT (1H ,9(%H MQ ,13,4X)e5H MQ +13,3X)

1196 FORMAT (1H y9{1HS$4F9.2,2X)s1H$yF9.041X)

1197 FORMAT (10(12H eravey 1)

1198 FORMAT (12K0 MBPA TASK ,9012H MBPA TASK }))

1199 FORMAT (10(2Xe1491X,13,2X))

1200 FORMAT (10{3X,5HTOTAL,4X)) .

1201 FORMATY (19HU END OF COORDINATE,I4,97X)

1900 FORMAT (10HG LRTP v 12,1GEX)

1901 "ORMAT (30HCCONFIGURATION OF COORDINATE 414486X)
1902 FORMAT (120A1)

1903 FORMAT (6H FINIS.114X)
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EXTEAMAL _FORMULA_NUMDER =  SOURCE _STAICHENT. =

-t

T SUBRCUTINE GCOINT
COFYON_LPHAL48) ) INPT(072), INCH, NOCHvINTGolERRLINTl

COMION TXTE(500),1PT14IPCH, NPCH, IPTGs IPRR
INTL = O

| ——————————————-"

INTG = 0
1EPR = 0_

If (NOCH.EC,.0) GO 10 &
361 _J=1,A0CH

K™= J+ INCH = 1
00 2 1 = 1,10

2

5

6
G ]

- s
-

=

i

Ls1+ 26
1f (INPT(K) EQ.LPHALL)) GO YO 3

CONTINUE oL
IF (INPT(K)EC.LPHA(48)) GO 7O 6 _

ISRR = 1 - ~
s RETURN L

IF {INTG. NE.O) GO TO 5.
G0 10 7

INTG = INTG e 10 ¢ T = 1 - o o

INTI = 1

CONTINUE
RETURN

i

IF (NIl 6o Ta T . N <
60 10 5 Lol L e

ERD

PUUNS SRDNINIER DRI DI S




o e oy R T
[ — -

——

- ———— e

o m—

-—

SR

L FgL ] TIET T e st e
!

N G T T e e s

[ RN Nty bt . -
L I e -

i ] T e e et e e

i

1 R b .- T T ——— e me

;j,.t‘-,: e, 7 .-

b

St e P T e —
BATSEN L T IO IR P -

ll:l!llllﬂllllll!llllllIlllIIIIIIIIIIllIllllllllllllllllllllllllll“llllllI
2'222272422222222?222??1???7?2????22?222222222222?222222222222222?22222222
r1313313 3%33333323333333333303333333333333333333333333333320333351233333

Huuu]uuuuuuuuuuuuuuuuuuuutuuuuuuuuLutu‘4
5saa¢ssssssssssssssssssssssssssssssssssssssssssssssssssasssstsssJ

ﬁSSSSaSh
cu;SioLFG566566F655665666566666685&6665556556665666656666 666666666566L66b66666°
HIRRR RN

1 l
7477771”771?77777)77l)?IliIIIIJIIII)III?)IIIII}P777III77III)IIII?VIIIJI?I

35

YRR
5) l
Slsssssh

§33333uillsill3l3$llilﬁlSISII!.&IEIIS‘CSSSl‘lblli53385833353888838i86EBB’%ISS&cB

599:999&999999999999999999999999999999999999999999 999999999999999 L9999°99

el |nnuuuuhuunnnualnunnn-huunnu"sa-uvuunnunouuv FNEPARGL UL U Rl R AR T
£ chgem

ST VO asave O TIL (SKIF anb-OI TIT L MARK)

-55a

.- ae ot
v
' n P :Inuu{ultunnnnunnannnuuv'ln ANPURRNUCUMABUGARYUNHURYUBUUVURBKVdWRN N UAR NN AR

¥y CﬁA 3:l"t M

ﬁ
ot
:o




YTy

e

3.5 Debaceing Log

In the course of getting a computer program to operate correctly,
one atiempts to follow a process which will achieve cne's chjective most
quickly and most economically. Computer operating systems contain routines
to ai€ in this checkout process. The IBSYS system provides the PDUMP
routine, and this waz the means used to verify the correctness of the

program's operations.
The "Debugging" weni «» follows:

(a) Check out card reading processes -- Use as input
the carda described in Sections 3.1.1.2, 3.1.1.2 and 3.1.1.4,
Verify their correct reading by PDUMP of Tables BUDG, M@QID,
QUOT, FREQ, MBNO, MBCD, IXTE, NOTE, NUTE, PSTE,
COST, CSPS, MQNO, IOU™ and LPHA,

{b) Check out error routine -- Introduce cards with
erroneous data in each field. Examine Item INER (input error

indicator) as well ag output messages which specified the
card(s) in exror.

(¢) Check out computations -- Using input data that had
been checked in the course of (a) above, record, via PDUMP.
Tables PSTE, TECH, VALU and DVAL as the computations

are being made. Check enough cases to ascerta.n the correct-
ness of the results.

{(d) Cherk output -- With data from (c¢) as criteria,

verify that same information that is in tables is printed.

Examine outputs themselves for correctness of format,
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Upon cournpletion of these tests, the program war operated
to produce the information described in Section 4., entitled, "Numerical

Examples of Model Qutputs''.

4. NUMERICAL EXAMPLES

The purpose of this section is to illustrate comp. er program outputs
for scveral sets of input congtraints by making use o, hypothetical data.
The volume of data, estimated by personnel at Headquarters, AMC, is
believed to be representative of the amount of data that ina, be e.countered

in actual operation, No further significance should be attached to the

hypothetical data, or computer ouiputs, presented herein.

4.1 Generatico of Hypothetical Data

4.1.1 QGeneration of MBPA-TK-WE Strucwure

The generation of the hypothetical input data weu bused
on the assumption that Headquarters, AMC, received descriptions of 55
Research Development Objectives (RDQ!'s); the number 55 was chosen
because there are 35 RDO's ir. the | October 1964 issue of the Research
and Development Long Range Plan (RDLRP). It was further assumed
that tiie 55 RDO's resulted in the identification of 150 Major Barrier
Problem Areas (MBPA's).

The number of Tasks associated with each MBPA was
asgumed to be uniformly distributed between 1 and 4 with a mean of 2.5,
The distribution was sampled to determine the number of Tasks (TK's)

associated with each MBPA. This sampling resulted in a total of 388 TK's.
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4.1.2 NDBPA Parameters

The number of RDQ's that cach MBPA is associated with

was derived by sampling 1 Poission distribution with a mean of 10,

Given that an MBPA was associated with an RDO, a
uniform distribution between | and 5 with mean of 3 was sampled to deter-
mine the frequency of appearance of an MBPA within an RDO. Furthermore,
it was assumed that the numoer of Technical Approaches associated with an
RDO wai equal to the sum of the frequencics of appedrance of MBPA's within
RDO's. The above generated values {frequencies and number of Technical
Approaches} were then utilized to determine the expected probability that
each MBPA will be encountered in a Technical Approach.

4.1.3 Annual Work Effort Parameters

The cnsts of the Annual Work Elforis (WE's) were assumed

to be uniformly distributed between $30, 000 and $50, 000 with mean of
$40,000. The cost of each WE was determined by sampling this diatribution.

The probability of success of each WE was determined by
assigning vae of six values (.05, .20, .40, .50, .8", .95). Thesc values

were agsumed to be binomially distributed with a mean . 5.

After determining the cost and probability of succeys of
each WE, the WE's associated with each Task were sequenced in order of
increasing value of cost/1-Probability of Success.

Furthermore, it was also assumed that a total of 10
Field Establishments (Monetary Quotas) proposed the Tagks and the
asgignments of Tasks were assumed to be randomiy distributed among
the Field Establishments.

h




4.2 Computer Runs

Using the hypothetical MBPA and WE parameters previously
discussed seven computer runs were made varying the MBPA and Monetary
Quota {MQ) cost constraints from run to run. These runs were made
utilizing the IBM 7090 computer at the U,S. Army Strategy Tactics and
Analysis Group, Bethesda, Maryland. The print out of one of thé runs is
given in Appendix II.

The outputs of the seven runs are given in Figures 4-1 and 4-2.
All of the Configurations produced by each run have not been plotted because
of the limited size of each figure, but a sufficient number points are given

to clearly portray the shape and characteristics of the curves,

4.2.1 Outputs Varying MBPA Work Effort Constraints
The curves in Figure 4-1 illustrate the effect of varying
the MBPA constraints without any MQ constraints (zero funds for each MQ).

Curve A depicts fhc Configurations of maximum expected
technical value in which no MBPA need be funded. Since the 150 MBPA's
comprise 388 TK's, the total number of possible Configurations (or points
on the curve) is 389. Appendix Il contains a complete listing of all these
Configurations. Of this number, 389, the first (the Configuration consisting
of 388 TK's), the last (the Configuration consisting of 0 TK's), and every
tenth one were plotted. For Curve A (as well as the other curves), the cost
intervals between points (i.e., the change al. ng the abscissa) is quite
uniform. This is a consequence of the fact that the cost of a WE was postu-
lated in the relatively narrow range of $30,000 - $50,000. Thus, the cost
interval between any pair of plotted points is around $400, 000 (10 x $40, 000).
The expected technical value intervals between points (i.e., the change
along the ordinate), however, increases as one progresses along the curve

from right to left as expected.
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Curve C depicts the Configurativns of maximum
expected technical value in which all MBPA's must be funded. Since
there are 150 MBPA'g, the total number of possible Configurations is
239 (388-15041) and ranges from the Configuration consisting of 388
TK's to one of 150 TK's (l.e., one for each MBPA}. The curve stops
at point 239 since none of the remaining TK's can be eliminated
without viola.ing the requirement that every MBPA must be funded.
The last point and every tenth one commencing with No. 50 are plotted.
Incidentally, the firat 40 points on Curve C are identical with those of
Curve A,

Curve B depicts Configurations of maximum expected
technical value in which 30 MBPA's (randomly selected) were required
to be funded. The total number of such Configurations is 359, of which
the last ¢ne and every tenth one commencing with No, 200 are plotted.
The pointe to the right of No. 200 are not plotted since they fall between
Curves A and B roughly between the plotted points.

4.2.2 Outputs Varying MBPA Work Efforts and MQ Cost
Constraints

In Figure 4-2, Curves Al’ Bl' Cl correspond to
Curves A, B, Cof Figure 4-1 insofar as MBPA constraints are concerned;
however, a2 common set of M(QQ constraints, as defined below, were applied,
Normally, Curves A, B, Cl. would have been included on Figure 4-1;
however, they fall so closely to the curves «lready plotted on Figure 4-1
that Curves Ay, By, C1 would all atart with Point No. | and end within
circle X. Thus they were plotted separately in Figure 4-2 on an enlarged
acalec, Curve C2 can be associated with Curve C1 as discussed below.
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CONFIGURATION ANNUAL COST (millions of dollars)
Curve Yo MBPA need be funded; MQ constraints ae defined in 4,2.2
Curve Fund 30 se¢lected MBPA's; ¥Q comstraints ao defined in 4.2.2
Curve Mund all MBPA's; MQ constraints as defined in 4.2.2
Curve Fund all MBPA's; MQ constraints ae defined in 4.2.2
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Curve A, depicts Configurations of maximum expestud
techuunal vaine 1n which no MBPA necd be funded an2 with MQ constraints
that represent 75% of the number of the ist fiscal year WE's chargeable
to each MQ times the averayge vost of each WE (840, 0001, The number of
poasible Configuratiuns is 89. None of the remaining TK's of the last
Configuration can be climinated since a violation of anc of the MQ consiraints

would then occur. The first, last and every tenth Configuration are plotted.

The most significant feature to be noticed upon comparing
curves A and Ay is that Curve Ay, throuzhout its length, cer-esponss
very closely to Curve A. In fact, the first 49 Configurations are identical.
While not exac!l; true, it can be stated that the result of imposing the
stated MQ constraints upen Curve A is a shortening of Curve A {and thus a
reduction in the number of possible Configurations). This ensues because
of the relatively narrow and comparatively uniform WE cost figures, i.e.,
$530 - $50,000, For example, commencing with the Configuration consisting
of all TK's, each TK is considered for elimination in the sarne order as
that for Curve A. The procedure is to eliminate it if a MBPPA cons*raint
or an MQ constraint is not violated. In this case, there are no MBPA con-
straints so the only consideration is the individual MQ constraints. Since
cach MQ represents an amount of money that is large in comparison to an
individual WE cost and all WE costs are guite uniform, then a considecrable
number of the TK'a to be considered for elimination will be eliminated in
their original order. It is re-emphasized that in determining the original
order of TK's 10 be considered for elimination that expected costs were
utilized in the calculations; however, once this order is established and
MQ constraints are considered cnly the first fisccl year TK (l.e., WE)

cost is involved.
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Curve C, depicts Configurations of maximum expected
technical value in ‘wvhich all MBPA's must be funded and with the zame
MQ constraints as for Curve AI' There are a total of 89 possible Confi-
gurations. The last and every tenth one, commencing with No. 50, are
plotted. The curve stops at point 89 since elimination of any of the
remaining TK's would violate either an MBPA or an MQ constraint. The
first 40 Configuratiorns are identical to the first 40 of Curve A,; the number
of such occurrences being less in this case than the number (49) in the
case of Curves A and A, as migh! be expected because of the inclusion of
the MBPA constraints. The discussion in 4.3. 3.1 regarding curve length
also applies to curve Cl'

Curve Bl depicts Configurations of maximum expected
military value in which 30 randomly selected MBPA's must be funded and
wkich meet the same MQ constraints as does Curve A. It consists of 89
possible Configurations; the firet 40 of which are identical to those of
Curve A,. The remaining points have not been plotted since they fall
between Curves A; and Cl; merely the position of the curve has been
labeled. The ciscussion in 4. 3.3.1 is also applicable herein,

Curve C?, depicts Configurations of maximum expected
technical value in which every MBPA must be funded and which meet MQ
constraints defined as follows. The overall amount available in all MQ’s
was estaplished as $11, 640, 000; the same as that for the total of MQ's
for curve C;. However, the distribution of moneys between MQ's was
rancomly made and varied from about 50% to 95% of the number of 1st
fiscal year WE's, chargeabie to each MQ) times the average cost of each
WE (540, 000) instead of a constant 75% for all MQ's as done for curve <.
Expressed in another fashion, the distribution of moneys for the curve
C, MQ's was such that each AMC R&D Field Establishment was assumed

b4~
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to have proposed a lot of TK's s0 that the costs chargeable to the appro-
priate MG excceded the wninlr . in it by 100% whereas ancther AMC
R&D Field Establishment may have proposed only a few TK's so that

the costs charpgecable o the appropriate MQ barely exceeded the minimum
available in that MQ.

This curve consists of BB possible Configurativns of
which every tenth one commencing with No. 30 and the last one are plotted.
The last point of this curve falls approximately within the Circle Y indicated
in Figure 4-1. No Configuration other than the first is identical ‘o any on
curve A;. As expected, the shape of this curve departs considerably from
those of curves A, B), Cy; curve Cz dropping in expected technical value
more rapidly as cost decreases. This results from the fact that the mini-
mum amounts in some MQ's are close to the sums of the costs of all this
chargeable to those MQ's; thus few TK's can be dropped which means less
desirable TK's may be required to be maintained while more desirable
TK's chargeable to other MQQ's are eliminated,

-65.




e

s n e b

haic 2t

R

APPENDIX 1

INPUT CARD DESCRIPTION

I-1

1200000ttt



PPZNDIX I INPUT CARD DESCRIPTION

FIZLD f COLUMNS CONTENTS , DESCRIPTION
1 leg « Letters’ Identification of Card
2 6-7 * Digits : ID of Program Run
3 9-15: ' L/D " Date _
4 17-19, . |. D Couat of RDOs
. : .
- 5 21-72 ! . Letters Comments
. " _ Digits * :
. - S Special

*NO' MEPA’ OR™M&¥ LUNSTPNNTS

_FORTRIW . STA'IMEIT

WNTIZICATION

6ad 00039 00000000000000000900000000 0000 "0000000000000000060000;
AR RN BBNUNRI LD USRI U BN COUGEI AR NU SR U RN RB USRI AN
IR R R R R AR A R R R R R R R RN R R R R R R R AR R R R R AR R R R R R R R R RN
22 2 2222222222222222222,222222222222..222222..222222222222222222222

3J-33333333303333333333333:3333333333 '393.03333.,3333333333333333333333
:J4~44444~4 44444444444444 4444444”4444444444444444444444444444444444
55 §5 5555555 555555555555555 55555 5555555555555556555555855§

$0SCEBB666586 665666 656666 6666666666066606666066066666B6666

aasa

0 2232B58833232883858838868880883¢8 882338b063¢808060860888588888888883¢8

60000062
NABRN NN
IRRREREN
22222222
33333333
444443544
555558555
66665668
nnn
3888388é

99985986¢

989 ¢ 99980009599996999999999¢
aRu

3
AQAUBBIaRN HEBTUBNOHRDHBGHHNNY

MLRTP" CARD
1-2,

L]
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NNDBHNINDIN
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APPENDIX I - INPUT CARD DESCRIPTION

Cpre: - . TeoNTS | '
~ Z=D COLUMNS | CONTENTS | . DESCRIPTION l
+ ! ; i '
. ' .
;o Lo Le28 Letters The Alphabet [
,; 2 lI 27-36 . Digits - | Modulo 10 |
i3 i 37-48 Special | Other Characters L
| 49-T2 . Not Used {
. | |
j_ ! DR
i * |
E [ ' '
; g :
| ! :
. ! i .o
[ | i ;
L | |
| | !
i : |
: | ,‘
L _1 f
.. l | ‘ )
ASCLAT T} URLINCPARS TUVHXYZO1284ERPETT e rayriy e ¢ (7FFT STV T T T
M l
SYMLSL ‘ OPERATION gaxooaass. TAG, DECREMENT /COUNT mmmmmmmmn) REMARKS LagiL |
K |
. | :
;OoﬁiquOOOGOuJDG 0000000060006 ¢ 0 QoOO0CCOODCGO000C0CA0CY00CCE QGLCSL&H[
-.i'-!¢Ifl’.-.ut:ﬂlllHYJ.!:“‘.RF‘)I'!&"IJIDNHthlvllﬂﬂduuu! VUL R LUBSRUHHOULLHOR UL l l’lhl-"lhn,
Sl 1:...1 ll!lllllll A A N N R N R R R R R A R R AR R 11!!]111'

: |
& ZZU 22 2222220 212222232 2222222222321222?2222222232222222’“2222222222222222

,":'333#14333 33N1333 323333333 233333 33 103 33331333!333333313331“33333333331
YR YIETTIY u};uu CAA44Radd edLatlbd b 44 4444.uuuuuuuuuu{:u4:. 43

UA4E BESSSLSY ESESEIE 555855558 FYTI I I I I I T IR I TR Y IINI I ITY I TIRITIT

'”36._6(. :Z....c6066 ;5696666 666666666 666566665666665669666686GHGHBBG500660‘:-66&&55
'1.17777-;777777771 121000 Nrrrrnyr o nrnnnIn NN I NIIYINIIAN NN N

; PR EY 2663228[2 8532.’.32 858886838 3. 838 i + 2869885885 bB8¢8B¢caBRBBEC B RBaERE 1

ﬂUl) HALTS J§ t"l ‘:"IS

,..,a.}g
s agsnl 55585850 9999550 99¢08yg99 99999559599595995999808955959955993 sb 555899

redi J"‘Illll neuunldudNEnuuRART . AUUBARPIBHUQMGN l LY. R uv VWNBKUMAGLUUG QU VAW R RN lh"»l‘l.'r
. . oo BAG CHMO R . —— . . -
N

- I +
"BCD IMAGE' CARD ’
1-3
.




APPENDIX I - INPUT CARD DESCRIPTION o
; - - 5 - v 0 I;;
SIZLD }( COLUMNS | CONTENTS | - . DESCRIPTION ° ';
1 la§ . . Letters -] Card ID
2 7-72 . | . Digits . - l - 16 Numbers, with a
‘ - 'Blanks . " | Blank between Numbers h 1
! .
' i
. * . . ‘
’ :
|
. . . i
i . D ;
! ! ' * . K
i * ;
~ i
i
| ' . !
.. ' . ’ :
. ;
) i
PRINT 375 330" 385 - |
| v X
Lo , :
i: oot atl FORTRAN STATEMENT KANTFICATION ’
LTI I e e )
VT ST T:‘a‘s‘o“a“oTS‘n’aTﬂ‘u‘cTﬂ'cuauaoaaoaoooocoooooooauooooouoncouoaaeabiacuuuuua !
HE3 41NN NBENRADIARRBRDBDBIARNBIZIBAGACAUEGEUNADNALRBLIBIVNQRNBGTABRINRNINBEDI NN
AR AR R R R R R R R R R R R AR AR RN R R R R AR R R R R R R R AR R R R AR AR A AR ARRRIIRRRARRRE! '
i i

.
'

44415#‘4444444444444¢¢444444444444444§4444454444444%444444#4#44444¢44¢44444444

T tae—. . w

l

Sii 5.95558 ssss“sss5555555s555sssssssssssssssssssssssssssssssssssissssssss
fsssssas |

e, ITINIININIINININIINININININNININNNIIINNIINIININIININMINIINI . {

;JLL&{;-&QLC $30 seifilliscgareoaagseleosaotavaetangoaco0i62co83398288¢e'582888¢8838 ! . . ;
i [ .

!Sl 36038350¢9635353092386¢032¢159¢99695993890999099899999¢999939349959069989494/9964099499

s ‘\‘u“1711|x»¢2£11=$ibn:uu_nu:.:nmn;ma:a»nu:mnuuuu«u-u;unw’.\nuuuu:rsnuwuuuunuuunnnnnr.xmnau

VPRINT" CARD . "Bést Available' COpy ‘

1-4

et st



N
.\J'

ol

|
I

Y

. szzzzz

' APPINDIX'I =« INPUT CARD DESCRIPTION
[T .\ i i
FISLD | COLUMNS CONTENTS DESCRIPTION f
! l
5 1 la2 . Letters Card ID
! AN
2 4-6 - Digits MQ ID
3 - 8=15 Digits- ' I Number of Dollars

s oo e e - e

ﬁG’OIC'ﬁIUiﬁOUq-MUN"-m"””“m'"” -

SYME0L

80 0
Jas
RIS

iiaaaﬂw
{
$5959918
23 j‘ll

OPERATION ;ADDRESS. TAG, DECREMENT /COUNT ooty

0 00 "

e e e,

hEMARKS

a ememem e as

LAGEL

|
1000000000000000000000000000000000000000000000000000000000/9006036C0

SIRIRDUBT U NINAAANNBRIABRNANNNARDPURNQUQUUBUOUOIRNLIBUBHIRIQUQLARBWCUGQNN R

11 lllqllllllllllll!llllllllllllllllTllllllTllllllllllllllllllllllllll

a4 ddd8444448448083884844844

2222222%222222222222222222222222222222222222222222222222222222222
‘3333333333333333333333333333333333333333333333333333331303
S48 Add 8448884488384
£5585 5§38 555555535554555555555555555555555SSSSSSSSSSSSSSSSSSSSSSSSRS555555
: .686566&606665500055665665o66656055656665ooBooS6n56°6666666600666&6068@00
,7 777h7777777”77777777777777777777777777777777777777777777777777777777777777777

zz*zzzzz,ﬁ
1333333302

a4

e o —

—
YvHS

Yok i

RF]
“ Q

oLvd O

8388333882883283333838333883833888388888888888888888888283888388828&88823 l'

999999995999595985969
stnanusliyunsnunnan.
7ac cs0ssa m

999469
BuNX

"MQ'" CARD

99
»

NRNY

Xy

I-5

985999

dhosaw

59999
“vuan

=

9
N

1’3395999

KitnNe

Best Available Copy




ARPP ENDX I - INPUT CARD DESCRIPTION .
el ! T | |
SIZLD | CO.L.UMNS f CONTENTS f . DESCRIPTION R
l 1-3. ' Latters ,Card ID
2 5-72 . |+ L/D/S . - | Any'Comment
| ﬁ . .
| - |
O
g ! | ,
- :::"::I' LFT‘-:?“'"’".‘-:‘-.;‘.'"' ;'- ‘,-',o‘ ‘.‘ ".' ".-A?,"':-'.' ‘_-‘-..--- -t b e g, e e S e s ey A e ey Steme ittt e e l-.;
SYM30L | | OPZRATION :Aoanzss.rac.ozcneusur/couur----—-9 REMARKS LAGEL

|

.??9?9L@?Sﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁf233333333333333333333333233233332333332333333333333%3333333
‘2‘...lsl‘llll'1XUllllllllllllllllllllllllllllllllllll!llllllXltlllllll!lllll\llll
;72222°2222222222222222222222222222222222222222222222*22222222222222222222222222
' 33333333@33333333333333333333333333333333333333333333:3333333;3333333:333
el ..~§4;4:444%4444444<4444;44444444444444444444&444444:44444«&4c‘4‘s444«4«4<44
Y esdshasseses Cl585555558585585556855856585T585685558558558585505858558538888883
';g,.as;:aaaeoséaosooeoasesssssessossssssssssssssssssssssssosssssssssasseassssssa
7;771‘1777777777777777777777777777*?,17771777177777717771177177177177717717777'

1 .,3zaaac°aaaass§asaaazssaasaaaaasaaaaaaessaasasaaaaaesaaasaaassasassasaaersaaaasa l

i
Fn%SB PP999999=999999599 999999999999999°999999999999999999999999999999999999999
widessh a-wuuuuuiuuuuunnnam-xnwuuuunnnuunnuuuuunwuunuuuuuuuuuunuuumeunuunwn»n

\N_,; eac coceme e e e e enaaes ——— e

)

}
1
|
I

OBYD DINOTIAS €O IEVHS

WEND" CARD

6 Best Avai!abfe Copy



iz } ¢388¢8d

€E99559'999 995999 99969999999999999659995999899%95999699669996599 995 619666 °99

/ d::o;sll|auuuaMuuuubnnuualunnnnnnuluuuuo.uuun quua R R R R O O R R R YT Y

{ K4C CHOMIH W e e e e ere e m— e e s
S’ ‘

s o

] l 1

‘—-—-—t-

/J

[ SRR . i AL LIS R CIREE R R < o

APPENDIX I - INPUT CARD DESCRIPTION

COLUMNS | CONTENTS ! DESCRIPTION

1 12 L/D/s Any Comment

.
-

‘e

/.:a:..-' r._.l A’
M)
l.u-

CPERATION ;ADDR;SS. T4G, DECHEMENT /COUNT sy

-T_Un’

PPRNILY S,

T s

v 4 ot . ma NIONI® P et Mkt s ey cmut ¢ me L N S

_SYMBOL REMARKS

. |
00008500 OOOGOWGOO 060 00000000000000000.000000000000506000000000000000¢

|
up3«sch%|munuuﬁhuunnnunqnhuunnuuuunanunuuuuuuuunuauunuquuuuuuouuuuuunann
733 1 ;‘ "llqlllllln AR R R R R R R R R A R R R PR AR R RN AR R R
l 22222 24222222222222222222222?222222222222222222?2222222222222?22
3333233333(3333, 333 33333333333333333III33I3323333333333333303833803

4
3l;

i ~~~!:4444444F44444 40444444040 488840452444444444480806344888434444048
|

|
!

3:%3555;3555355 HSSSSSSSS5555555556555555555555555555555555&5555555555555

"53666f%6 .054 ,Ga06066666566666656665666865u6ﬁ§665€666660606566560666
l 77177777777”7777777777777777777)777777)77777777777777777777)7?7777777

.

"HEADER'" CARD

’

I1-7

i
i

i i -

?2 333 f'«28888J3888888238888888388838883°3 5883888:236¢885882838¢2888833888¢88¢8123
i

nHRI N D

IRRRR RN B
22220222
33333333
443448888
595855488

56666656

mmnan

ZedS €02

CHVI 2i10Cs

— —

Best Available Copy



Ve i e ket A e o -

APPZNDIX I - INPUT CARD DESCRIPTION

DESCRIPTION

COLUMNS CONTENTS °

1
\

| 1 ' 14 . . letters . ID of Card

[\N]

6-9 | Digits | MBPAID
3 11-13 Digits ' Fréquency of Appearance
: ' . ' within the RDO (A Percent
(wy ) ’

4 1517 | Digits
‘ between RDOs (A Count)

19-22- . | Digits RDO Factor (U )

6 24 | .Blank/Any' | Drop Indicator, whcre:

[y

Other = Do Not Eliminate

)

[P

.

¥

Frequency of Appearance -

m)

Character | . Blank'= may be Eliminated,

)

. s
e I T T e PP R SO

FIPRTOIELY 018 c;ca‘-' el

SYIESL l OPZRATION {AODRESS.TAG{DECREMENTICOUNT---——-—-;§ REMARKS
!
’ '
3000 %00 060 | 6000000000000000000000000000000006000000000633000000003000

;.:! P LI ) 1,1 [ NUR] nnuls):&uuxm:ulmmxnunanununuuxmwnuuunuuuuuuuuuuuuununuuuuuuamwu n

Tl Lfth I!,llﬂllllllll!llllllllllllllllllllllllll11!!1!1111)!1111111111

C2222222222 22202202222222222222222242021222222222222222222222222222222

. ﬁ333335ﬁ3333333333 3 3333333333333332333333333333333333333333333332333333

o / i
.““‘ﬁf‘4‘4‘44ﬁ4‘¢“4¢ SAAGA4444048444484444444843444804044888848383228¢84

;65552ﬁ5555355ﬁ555555il5555555555555555555555555555555555555555555555555
: l

..........

Diiiitioitiesiliecs 6 Lob666656666666666666666666666666666665666666665666

R R e R N R R R R R R R R S R R R R R R R RN R R R RN R R R R R R R R R R R R R R R R ED

» $8083285.38883¢5382883888086838268858888238838883883888888838
9

]
§09894999959699999999995999959699949955999599999
URANNUUBNNURQGUOUARNAURE VU BRI R HORCAUSER AR R

~ e . - . © ee e e es—

Nt : “ .. .,

"MBPA" CARD ,

1-8

.

LABEL.

000006G00
BunRI ARG
111l
22222222
33333333
46844443
55555555
66666666
1

23888888

OYVI DUTDENLS (DL BUVKS

—
-

959999999
NN KM R B

—

e




et

e A o . Bt

APPZNDN I . INPUT CARD DESCRIPTION

FIELD “UVNS e ] . -
' COLUMNS | CONTINYS ' DESCRIPTION
i i
! . . . H '
oo Ioiez Letters Ca:d ID i
1 H
;2 6-9 - Digits . MBPA ID I
| .
"~ : t
{73 11-13 Digl:s _ Task ID ,
: |
| 4 15-17 Digits WET ID |
L3 19-21 Digits © MQID ;
{ .
‘ : . i
° \. ,23"25 S Digits . Probability of Success - i
| ! ‘ { (A Pecrecent) . !
I . i » :
[ - : . 1
! 7 I 27-34 ) Diglts Cost (Number of Dollars) ) ‘
i I . ’ i
| | |
¥ !
| | ;
! A
. |
. i
: ]
! |
; l
: I
i
| |
: — )
LI rOYES 005 CUR CO5 0RO 000312007 17 ¢ e P TITIT TS s
. : i '
$Y'430. % 1 CPERATION :ADDRESS. YAGC, OECRENMENY /COUNT —r——l RTMAAKS : Ladel ;
R i :
oh dau 06 1 00 00 0 0 000 £0030005C0C000000000006C830000C05CECINCEE ol
N 't|Uliloidllllulnlillovuxiullt-llnhol'l"lH-HHHlIJlVHﬂlMuuuﬂhuu«hllIuuﬁlhuuhuhuuhnuunnunnunv.u .;'n
EREEERE RRNRHERSRRRRRRERRRE N AR R RN RS NN RN R R R AR R R RRNRARN AR RN
"zzz'u zzzzzzzlz 21202222222212, 122222222222222222222022021 20N NNNNTLL,
: Q.';é.Jszzz 3131 3333333333333333 33333143333334313333333333333313334331333;5,31344.;
H ) e
'_-.4.‘-‘.‘-’-'-”-44!.-.{. YRRV RS RXR XY CoLaaeddbeitdadediaddasidid —l%&%:---l(-.-:"’-
T ::SSSS‘5555555555555555555555555555555555555555555555‘555555555 ss £538543 ©
e
| _‘:70562.'3&&6660506695650 soaeoésaassssssuessaetesnesoaseneeeaaaea,wac;,uecsaa 51
] 1
';;777777777777177777777)77777777 77777777777777}77717;777771777777'7777777777;77”

l :'35’5“3'28’33;“38;233’22228898’HSS&SH.oSSaS68885333034858&8528-“58228623;35361

k,'
t'I §56¢ “ 999999“49 59 §6946559899999999 9G953559995569696946.¢
RN ll HAAANNUEREDNAGL I OR ddTwANLY uu

¢

(]
u.uuunl.au YL UBuDE
uc [3E

-

"WE" CARD
1.9

N



B AN

}
S END: '. e negerns e - fa weese -t mmiemeane - mmmea gt -y
;'l { . |
SVHLSL % CPERATION lADDR&SS. TAG, DECREMENT / COUNT e mmmmer—ly REMARKS LABEL }
|
- il |
i A’JG')U-10090005UvOOGOOCOOOOOOQOOQOOCO0000000000000030500000000000000000000000900&
_.: FCIE IS WHHABJBEN INNDBI inﬂﬂa“}luxﬂhvJluﬂuﬂﬂﬂh”““Hu“uuuuvu“uuuu‘lﬂhuuuﬁﬂ""“"h”""‘;‘ @
}_’.:1“] .3..»11.’111[1.11111'1l1lllllllllllllll!llll1ll|llllllllllllll”lllllllllll:{
R 13
rroae "2’222222i227222422222222222222‘22322222222222222222222‘222222222222222222¢I:
PN S
1..23332333133.13.'134433333333333333333333333333333333633333333333333.\3333.\\3333334:
Sase ‘Q-:-‘ws‘w‘n\“\--ui“‘-4‘&4‘4“4‘~~ (44444288404 444 186444850244 “‘i“‘-““?}
v ‘f-:
: ‘.;,.-5)55‘5‘55 :a.a555555555555555555555555555555555555555555555555‘55555555i:
. .',uf';éi'..';.....665.'.36;65505605655D555056066506655555555555695SDS55556565665&&656&55!’;'%
"..)7777 l7:7777777777777777777777777777/777777777777777777777777771777777777777777‘
i
-.323353'353332'5'3 et 3333353382393338383553338!588ﬂ883338353385 gseB3eaBa12888808
y s i
,1‘39999"99’:"‘5599] 9¢96699566999996995996599933439 99395959939999986699 9999‘3549:99“‘)9
»hl!)‘llrll)lllu-‘lll »rd .u”l&!’-"au"““‘ﬁ"’.“ﬂ o .U'\UIU“““““I’H“D‘.HU Uﬂl‘”“‘bﬂ)‘ﬂk" ANk
188 (ot » . .- - . eam—— .

APPINDX 1 - INPUT CARD DESCRIPTION

FIZID | COLUMNS | coNTENTS § - DESCRIPTION |
| . | o | "
; b l=2 . Letters ID of Cazxd

;2 4-6 . Latiers . ' ‘ Program Control Field

{Must be ''End")

"WE END" CARD
1-10

I
i

i




APPENDIX 11
SAMPLE COMPUTER OUTPUT

-1




I

A PPENDIX

SAMPLE COMPUTER OUTPUT

II-

NOQ MBPA OR MQ CONSTRAINTS

LRYP 88 28SEP6S 0S5

NN - - MmMoOrN
~nuRU\0h-qu~ru¢
-t

L I I R

W s

ﬁ'fﬁ'ﬁﬂ‘@G‘Nd\ﬂlﬂ
-

-y BheOO~mNT
-ty

NOT 8E DROPPED.

N R gn g Wy g

e B R R IR R

QDO LPNND SN
NN E O RO N

[l N N
S S M e O emy S emy e P
W W W W N W v b s e e

L R . Y

THOSE PRECEDED BY ASTERISKS CAN

FPOMOPANND e p=)
] TAH DN N
E -t oy
G o™ o s vm oo o e mm
8--—-u--c—-~~u
[
a

VO NIND oy eONO O
w L] DO miym g
; i ot el ot
L R R I N I A
b % 400 o o ot e S e

ZVOMEINOM OO NN
2 =MOATNANMDOOCOMNM
= -t

L

V) ooy oy

I

B o o

EEP-OM OO NNDD e
“MAETNORODON

FC

[ dia il I N Py

s

S e s e e W W W e G

MO RANND = O
~NTVWODODN

2
15
8
) 145

GLLOWING 1S A LIST OF HBPA
FOLLOWING IS A LISY OF MD

o o e

{ ) 146

AS HITH THE NUMBER OF DOLLARS IN EACH.

NETARY QuOT

0. Q.o O.»
O.e
Qe Oos o..
Q.o 0.

00.
ol.

0.»
Q.o
[
0.

- oe

0s
0
0
6



’

Y

00000000000 000000000DC0000000000C00000

'

W
il
Q
z

[

"7 -0s80€

*O0E9E
*00tlE
*gQesc
C*DSE9E
“ope6te
‘0592t
1134
*Q006EE
052zt
*0s98e¢
*0590%
*0000¢
*001¢eY
*00Zve
*0sy1e
*0se8E
0092t

(3NON s

CTTe TTTYIN3G
uwm&zuzmqw VA6 e

As0d

@ITOAANd "

!

*069%29¢€1 822°0 099°25%9 g g
*05EE99¢ 1 5210 898°25%9 Y g
*056269€T L11°0 266°2649 y £l
*0S6SELET 280°0 GOI*CSH9 1 7T 1s
*0S5892€1 5600 961°€SH9 » Yy
*0s0%G8ET 4500 262°€549 1 €2
*062124%8¢€1 680°0 S4€°ESY9 2 €
*05652BE1 LS0°0 SEY ESY9 1 1
“CJ2cnb6tEl 190°0 26%°€5Y%9 2 211
*0Scv%6E1l 690°0 2GS ESYY € 0y
*030986€1 920°0 129°E549 b4 vy
*CNE6ZIY] 2¢i°0 L69°€599 1 111
*051920%1 850°0 662°£5%9 € 4
*0ST1L01%T 650°0 158°€5%9 1 ri a1
*0099%1%1 $90°0 916°E5Y9 £ e
*Q0ZZ8H1 %900 186°£5%9 27 Tevy T
*00v%12%1 §%0°0 S20°45%9 1 1 |
00289241 . 8€0°0 120°%6%9 b4 4
051498251 2%0°*9 GO1°%6%9 z »2
*OS6Y1EYT 120°Q 161°55%9 Z 1s .
*0021%E5T . $€0°0 BLT°45H»9 € 6Ll
*QOL8LEYY 0%0°0 €12°45%9 Ty T B
*05560%%1 %€0°0 252°9SY9 2 €€
*058S%9 %1 6£9°0 982°95%9 1 26
“0S1E8YYL 1£0°0 G2E€* 4599 € 121
*0SE126%1 2200 LSE 4559 2 U1
*Go6LS5 YT £20°0 BLE LS Y9 LY 3
*G02165%1 T 910°0 1095899 TR T gy
*0586294%1 810*9 L19°496%9 1 %9
*002299%%1 610°0 GEY 5599 2 L |
00196941 9100 5GH*45%9 Y el3
*J5€82LYT " 610°0 0LY°%5%9 L 3 0s
*000192%1 110°0 885° 9549 € 021
*059208%1 " 800°0 005 +5y9 "2 T 68 .
*0592£8%1 200°0 20S°464%9 L) 0s
*062088%1 010°0 SIS°yShye by B8El
*C56%16%1 €000 GZ5°H5%9 9 %2
*00994%6%1 900°0 825°45%9 1 95
*CS64Y86%1 %C0°0 €ES YSY9 P4 $2
*CG691I6T ¢ INON 1E5°y5%9 INON  3NON

ST T w01 ] V1130 101 2 TTTOMSYRY T vdou

©L2NIVA IVOINNIaL

o 03IVITHIT USVL

NIV IO

+  31¢H1G¥00) *

"
1
= |




*00L6¢

o ) *056€£9021 815°0  981°1£%9 1.8 (1]]
] 0555y *069€2121 4¥52°0 SIL*LEY9 [4 € ) 6L
0 *0SESE 00264121 £€19°0 616°8€Y%9 b4 69 8L
0 0522y *0sSYg9121 669°0 2ET°6EH9 b4 €51 Iy}
0 Q529% *00892221 125°0 1€8°6EY9 € 96 9L
0 =Q0.L2€ *0s01L221 ozZL°o 86E°CHYL9 e b2 S
0 __ o “00£2€E *OGLENEZT 6290 613°1%%9 . z s2 2
‘10 0059y *0509¢£2? 24%°0 8AL° 14949 € L2 D €L
itd e “0SSTE *os02eE2l €6£°0 181°2%%9 1 1321 2L
0 “0S9LY *C0yrivel 689°0 €25°2%%9 Y 91 1
o *0688¢ *06029%21% 0%%°0 £I2°EHY9 4 6€ oL
o *0060Y *00609s21 09¢°0 cALTELYD t 111 69
o_ *009SE “0081YS21 £€25°0 €9G* 499 i A 49 99
0 *0099% *G09LLs21 1S4°0 SE9 Y4 %9 2 99 19
14 *D510¢ *co9ez9el tee*o 98L°5YH9 Ea K4 97
0 *05%0E *O5LES92 8%€"0 009°59%9 Y € 59
0 *0035¢ *602Y8921 €15°0 820°9%%9 1 12 Vi
0 *0%Z9¢k *coo02Let 16€°0 109°944%9 2 8l €9
O co0s%st _ *osz9siel 1L6°0 166°99%9 1 € 9
0 “GOB9E *o0is6221 91€£°0 895°1%%9 1 89 T 19
0 __ __ ~op2re  -~coszeszl $85°0 G88°L%%9 2 F4o] | 09
1] *000s¢ *00169821 6S€°0D 69589990 3 - 8s 695
0 i . -o0sseeg *00L450621 962°0 828*8H»9 ) L S ! 86
‘0 *00YSYy *0s2Le621 812°0 €21°64%9 2 08 L5
a *0sB8Y *0s928621 25%°0 19€°64 %9 4 01 9%
] *0555Y *cOs1E0CY 961°0 €6L°659%9 13 vel 55
o - *0088Y¥ *050120€1 012°0 686°6%%9 r 3 021 17
4] *0519% *058521¢1 10£°0 661°05%9 2 ) | €S
82z *0061% *0202L1€T 291°0 005°05%9 1 8e 2s
0 *06L5¢€ *006E12€1 6€2°0 299°05%9 € P4y | 1s
o .. ."0098€ _  “0S96%2€l 612°0  106°05%9 € 174 SE 0s
(1% | *00L%€ *052882¢1 $51°0 1Z1°15%9 T SEl 64
0 _ *0062¢ *05622EET 002°0  S12°15%9 € -1 8y
- 14 *00LIE *0S8SSEEN 021°D S1%°15%9 1 11 1y
0 *0s36% “pssLBEEY $61°0D S65°16%9 € 62 9y
] *0092¢ *00vLEYET 181°0 061°16%9 2 95 Sy
0 . *0551Y “00001%€1 1€2°0 LL6TISH9 v 69 Yy
0 *062s< *0SSTISEY 2€E1°0 802°2599 P 801 €y
L] *DsLyvE *0089%SE1 $51°0 0vE*25Y9 € L rd ]
1s | ____°O0igy  OSSIOSET S¥1'0_ 96vtes9 118 1y
T vdsH TTeTTTTYAN30 aviol 5 vi13a - W10k HSVL  vaou a Y3gHaN
J1VNINII3 Y40 e 1809 . 3 LIMIVA YIIHI3L GILYNINTIIT USYL 2 3IVIIOU0IDD
atalvbhiaidl Aot it USSR . e R . ! . ) AL et
— - - e e i i sos e i . L ST e MRS

-4




\AHIIIIIIlIllllllIlIIlIlIlIIIllIIlllIlIIlIl|IIIIIlIJIllIlllllllllllllll!lalllllA

I - il
0 *00L9Y 005645501 0459°2 691°16€9 | S4 | ozt
0 *0S00E *GO196661 H41°0 628°€£6€9 b4 031 QA;
0 *0S0LE *C5192901 5459°1 €55°%6E9 F 6 81
0 *0sY1t “032€9901 €802 g61°*96¢9 Y 151 h.:_
o *QozLy *0S9%6901 . 0s2°1 182°86€9 R 221 911
0 *0559E “C6a14L01 681°2 1€2°0C%9 2 121 m_A
0 *0062¢ *CO622101 9C9°1 122°2049 B o 91 y1L
0 *0090€ *20801801 o€z°1 128°£3%9 1 8y €11
0 *0025€ *03%15001 2551 15376049 N 4 1 211
0 *0022¢ *6099L801 YET*1 695°906%9 2 €3 1484
0 .. *009%¢ *0088J501 80%°1 Ev9tI0v9 . € a8 . ont
o “0S0LY “GCYEY60T zoe 1 159°53%9 2 66 60
[ ) _ *LS2LE *05%35601 010°1 €SE°21%9 1 911 801
801 *0S65€ *69222511 €69°1 €2Y°11%9 1 891 L0
0 . “DSEEE “059€9911 $11°1 911°€1%9 € 22 90 -
0 *DO90Y *000269211 0€s°1 IEZ*HTHY 1 s3t 50 .
Q... *0s60t  °009£111 R 1 | J9L°61%9 € _SE_ 40T o
0 “059€€ *0SG89111 116°0 STI°L1Y9 1 18 €0T
0 *0028E *00220211 . 2€2°0 $20°81%9 2 $6 20
0 "00%9¢ *Q5%9%211 298°0 9528149 1 o1t 101
o _ "O0BLE  -0089iZ1T  _  6L0°1 819°61%9 2. 611 0or1
0 *0G62Z% *009%IE11 0%9°0 L69°02%9 Y €2 66 .
0 . *0s16¢€ *0SSISEIT | 26%°1 BEE12%9 € 69 86 =
81 *Q0O0ZE *00EL6ETT 048°0 628°22%9 1 81 L6
0 . *05%9%  *O0CYERTT 12L°0 699°£2%9 1 oy 96
0o *008YYy *pG108Y11 16€°1 OYH 4299 2 61 G6
0. i .=0506Y *055S2STL , 2sL°0 LE8°S2%9 2 €1 %6
0 *00LSE *Q09%L511 €LE°1 685°92%9 1 ot1 £6
O _ . . __ "CSELy  *QOEOI9IY  §29°1 296°12%9 € 59 26
o *0SSZY *05925911 009°0 185°62%9 ; 2% 16
601 *006EE *00200L11 - %2£°0 £81°0€%9 1 601 06
0 *05%6¢ *00IYELTT YE€0"1 115°0£%9 1 £01 68
o *0089Y *£56692 11 911°1 945 1£49 4 st 98
0 *0SY9E ~0S€91811 569°0 199°2£%9 Yy 61 i8 .
0 ... “DBSSGE  *00BZSBIT  2%95°0 9GEEEY9 € - 8€1 98
‘0 *0S00€E *05526811 €6%°0 668°€EH9 r4 901 8
0 *0080€ *00622611 . 89L°0 26E°HEY9 » 89 %)
{0 *050TE *COLESHTIT £2L°0 S91°5€%9 1 6 €8
0 *0s16€ *CSEYRTT 915°0 €88°SE99 1 yel 20 .
Mo “0SHYyYy *03561021 LzL°0 654°9€99 £ sL 18
TCovdoW T & TTTUwii30 Y WwiolL o V113G Wwlol Ta TTTUSYLTT yéau N U3OHNAN ;
AVHTHING VOH e 1502 A UTYTIVA VOIIHI3L v 02t rTutan dSwtr o« 31wHIey099)

S T o @Iy - ) .

. . . \ \ ' . -




L

—

HOOODO000OVOFOOOO

™

o
"‘DCDOGSO

e

'
1
i
v

.o

o~00900°ooooaoodoé

o

|0

T Vd8H e
uuyﬂzuz—qm VdSH

~00L9% 0262568
~00Y%E *00196668
*0088% *000%€C6
-0SZLE -0382896
“Q50E€ *G500216
~0082€ *0IBESTH
*0ssdly *00L98(6
~05H1E *C52Y€26
*0s06% *6025926
-0s€2E ~0SLH1E6
~0080% *0DTLYES
~0S9%E *GI6L8€6
~0582Y *05622%6
*0S21€ * 0095996
“0081E <05996%6
*059%Y *05%82s6
*0S19% “0D1%266
*0022% *0520296
“D06SE *05%2996
*DSTIVE *3SE8696
*0SL8Y *00SZELS
*0s89¢€ *05218L6
*00£$¢€ *0018186
*DSZ9Y *00%£S86
“00Z4€ *0596686
*051S% *0589€66
*0SSEE *0292866
*OSLEY *0S191001
*005€€ *00665001
*002sY *00%€6001
*00SEY *0098€101
*0C3EY *05128101
“05Z9Y 00952201
*0010% *05812201
*0S18€ *0S611€01
*0089¢ *00L0S£01
*0080 Y *00518€01
‘0sl9¢ *Goe8ey 0l
*00561% *05059%01
TOswzy | 105690501
vi13¢ T wviol
1509

.- - g

68%°¢ 165°10¢9 1 92
089°2 £80°S0€E9 £ 211
9G€°2 Z9L°LOE9 Y L1
11%°Y gL1° 519 € €21
2L0°€ 625°41€9 r 4 62
96Z°Y 109°L1¢€9 ¢ Z
y28°2 168°12¢€9 2 511
€Sl € 12L°H2€9 1 9¢1
198°€ Y1Y*BZES 1 91
20%°2 IYE°2€€9 € 29
6£9°2 EHLHEES 1 9%y
2991 29E°LEEY 2 921
800°¢ 498°8€€9 2 18
$62°2 £98"14€9 1 1821
055°2 01i°%4€9 1 1€
011°¢ N99°9%¢€9 ) £ y
11%°2 OLL"HYE9 4 9¢1
get-1 LH2*25€9 y 66
111" 9H9°EGEQ 2 L
9€6°1 €28°HSE9 2 99
61€°1 6SL°9GE9 1 LET
€%8°1 8L0°BSE9 1 121
1112 126°65€9 2 8
086°1 2€9°29¢€9 1 61
298°1 210°%9¢9 k4 1€1
224°2 $50°69¢9 2 611
181°1 912°89¢9 1 s
2Zy*1 €9Y°69£9 1 92
$12°0 588°01€9 b4 €01
G69°2 669°1L1€9 13 ont
LYl 461°92£9 9 oY1
»61°2 999°GL£9 1 Su1
€08°0 659°LL£9 1 2s
8es*e €99°81€£9 L T -1
teL1 961°18€9 P €11
0I8"1 126°29£9 € &Y
yE6°1 1€L°%9¢€9 13 121
2£9°0 129°98¢€9 1 L2
066°1 £0€°LBE9 € L
9L8°1  t6276GE9 LA A
s VY1130 10l e TTUNSYL T vdou
3 _3NIVA TVIIKHI3L e
..... R A felc e O S e

)

k]

QIIVNIKIAZ HSvi  » WMQzuoaocu.

-6

TY3IGUNN

A




- -

Nem~ *050£¢ 059904 L
‘ozt *0062€ “O0LLEYL
0 “05ZLY *00921%L
0 *0$52Y ~0536152
118 *0665: *COuL9sL
o “0CBYY *0SEE09L
[ *DsoLy . “Cal18%92
611 *D60%€ ~0N09694
0 *0SH2E *Cs01E22
0 *050%E *COSELL
0 “GsIEY “GCSI6L1
£9 *0622¢€ *QILIYBL
o *DSHSE *0562182
") ~30EYy” “G08BO6L
z *0010¢ *00T1€S6L
o *006%€ *D0ZE86L
o *06LYY *co18108
0 *05%LE *0GgZ908
o *0s%€y  "00ZJ018
621 *000%Y s 9EH18
0 *0656€ 18189
o *0520% <. 71228
gy “0SLEY *0.91928
7] *0GHOE *GO211€8
lo *00sS€ *CS0ZYE€8
'8y 1 *0095% *0SS1LEB
o *0SL1Y *0s1€2%8
. St *00L6Y *006%9%8
o *0$.SE *00BY168
o *0022¢€ *0SS06SE
o *0STIE *Cc22868
SZ. *9082€ “006€198
) o *00%0€ “C0u9998
0 *0ONGY *300L198
'a *0S6EY *00022L8
o *A0S€E * 3566918
Q *052Z1% 0646518
) *0S21Y *G0LOY8Y
0 *05L1¢ *05%2889
¢ *0048€ *GOZY168

T vdon T e TTTyRI3a 0 T WDy
1502 i

JIVRIWETI Veail e

- . .

T U

[P —

1v1°2 9¢E°S219 4 Ugtl
2¢€°¢ 8L%* 21219 1 021
90£°S 018°* €19 2 £2
85S° Yy 911°9¢ 19 € 411
QZ%°G . 419°0%19 1 18
186°9 201°9%19 2 SE
662°S 180°€519 € S11
16L1°L 18£°8619 1 611
€615 Z2L1°9919 € 92
4G4°g S9E° 1LY F4 SL
8€L*Yy 019°6219 1 €1
196°¢€ L5S5*9819 1 €9
968°¢ L11°8819 1 %301
110°% €L6°1619 Y Y11
1L6°S $86°6619 y z
L96°¢€ 956°1029 1 22
€£0L"S €26°5029 £ 13
6€Y8 529°1129%9 £ r4
260°€ $93°0229 1 SL
S0€£°S 1s1°€229 1 621
968°¢ 2948229 1 6€1
92¢°S 81E*2eey 4 Lt
8422 $59°1€29 F4 8y
66L°S 268°6€£29 F4 8L
156°% 169°5%29 L] 6%
r4 § A1 199° 9529 1 %1
80Z°y £SE°9629 1 rd;
1L29°Yy 195° 3929 1 Si
€02°s 681°5929 1 29
958°2 26EQLZY £ €11
gge*1 6492°€129 1 S8
660°€ LE9°HLZ9 1 1 ¥4
940°¢ 9EL L2229 2 291
216°¢ 28L°0829 € 9211
L12°¢ HGL* 9829 2 92
102°¢ 146°2829 1 6L
g22°¢ 611°1629 2 Y ’
v60°2 Y3629 b4 +g
682°2Z 864°9629 2 v21
»18°2  €8L°8029 € 09
e vii3a  1viol s T oNSYL O vdtu

SSATIVA TVYOLINDAL »

a:
LM VR '

YRTUTAI NSyl

00¢
661
961
161
oo&
mc:
b6

€61
Z61
161
cog
68

891
191
981
S8 7
481
£01
291
181
om:
6L1
8L

1LY
9L
SLY
5L 1
€L1
211
121
oLt
691
891
L9

991
s9y)
49,
MOMHW
Noﬂ
191

Y3IaHAN
JLYNICE0DD

-

-
v

11-7




(]

-
i
- St o A

') .. ToDslE *Q022365 00s°¢ 918°118¢ 2 18 0%

) *0568Y *CO0%ELS 299°01  L1€°L18§ Y GET of .
0 *000LY *0562866 €11°61  6L6°120s 1 £2 8¢ :
0 *Q0ISY *(S66229 L2S°21  260°198S 3 6 L€

0 . *0sT6% *0s0SL39 84L°8  619°658S o 4s . o€ :
lo *0649¢ "002v219 $58°9  16€-898S 1 ot <€) ;
zz *000Z¢€ *5560919 110°S  €52°518% 1 22 9€2) {
G11 “051%€ *6562619 286°9  %L£E°088S 2 o11 £€2 :
lo ~000%¢E *G012229 619°c  21£°188S € s6 €2 .
€1 *0s10€ *3011929 6%L°9 166° 0685 € €1 1€2

wwud < 0s%0€ *6521629 S8E°L  9YL°L68S z yo1 o€

95 “0s€1€ *00L412€9 1€2°y  5Z1°5055 £ 95 62

0 - 0049¢ *0SOESE9 226°s  1S£°6065 2 59 82

0 - 0590€ *CSYB8E9 8ES°¢ 822°5166 i 86 123

121 *0516Y “CD10CY9 L16°S1  918°816% z 121 92

'69 *QSSBE *25269%9 €1L°6  EEL°YE6S 1 69 622

o *0S00€ | *00810S9 606°€  SH% IvES 2 111 v2 o

0 *0620¢ *358LESH %81°6 SSE* %96 [ s11 €2

o *009%% *(D18959 218°€  6£5°€565 1 L 22y

P *2099Y *00L2199 86€°9 119°156% 2 2zt 122,

o) *00I9€ *GUE6599 89%°01  60B* €965 y 6L oz -

0] *000E Y *00%5599 8%6°8  LLZ %165 ¥ S6 61 o

3 *0081¢€ *ULYBELD 69E°€1  G2Z°€86S 1 Py | 81

lo “0s51€ *Gu20LL9 009°6  S65°966S y 1€ it

0 *0052¢ *0521989 LLESIT  %61°9009 Y %6 91

vE 3580 *GSTHESI 33203 126°2129 2 ¥ S1

£9 *gs1te *0015289 »22°8  %06°0209 1 €9 41

0 *D090€ *£529069 s€8°9  821°6209 2 L6 €1

)  *0S%EE *0589€69 1659  €9L°SEI9 1 »El 2t

2 -0042¢ *00E3L69 ¥58°Yy 195°2%29 v 2t 11

0 *0061¢ ~50DEODL 280°9  4l%°1939 4 171 o1

‘98 *508YY *D060%3L 0%1°L 964 €509 1 98 60

3! “D0LZE *021583L $29°9  9E9°09)9 1 691 80

9¢ *0%29¢ *D0Y811L $10°6 192°1909 1 9¢€ Lo

29 *0SEYY *GS9YSTL S16°11  LEE*9209 2 29 Q0

o “009LY < 0006614 125°8 21671899 1 1 502

Q *o0Lct *0l99%2ZL 94%5°S 6EH 9609 £ c6 ...ON“

0] "OsLTY *ageIed SS1°S 986° 1019 2 ¥ €0y

{5 ~COOLY ~GS02ZEL t6L°8 v 1°L019 Z 96 20z

101 *onoLE *0SC69EL 20%°6 2€6°S119 1 201 102 )
v¢au . v1130 wiot s V1130 V101 a oSVl vdOil . ¥I0uNN

121¥0111113 V408 e 1502 . J30TVA WOLAIIL v GIIVRININD WSYD e 3IvHIQEHDD

[N FAekILD 421

< ]




(14 *00L2%
€t *05Z6€
174 "0SZiv
[ *0551€
o *002Zs%
0 *006%€
911 *OSu1Y

] ~0001%
0 *0SSEY
LT . - 0502¢€
] *0S%EY
0 *0590€
0 * 0049E
1€1 *0062€

*0580Y

*00s1%

*0s1Zy

*0020%

"0559%

“0d2ZYy

*009sy

“0SbHYE

~0$91€

"0086Y

“0555Y

“00¢8¢

“0550¢

“05yY

*0030€

“0SZLE

. “0515Y

RES “00L%t

L . t0s9E

8s * 0050y

o *05830¢

had *0581%

0 *0558%

0 *00L9E

511 “Q0E9Y

st *0sily

~

L 2R ol

X - L A Eal)

L 2

X-X-Xa!

Vel e
..fm:.:;..m_ VdGk e

vil13g

LR ATV T ST R

*p0LBlltY
*LLSOY%EY
*LOJBUEY
*LGOSEYY
*LOGL9YYy
*CugZIsYy
*GDILYS Yy
‘05168%Y
*Ss10E9%
*00LEL9Y
*DelIsIL™
*CozZouLy
*Co8GLLY
*Gu2918%
*gc16%ey
*¢00d68Y
‘QDSTELY
“OL9ELDY
*0SEy10s
*CO6090S
*¢D1S01s
*0PLOSTS
*05$9581s
‘offL129
*0h1292¢
*CsDLE1ES
"OLET1S9ES
*COL18ES
"0CE0EYS
*0sECIYS
*Q09L6YS
‘O3EEYSS
*03C82%%
*00Ls198
*022959S
*0s0189%
*JI6/2LS
*O58LLLS
*055418¢
*058098%

Toviot

L4503

19Z2°¢1
06122
125°6
1%2°s1
81%°11
yL 61
AL A ¥4
T1L°8
14L°92
2¢0°8
089*61
05151
1€0°9
59621
shE e
s$%6*9
298°11
01v°12
e 11
6£9°6
Z2%Y°6
L1%°9
6%y
996°9
28€°11
peg*s
816°91
24E°9
1€1°€1
2zeLe
L96°11
€999
220°01
616°Y
lL°8
601°1
9LL"S
€91°e
€98l
syl°g

v1332a

136"t €S
LLZEVES
$94*59¢S
986" YLES
££2°6bES
159°LC4S
L60°12%%
6Z5°15%%
H5Y2°6SYs
110°98%¢
053°96%S
{eLtelss
188°12sS
116°£€5S
9LY*945S
228°69SS
L9€°915S
622°885S
6£9°6095
986" 0Z29¢
92Z9°J£96
390°0%9s
$8%°3%9¢6
£86°C59S
056" 21595
LEET699S
169°%19¢
$E9° 1695
286°169S
c11-11Ls
SEBCLTLS
ZBE°SELS
9y9°25Ls
893°2sLs
LB6°9SLS
19L°59LS
698°211S
SY9°BLLS
208°581%

T29°€58¢

viol

STATYA WO RMD3L
GIISIIXE

a

ot NP OOt (O md N O ool N et ol ok M) kN P N N ond ot ) O et o et (N e ) e Y OR N Y B O A e N

syl
LURE S Do

99
v6
s1t
szl

Vdusl
12 Mw<~

ouﬁ
612,
BLZ
112
912
cle
74
€22
212
1z
012
292,

192
99¢,
59¢
#ON_
moﬂ
Noﬂ
124
092
652
§5¢,
182
95
SSZ
Y52
1374
2se
152
0s2
6%2
8v2
1%
942
542
VT4
|3 24
eve
192

2 THIQUAN
¢ MVYE10¥00I

Cma T wme e M

(Xt

u.9




Q * 0089y 0011922 YE€9°61 GEB ULy € o 02
6 *QOubE *¢06L082 B9T°6E  €L9°95%% 4 6 61
0 “0s0LY MIBIFET: ¥4 9LYy"9¢€ 149°€6%% 4 201 g1
0 *0s5€1Y “0SEY68Z 195°52 911°J€sY € ue IR}
921 *D0YEY “CAlGE6E 91%°212 619°966%» 1 921 91
9y *Q01EE 0016862 LZ1°EE  460°%8SY 1 941 st
21 . *0529%  °GIZZIDE - »0Z*2% 222°L19% z 91 1€
€11 *0SItE * US4 8S0E 20611 92%°659% 2 €11 ’ £1¢
o *0s90¢€ *005160¢ 6%8°81  8ZE°1L9Y% 1 %6 rag3
vs ~QS8EY *06S121€E 12€°%2  221°0069% € 45 11¢€
0 *05LLE *0N%691¢ 060°€T  865°G11% 2 21 o1
k14! *0090% *0ST1E92¢€ L20°22 145°82LY r 4 (4% | 60
€21 *3590¢ *052152¢ €00°1% 419°05L% 1 €21 g0
0 *0U20Y *;ou2e2t 0€1°s2  819°16L% 1 16 i 10
€01 *9001¢ *HO9Z2€€ 181°01 84L°v18% € €01 90%
5y *0S0YY *009ESEE 0%0°€2 626°9Z8% 1 sY S0
66 *0001E “D5926€€ YGD*ZE  696°6Y8Y% 1 66 %0
1 *059€Y *06982%¢€ 9862  €20°288% € 61 €0
*0$22¢ *OCE2LYE 160701 63»°106% £ s 20
mwn i *0556¢€ *ossyNSE 680°91  09%°216% £ 1 0% 10
001 *00£LE *0010%SE €1%°12 695°ECLY 1 001 00
051 "0SLbY *00%LLSE 112°¢€2 120°196% € 361 66
11 *0529% *DG1129€ 999°92  2€2°v86Y 1 111 862
*0002€ *DIYELIE 169°€2 868°800S 1 191 L6
*N3Y2E *0OYSDLE 0%%~61 686°2¢0% 1 9 96
£1 *J026% *C0B2€LE L19°%2  CE£D°250% 2 6€1 6
*Q080¢ *000LBLE »90°61  199°9106 1 201 46
¥ “Q031¢ *008218¢€ 6£0°61 169°5608 € vy €62
*0019% “0096%8¢ €95°02 1£2°%11s 2 o¢ 262
*0099¢ *DDLSHIE L19°€E1  €62°Stls 1 G | 162
“0502% *00S2EGE v1%*01 016°8%1S 1 iy 062
6 ~H026€ *055 L bE B10°1Z  »UE£*651S k4 26 692
W~ *0591% *CSLELIDY 50%°%2  2GH°nBlS £ 6l 882
11 *0020¢ *0OuSS0Y 166°LT  906°%GC2S 1 zn 132
? *0518¢E *00%S80% 946 ¢l  168°222S 4 88 %82
y ~o * 0021 *(SSELlY €yL°9 £55°9€2¢ 2 28 ¥4
0 *0092¢ *(SSu51Y 269°02  991°€4TsS Y 59 492
;n *Q0YSE "CS1281% yZ2 12  §98°£92S 2 1 €82
22 0031y *066222% gze*12  269°s82S 2 z2 202
0 *Q0LLY 061992y 185°€2  02%°90¢s Z 9%1 182
vaui ¢« ¥1130 , wiol . vii3o  wiog e T OoMSVL  vdou a ¥3IQHNN
P2IVHINTII VO e 1509 . © L3NVA IVIINHIDL x QIIVRINLIN WSYL < 3LYNIQU0dD

_GATONIXA

.10

Skl o b 3 o " P " B NN




76
by
Y6
16
£L

TToNdasH

*005YY
*05€2€
*0SLEY
*0058Y
*0s18¢
*0066€
0481y
*0$80€
00564
*0092%
*00Z%Y
0026y
00414
*059%Y
*0002%
=000LY
Q0% 1€
~0sY6t
~0506€
*0D1BE
*0012¢
*00S0E
“0SYYY
0S51E
*000%Y
0559
“00ESE
*0599%
“0SELY
*0ss56Y
0552
*0CC9E
*0598%
*0065%
*0012¢
0051y
- 0080€
*0SETY
*006LY
*001%€

e va30
JAVHINIAG vl e

*G522111 0%5° S
*3621511 00%°8¢
*30868T1 980°6Y
*065¢€21 Y1E°€6
0502821 $86°6¢
“N0ZIZET 169°L€
*CITO9ET £86°vY
*3661041 965°92
*6088EY T £06°4Y
*00E88Y1 zvn-2%
*006SEST 685°€9
*ca10851 4€G°LS
*0016291 S1L°€€
*0080L91 669°S€
*0SYS1LT . S€2°1€
*05529L 1 $69°9¢
*G5%6081 866°€2
0580581 095°82
*00£0881 451°6Y
*05E6161 06y°L2
*0s42661 %96°59
*0556861 965°12
*05C0202 619°62
~005%902 961°12
*5599602 160°62
0550912 162°09
*CCoL8T2Z 086°5¢
*Q0€2222 0€1°L2
*0568922 029°0%
*COEO01€2 655°82
*05866€2 %10°SY
*00420%2 €€9°61
*00Y0EY2 20L°se
*05028%2 g6€°22
*0562€62 16%°92
*0505962 %€9°61
*G569392 S12°%1
*CS12E92 96£°91
*0016L92 21z e
*00022L2 6y1°1%
S ) £ 1 = Y1130

1502

029°sL62
39¢°0eut
G91°890¢
Y8 LITE
a91°121¢
sy1711ée
9¢8°8%2¢t
618°t62E

SLE*2ZEE

8GE°L9€EE
g32°01%¢
68L LYt
€2e°1es¢e
2£0°595¢
9e1°009¢
T26"LE9E
929°519¢

¥29°869€

Y8l°rdic
BEETTLLE
128°£08¢
161°698B¢
18€°168¢
$00°126¢
€02°2%6¢
Y02 1L6t
$8S9°1EOY
596°110%
569°86J3Y
SIE"6E1Y
$18°291%
8y6°212%
285°2e2y
¥22°892Y
139°082%
SLI”LUEY
938°92¢Y
12E°1%EY
814°65¢EY
069°£HEY

V1ol

s _3NTIVA WVIINNIIL

o - QLCGRORAD &

1 s¢ 09¢d
Y 121 65¢
1 1 1741
z 92 26¢
4 zet 96¢€
1 s ssdl
1 06 vs€l
1 68 €5¢€
1 cy 25¢
1 S$6 - 16¢
1 2% Gs¢
1 192 6%¢
1 28 8¢l
Y r3 1%¢
£ €2 95€
P oY sue¢ ~/
s D} e B
B S 6€ £€%¢
) 1 2€ r%4
1 8 %€
v 52 OvE —
2 P43 | BEE -
1 ng 8ge o)
1 12 ' LEE
1 09 o€ €
1 oL G€€
1 191 HEE
1 €6 €€€
2z 89 re13
1 ot : 1€
€ 1s 0cE
€ L6 62¢
1 901 ¥43
1 v 12€ A
€ 501 92¢ .
F4 %6 G2¢
F 101 v2€
1 13 €2€
1 16 22¢ .
€ €2 _12€
2 77 USYL T VJOH < uI8iny

s 0IAYMINIII ¥SVL  : 31YHICU0DD

et o el




. . _ s .
. S et et ST

e e et ey, .

[ S S

14 g1 341024 .0
21 009y *oS89€
lie *Q0L1E .*05T€8
b1 ~00S9E 058411
Q€T *C0SDY *05€1SY
me. ., *00SIE _ *0s81b6t

o “0096% *CoyeRe
o1 *0062€  _ *0SOEL2 )
129 *0510% 05650

ST _ . __*0S12E _ _ "001?%E )
»2 "08H1E *6628LE
9t1 ) *Q099¢ *00L81%

Ly 0382y *QoLesy

e 1 *00Y8E *0S1IS6Y

0% *05%2€ *0SSEES
I - *00%iy _ *0DD199S
%) “000sE “Oo%ELY
2. .. __. *0sn0¢ 304259
cQ *0SH9E *059289

e . 06828 _  _ *0NI681L
811 *COSLE *052162

-~ {78 *0050€ *052682

[ ¢ *0010¢ *058618

02 *0S16E ~0566%8
251 “05%9Yy 001688
501 0591y *D5S5E6
99 "0550% *GIZLLO
ot 003y *0G21101
26 *GOLLY *0555921
5 *00SY Y. *0GL2TTT .
vdau TeTTTTTYWANR0 0 T WLoL

UV vd4ou s

(Ased -

998° 141
e¢e9°sue

FAT A%

O%6°161
565°991
968°911

025°181

£s2°4%11

12%°1€1
28B0°€b

20%°901
129°16

9€L°%01
229°16

e1e"9L

869°601

L02°8L
500°ss
¥456°59
SEL*SS

0£6°09

980°6%
g¢2*y6
€12°111
cL2* 69
£88°101
96L*ls
51649
20e°8s

GLus*Yys

‘y173a

IOAVA IV NHD3L

Cu Tl

‘

~

’

&

T
€10°0- - Y 1z 68t
2Eg 1l 2 21 88 ¢
Y99 LLE € LE 183
901°L1% 1 %11 98¢
5707659 £ o€l sog
149°s€8 E_ et 90
1€5°25% 1 B 1 . €85
LS6"EETT € 0 28
y1z-8%21 1 €s 18
SE96LET . AU SO, 2 SN -
21272291 ¢ 92 62
61176251 Sk L 9EU . 8if
9%2° 0291 4 Ly LLE
q/YSLLY. . 2. Ml 9LE,
601°1981 2 s s¢
2ZY EY6T S Y S . 7!
080°£632 1 19 €L€
182°1€12 Sz .. e 2L€
z62°9812 z €9 g
9€£2°25282 1 88 OLE
1.6°10€2 £ 811 69¢€
105°89€2 T %8 . 89¢
285°11v2 1 51 19%
¢ 1152 z 62 99¢€
Y6 €292 4 151 S9¢€
028°2692 z SOT 49€
10i"v6L2 £ 99 €9¢
€99°2582 1 ) S 29¢
BEY 2162 2 26 19¢
0205162 R S 1 - . 09€
17108 s MSVL  vdOd > TUIGHAN

COILVHELTI NC. T« 3IVNION0D)D

hY

Lo

n-12




