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I. INTRODUCTION

A. Problem

Reliable projections of crop data produced by computer and used as
a basis for regional ana]ysés are cumbersome and complex. The complexity
results, not only from the inherent difficulty in developing a valid
projection model, but also from the sheer volume of data involved. For
exaqp]e, 2 regional transportation study may involve 400-500 counties.
When this figure is multiplied by fifteen years or more of documented
crop data times the number of types of crops considered, it is easy to
see why a data handling problem can result. This is a problem that is
becoming of increasing importance as the number and scope of studies of
the transportation system, for example, increase. In view of these
factors, and the experiences the author has had in regional transportation
studies [141, this paper is oriented toward the development of a computerized
-system for the projection of crop data in a form suitable for use in such

a regional study.

System Characteristics

As most regional analysis problems require massive amounts of input
data, so also is the size of the output of projected data impressive. Be-
cause of this, the output should be in a form such that photocopies of the
printout could be used directly in a report without the necessity of refyp-
ing the output. This aiso means that, for clarity and readability, the
output must contain appropriate descriptive titles on each page of output.

(For example, see the sample program outout in section IV.} Also, as the



requirements of various studies differ in terms of the number of counties
involved, the output must adjust to comnensate for differing numbers of
counties being projected. For examnle, whether a district has five or
fifteen counties, the program must calculate the paging of outout, both
lengthwise and widthwise, and see that each county's output is labeled
appropriately on each nage of outout.

The computer proaram should be easy to use, both in terms of readying
input data and in the amount of user time consumed in selecting the best
proﬁection model to use in making each projection. At the same time, the
user should be able to feel confident that, from the models used, the
best projections were selected as output, either by printing all projectiens
or by screening them and printing the best.

Finally, the program should be flexible. Thus, it should be con-
structed so that various types of projection models could be tested in the
program. As models are shown to be effective, they can then be added to
the initial repertoire of models available. Thus, an analytical tool
becomes immediately available and can be made even more effective at &

later date by addinc improvements to the basic program.

Projection Models

Three basic models were selected for inclusion in this initial crop
projection program. They are 1) linear, 2) logarithmic, and 3) exponential,
all of the simple tvpe--one independent and one dependent variable. The
principal consideration in this selection is that simple regression (i.e.
projection of crop data simoly from historical cron data, without considering
other variables) is more suitable and quicker (in terms of model selection

and data collection) than other multiple variable models. This is not to
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say that simple models provide a better basis for projection than more
complex models, but for large regional analysis prlblems, they may often
be the only ones that are practical in terms of project time and cost
constraints.

The Tinear model is of the form Y = a + bx, where Y is the crop data
prediction and x is the vear for which the nrediction is being made. (For
a detailed explanation of this model and the ones that follow, and for an
1nsjght into the regression technicue used in the projections, see refer-
ences [2,3,4].) This roughly translates into fitting a 1ine to historical
crop data so as to minimize the sum of the squared deviations of the
observations from that 1ine. Projected values were obtained by moving
along the line to a future year and then reading the value of the associaied

crop data for that year. (See figure 1.)

FIGURE 1. Fit of Trend Line to Data--Linear Model
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The logarithmic model is of the form Y = a+b(1ogex). The projected

data is based on fitting a 1ine to values plotted aaainst transformed

values of time. The resultina line is actually a shallow curve following

the trend of the data. (See figure 2 below.)

FIGURE 2. Fit of a Trend Line to Data--Logarithmic Model

Amount —%
Amount —¥

Time — Time —
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The exponential model is of the form Y = a+bxc, where ¢ is an exponent
and can vary within the program from 0.4 to 1.4, (The limits of 0.4 and
1.4 for the exponent were chosen because these growth rates are on the
extremes of normally occurring long-term agricultural growth rates.) If
the exponent is less than one the projection will increase or decrease at

a decreasing rate. (See figure 3 on following page.)



FIGURE 3. Fit of a Trend Line to Data--Exponential Model
(Exponent less than 1)
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If the exnonent is greater than one, the projection will increase
or decrease at an increasing rate. (See figure 4 below.) Of course, if

the exponent is one, the exponential model becomes equivalent to the
Tinear model.

FIGURE 4. Fit of a Trend Line to Data--Exponential Model
(Exponent greater than 1)
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Many regression programs already exist that are applicable to the
regional-type studies. The various approaches and their advantages and -

disadvantages will be reviewed in part B of this section.

B. Literature Search
The most readily available crop-projection regression programs are
available as part of a statistical package. This is a group of programs,
often already compiled, that can be purchased by computing centers for
performing statistical computations. The ones generally available are
cited below. Programs performing multiple regression (two or more inde-
pendent variables) are cited because, if two variables are analvzed, they

would function as a simple regressicn program.

System/350 Scientific Subroutine Package (71

This package of subroutines often comes in a compiled form on tape
such that the subroutines can be called from a user program as thcugh
they were internal subroutines. The subroutines are also available in a
non-compiled form in both Fortran and PL1. This package contains both
REGRE for multiple regression and STEPR for multiple stepwise regression.
The package contains other subroutines which must be called to control
output. Even sc, the user has little control over the appearance of the

output.

tatpack 2 [15]

This package consists of APL routines that work on a computer terminal.

2

The output consists of the R® , the standard error, and t values for the



independent values. These routines are faster to use than the others
since they can be summoned via a terminal. The latest APL version
allows batch input of data that can later be processed from a terminal.
Thus, the only drawb&ck to this package is the format of the output and

the types of regression models offered.

Biomedical Computer Programs (BMD) [5]

This package was originally designed for biomedical applications,
but now finds use in many other areas. BMD also provides a multiple
regression and a stepwise regression program. It differs from the
Scientific Subroutine package in that each program is complete in and
of itself, and from the Statpack in that the programs will handie multiple
data sets. The programs in the BMD package also provide, via options, the
following: means, standard deviations, Rz's, error scatter plots, and
covariance/correlation matrices. The user is allowed to instruct the com-
puter as to the variables to include in the model. Many different combin-
ations can be specified. Also, the input data can be transformed or
combined via option cards. In the steowise regression program, the user
can specify the order of variable entry into the model.

Again, as in the Scientific Subroutines and Statpack 2, output is not
“ jn a suitable form for regional analysis. (The output needs to contain
titles, have the district's counties in adjacent columns, and have a dis-
trict column summing the quantities for the counties within the district.)
Also, each model would have to be specifically stated for each county, and,
if the stepwise function were to be utilized, the base data for other vari-

ables would need to be collected.



Statistical Package for the Social Sciences (SPSS) [10]

This package provides essentially the same type of regression services
as BMD. It suffers from essentially the same faults as BMD when considered

for use in a regional transportation analysis.

Statistical Analysis Subroutines (SAS) [1]

This is one of the most comprehensive packages available. SAS offers
four regression programs. Briefly they are:

a) RSQUARE - this program automatically combines k variables into 2k

Tinear models, trying each of these and then printing each model tried

and the results obtained, starting with the lowest R2

and ending with
the highest.

b) STEPWISE - performs stepwise regression using one of five built in
models of variable inclusion.

c) GLM - allows the user to input equations used in combining or trans-
forming the variables.

d) AUTOREG - useful for ordered and ecually spaced time series data.

This program transforms the data using parameters obtained from solving

a series of equations using lagged versions of the original data (q items)

This continues in steps with increasing lags until the last Tag used
equals t-q. (See also, the Box Jenkins model [2,9]).
This package is also not well suited to regional analysis studies due to
output format. However, adaptation of the Autoreg procedure as a subroutine
could prove useful in those situations with equally spaced time series data.

In addition to the statistical packages above, several universities have

developed applicable programs. ({See {8,16).)} One program in particular, known

as the Master Projection Program, was designed at Kansas State University



solely for the purpose of prdjecting time series data and is very
applicable to crop projection [12]1. However, for the particular ap-
plication of regional transportation studies, the Master Projection

does not meet the necessary criteria as stated in nart A of this section.
Two programs, based on the Master Projectieon program, were developed by
the author to meet those criteria and will be discussed in the next part

of this section.

C. Methods

In order to meet the criteria discussed in part A concerning ease
of use, useable output, and flexibility, two programs were developed.
One, Autoreg Term, is a Fortran H interactive terminal program, that
projects one data set at a time. It was designed to meet the criteria
of flexibility. It ddes this by providing a smaller program in which
various projection hode1s can be developed and tested in an interactive
environment which greatly speeds the testing process. Autoreg Term is
a simpler version of its sister program, Autoreg Multi--which handles
multiple data sets. Both programs contain the projection models discussed
in part A of this section.

The basic equation used in the models was Y' = Ybar - by(Xbar) +

by(x) or Y = a+bx, where:

a = Ybar - by(Xbar)
= LXy
b 2
I X

Ideas concerning the data transformations used to produce the other models
were obtained from a program by Dawson [4] and the Master Projection program

[12].
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Also, for flexibility, both programs are structured in subroutines
such that adding a new projection model entails only the addition of a
few control statements in the main routine and the inclusion of another
subroutine. Once a subroutine for a particular type of projection has
been developed for Autoreg Term, it is a simple matter to adapt it to
fit Autoreg Multi. However, because Autoreg Term is interactive, it is
much easier to test projection models in it. Also, it serves as a fast

way, in terms of user time, to project a data set.

Autoreg Term

This program was designed to be especially easy to use. The user
must simply answer questions asked him by the program. If he inserts an
invalid answer, the program will indicate it and give him another chance
on most errors. Also, by answering one question with a YES, the user can
get a short set of instructions tvoed at the terminal.

The program has two modes, automatic and manual. In the automatic
mode, the program tries the models discussed in part A according tc a
built-in decision tree. In the manual mode, the user can control which of
the models in part A are used. For further details in the use and con-
struction of Autoreg Term, see sections II and IV, which contain a detailed

- user's guide and programmer's guide for Autoreg Term.

Autoreg Multi

This program meets all of the criteria outlined in part A--the flexibility
as discussed above, and the ease of use and useability of output--with the

following features:
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1) The program automatically centers titles.

2) If a title or footnote is only one card in length instead of

two, no blank second card must be input.

3) The names of the counties are automatically truncated to eight
characters and they are centered above their associated data in the
output tables.

4) The program is designed to provide a sum of the counties under the
title 'DISTRICT'. Obviously, if the data for each county in a crop
reporting district were input then the column titled 'DISTRICT' would
serve as a projection for that crop reporting district.

5) The best projection models to try are selected by an internal decision
tree, thus one run guarantees the best projection from among the various
models available within the program.

6) Each page of output has a title block that also includes the district
number.

7) A11 paging of output is determined automatically.

8) Three projection sets are generated containing the best, second best,
and third best projections,'based on the R2 criterion. Thus, if other
constraints preclude the use of the first projection set, two other

sets are available.

9) At the beginning of each district's county projections, a statistical
summary is provided.

10) Projections less than zero are automatically set to zero as neg-
ative crop production, yield, etc. is not possible.

11) Scaling of the input years allows correct regressions although

years of data are missing. If only some counties are missing data

for a given year, then an option, when turned on, will use trend to
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calculate the values of the missing data prior to performing the
projections.

12} The program tries a given county's base data in all the pro-
jection models {either implicitly or explicitly) before starting on

the next county. By making projections in this manner, rather than
tryina a given projection model on all counties at the same time

(as the Master Projection program does), some of the values within

a projection set can be increasing while others are decreasing. This
permits the reflection of shifts in land use as in the real world. often
some production of a given crop in a cron production district may be
increasing in some counties while production in others may be declinina.
13) Multiple districts can be processed in one run. (Each district

can contain up to 25 counties which will accommodate all U. S. crop

reporting districts.)

For further details in the use and construction of Autoreg Multi, see
sections III and V, which contain a detailed user's guide and programmer's

guide for Autoreg Multi.

D. Results
Examples of output from Autoreg Term and Multi can be seen in sections
IT,ITI,IV, and V. See the parts entitled: Sample Terminal! Session (section

II) and Sample Program Output (section IV).

Autoreg Term

The output from this program varies depending on the options selected

by the user. The end result, however, consists of a page showing the base
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data. Following this is a key to type of models used in the projections
printed, followed by various statistics. The statistics presented are
alpha and beta (the a and b in the equations discussed in part A of this
section), the mean of the base years (XBAR), and the mean of the base
data (YBAR).

The computer time consumed by the program is small. It does, however,
vary depending on the number of projections made by the internal decision
tree, and the number of sets of base data process by the program.

The output of this program is in much the same form as the computer
program packages discussed earlier. The advantage of this program lies
in the requirements on the user to obtain the output and the structure of
the program such that other models can be tested in a form sujtable for

later inclusion in Autoreg Multi.

Autoreg Multi

The outpbut from Autoreg Multi is separated by district. Each district
has its own title page showing the state, the district, the number of
counties within the district, the number of base years of data and the number
of years of projected data for the counties in the district.

Following the title page, each district's output contains one or two
pages of statistical summary. This consists of the statistics for each
projection set for each county in the district, all grouped tocether for
easy comparison. The statistics given are the R2 » alpha and beta of the
trend line, and the mean base data value (YBAR). The type of projection
model used to make the projection is also given.

Following the statistical summary are the three projection sets (see part

II1 in section IV for further explanation). Each is labeled and put out in
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order, with set one which coﬁtains the highest R2 projections, abpearing
first. Every projection set also has its own set of statistics, similiar
to those in the statistical summary.

The time consumed by Autoreg Multi also varies according to the
features engaged. However, as a rough estimate, a district takes less than

six seconds on an IBM 370 model 158 computer.

E. Conclusion

Although Autoreg Term and Autoreg Multi work well enough for the
functions for which they were designed, in certain instances better
techniques are needed. For example, Harper county, processed in the
sample output for Autoreg Multi, had .0354 as the R2 (coefficient of
determination) of its best fitting trend 1ine which clearly was not an
excellent fit. In order to incorporate models and techniques to address
situations like this, a second version of Autoreg Multi is currently being
developed that contains many additional features. Many of them will also
occur in a second version of Autoreg Term as a by—product‘of using Autoreg
Term to develop them for Autoreg Multi.

The planned additional features are:

2 in terms

1) In order to allow a user to better interpret a low R
of projection reliability, an F statistic will be included in the
statistics for each projection.

2) To aid a user in grasping the real world implicaticns of the §2
of a projection, an option will be provided that, if called, will
plot the base data, projected values, and upper and lower confidence
bands at various levels of confidence. In addition, if desired, the

values comprising the confidence band plots will be printed. From
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these values, a user can obtain maximum-minimum figures for any
projected year.

3) Also, to increase the R2 values, other models will be included
for the program to select from in making nrojections. At present,
plans include the inclusion of a fourier and a polynomial model in
an attempt to allow the models to better fit the cycles that often
occur in crop data, as well as the overall trend of the data.

4) A new method of storage of projections will ailow the base data
to be projected an unlimited number of years into the future. This
same method will also allow all projections made to be printed if the
user so desires.

5) An option will allow the output to be punched so that it can be

used directly in other programs.

The present version of Autoreg Multi is but the first step in develop-
ing an accurate, efficient method of projecting crop data. It is hoped
that later versions improve forecasts while maintaining ease of use and low

computer usage costs.
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IT. AUTOREG TERM USER'S GUIDE

I. Accessing Autoreg

Autoreg is available through the KSU computing center via any
terminal. To sign on a terminal complete the following steps:

1) Hit RETURN

2) Type LOGON CMS CMS APL

3) Type in Account Number when asked

4) Type in Social Security Number wher asked

5) When you receive an R; then access the program
An example of the sign on procedure is shown on the next page. The
social security number and account number were typed over the blacked
out spaces.

To run Autoreg, type: FMRETR AUTOREG EXEC (U VMKNG. This wilil
retrieve the program and make it available to your terminal. When this
has been done the terminal will signal by typing R:. To start Autoreg,

type AUTOREG. (This starting procedure is shown cn page 7.)

II. Error Corrections

After every line of answer you type on the terminal be sire te hit
the RETURN button. Otherwise, the terminal will wait until vou do. If
you know you have made an error, try tc correct it before you hit RETURM.

If you enter a wrong letter, type @ immediately after it, then type
the correct letter. If 3 letters are wrong type 3B8s feliowed by the cor-
rection. For example: you wanted TYPE but put in TIGH. Enter GRGYPE
so the input Tine would look Tike: TIGHGGE@YPE. If a line is a hopeless
mistake, type ¢, hit RETURN and type the Tine over. (If you make a mis-

take on the data, a ¢ will only erase back to the last #. See next section.)



Example -of Terminal Sign-On Procedure

vr/370 OFLIYFE LInasa ngyney

LneoN Mg 08 APL

ERFER LoCoUrD MyHRER

BEEBREBERBES

ENPER B3 WD PR

+EXAEBRTAN

LOGON AP 41:17:32 8T DUTSDLY 03/15/77

cM8 V3 PLC e - 12/28/7F 1F:42

Y-03/1u/77 08:13 * THE DNIPAULD A-DISY STIT
FORMATTTIPR DNISE 1A',
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17

* oo
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III. Using Autoreg

An example of most of the following actions can be seen in a sample

terminal session shown at the back of this section.

A. Obtaining a Brief Copy of Instructions
To get a brief copy of instructicns, simply answer 'Yes' when the
program asks if you want a copy of instructions. (See p. 7 for an
example.) A copy of the instructions you will receive can bz “sund i

the programmer's section under subroutine Instrc.

B. Selecting Automatic or Manual Mode
Next, the computer will ask you to select the mode. If you answer
RUTO, the computer will run linear, i2g and exponential regressions with
exponents it selects to give you the best equaticn for the base data.
(See subroutine Expflw in programmer's section for more details.)
If you select automatic, the comp :ter will select the proiections
to be run according to the following scheme:

1st - Linear
2rt - Legarii iic, if linear £SQ (LINRSQ) is less than .90
3rd - Exponer ial, if log RSQ (LOGRSQ) is less than .80, ezponentizl
regres: o is performed using a built-in decision tree unti?
all exponents between 0.4 and 1.4 are tricd implicitly.
If you selected MANUAL, every time the line: Reg. Type? appears,
input oriz of the rtollowing proirction requests: LIN, LOG, EXP, STP,

Linear projection of the form Y = A+BX

where: LIN

LOG = Logarithmic projection of the form Y = A+B*LOGX

EXP = Exponential projection of the form Y = A+B* (X to the C
power) (You will be asked to input the exponent (C))

STP = Terminate projections on present set of data

Examples of these mode selections can be seen on p. 7 and p. 9
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€. Setting RSC Cutoffs
If you selected automatic, dacide if you wish to overrida the existing
RSQ cutoffs which are: LINRSO = .90 and LOGRSOH = .80. (if a orojection RSG
doesn't exceed the cutoff RSQ, then the next ty.ie regressicn is tried until
the cutoff is exceeded or all regression types have heen tried.) If you do
answer yes, then, resqond to LINEZSO = with the cutoif for trying a log pro-
jection. ({krite as a'whoTe number -- ex: for .80 RSO, input 90.) Respond

to LOGRS] = with the cutoff for trying exponential projections.

D. Printing a Cony of Lach Recression
If you wish to see a copv of each projection as it is made, answer the
guestion the program asks relating to this with a yes. (See p. 7 for zn
example.) This feature would be useful in conjunction with the manual mode
to see a projection with a specific projection type, such as EIxponential 1.3
because, otherwise, if this projection wasn't one of the best three, (best

in terms of rz) you would not see the actual projected numbers.

E. Input of Data

1) Selsct ‘he number of years into the future that you wish proiections
to Le made for, up to a maximum of 100 years. Input this Tigure when asked
by the prougrem. Write numbers below 10 as 09 etc.

2) Decide wﬁether to input the years of the base dai: incividually ac
1963, 1964 etc., or as a range in the form: xxxx to xxxx. Years must be
input individually if a year's data is missing. (Omit th2 year nunber for
those years that data ic 20t aveilable for.) (See p. 7 for example.)
1f you et <t to input the years individually you will first be asked to input
the number of years of bz.2 data. (Write numbers below 10 as 09 etc.) Next,
you will be asked to inpu. the years. The years must be integers, and have

a # sign between them. If the years take more than one line to input, at
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the end of the line, hit RETURN and the computer wiT] wait for you to input
the rest of the years on the rext line(s). Don't put a # sign after the
last year on the 'ine The # sign serves to stack the input for the term-
inal--making it eauivalent to the input of one year per line and then hitting
RETURN.

3) Uhen asked to input the data do so the same way as the years except
that each cata item must be followed by a decimal point. The # still goes
between data items, but after the decimal point. For examplie, a sample

Tine of inpuc might look Tike: 123.45#167.7#1885.3#17.

F. Interpreting Results
As each projection is made, in either mode, the name of the projection
type, followed by a number in parenthesis and the RSQ of that projection
tyﬁe, is printed. The number, mentioned above, that follows the projecticn
name corresponds to the number given as the projection type at the bottom
of the best three projections. (See p. 10 for example.) When you stopo,
in either mode, the best 3 projections will be printed along with their

projection types and RSQ.

G. Running Another Data Set

After the best three regressions have been printed for a given data
set you can chcose to run another set of data. If you do, you will be asked
if you wish to change any projection values. If you answer NO, the program
will return to the point that asks you to input the data. If, for example,
the first data set was for the years 1960 to 1970 and the next data set is
for the yea;s 1955 to 1970, then you would ansﬁer the question with YES.
The program will then ask you to enter the number of eafliest change you

wish to make, according to the following key:
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Instructions

Moce

RED cutoffs

See each regression as run

1

# of projected years

Years of base deata

~ P O W P e
]

Print a copy of this key

You should input the number of the ea .iest change you wish to make as the
program will return to that point. Thus, you will be asked the auestion
relating to that change and all that follow again. (See p. 13 for an

example. )



ILLEGIBLE
DOCUMENT

THE FOLLOWING
DOCUMENT(S) IS OF
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THE ORIGINAL

THIS IS THE BEST
COPY AVAILABLE
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Autoreg program Listing 31

J*ROUTE PURCH HKHN9

J#ROUTE  PRINT 3 )
// EXEC FORTHC,PARM,FORT='0PT=2,DECK'
F/SYSIN DD = ¥

C

IMPLICIT PEAL*8 (A-H,0-1) :
INTEGER XYEAR, PRTDAT,PRONAM,XSYEAR
REAL™4 BESPRO,DOPMAT ,LINRSQ,LOGRSN,LINCUT ,LOGCUT

N=NUMBC® CF BASE YEAR'S DATA, ¥=TDTalL NUMRER OF YEAUS' DATA.
COMKLH BESPRNIL1C043) ,YSPRIJILIOD) 4 XS9A82(103),YRASE(1))
COMMON XBASE(100),DOOHAT (A3}, EXPON,RSDALPHA,BCTA Y342, X2AR
COMMON XYEAR(100) N, % yM, IREGTP ,PRTDAT,PRONS4,LINRESD,LIGRSED
INTEGER=4 YES/*YESY/ MU/ 'NGY /¢y PARKUAL /Y MAN Y/ AUTS/ Y A9TaYy/
INTEGERYS4 RANGE/ YRANGY/ INDIV/ Y ING]/
INTEGER=4 LIN/'LIN'/4LOG/'LO5Y /,EXP/IEXPT/STUP/'STRY/

Ctestetoole e ot e e e o e R M R R AR R R L R ack A Ok PR R TR A A g S g R R ALK

c
c
C
C

*
THIS KEXT SECTION TNHITTIALIZES THE MATRICES DOPMAT AND RESE2D WITH %
LEROS,; SC THAT THEY ARE DEFINCED wWHEW THEZY ARE REFEFCN(ED,

x
%
Ok N o xR K AN T A T R XA R A R r kA g X WA S SR u A O AR vrd &

DO 17 I=1,6
DD 17 J=1,3
17T DOPMAT(1,41=0.3009
DC 18 I=1,100
DO 18 J=1,3
18 BESPRC([1,J}=0.0000
HRITE(1D,201)
201 FORMAT(! v /tuknsmvsaxkssutighids AUTOREG PROAGRAM 2o swm: stuiud fbudlk
L#**I/' t/l t}
205 WRITE(1G,232)
202 FORMAT('CC YOU WANT A COMPLETE SET 0F IKSTRUCTICHLS? (YZS/H0b)
READ(9,203,END=310} IRSTRC
203 FORMAT(AZ])
IFUINSTRCL.EN.YES) CALL TANSTR [£210)
IF(INSTRC.KRE.ND) GZ Ta 2395
206 FORMAT{' '/% tftarmwss KEY TO REGRESSION TYPIS #msextjft t/7x L[N =
E LINEAR'/TX,*'LOG = LOGARITHMIC'/TX,"EXP = EXPONINTIAL'/T7X,'51P = §
ETOP REGRESSICN'/' 1)
210 WRITE(10,207)
20T FORKATI'D0 YOuU WANT BUTCMATIC GR MANUAL MODE? (AUT3/4AN) ')
KE&D(9,208,END=312}) I%CDE
208 FORHAT{A4)
IF(170DE.CQ.“ARUAL) GO TO 209
IF(1VODENE.AUTO) GO TO 210
IMAN=0Q
213 WRITE(10,211)
211 FOEMAT(*CC WISH TO SET RSQ CUTOFFS? (YES/KO)')
REAL(9,203,END=3131) ICUT
IFIICUT.EC.YES) GO TO 212
IFIICUT. NC.NO) GO TO 213
fiRCUT=.90
LOCCUT=.89
G0 V0 282
209 IMAN=1
282 WRITE(10,230])
280 FURMAT(*DO YOU WISH TO SEE EVERY REGRESSICN AS IT IS RUN? {YLS/NOD}
£)
READ(9,;203,END=314} ISEE
JFCISFE.CQ.YES) GO TC 400
IF(ISEE.NE.NO}) GO TO 282
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PRTDAT=0
GO TD 216 .
400 PRTDAT=1 ’
216 WRITE(10,222)
222 FOBRMAT('NUMOER OF YEARS TO MAKE PROJECTICNS FOR? (1F #YEARS <10, W
ERITE AS OG,ETC.)¢)
READ(9,307,END=315]) K
IF{K.LT.10l) GO TO 217
WRITE(10,224%)
224 FORMAT{'NU“BER OF YEARS IS GREATER THAN MAXIMUM OF 1J0. TRY AGAIN
£.%)
GO TO 216
217 WRITEC (10,214
214 FOR¥AT('CO YOU WANT TO IMPUT INDIVIDUAL DATA YEARS NR A RANGE? (1IN
EDIV/RANGE) 1)
READ{9:215,CND=3]16) INTYPZ
215 FOCEHMAT{AS)
IF(INTYPE.EQ.RANGE) GO TN 223
JECINTYPELNGLINDIVY GG TD 217
238 WRITE(1D,234)
234 FORMAT{'NUM3TR OF BASE YEARS NF DATA? (IF # OF YEARS<LJ, WRITE AS
£ 07 E7C.1%)
READ(G,30T,END=31T) N
307 FORMAT(12)
{F(N.GT.1u0) GG TQ 241
WRITE(1D,235)
235 FORMOT{CINPUT THE YEARS: ')
y DO 30% 1=1.N
304 REAN{9,305,E40=236) XYEAR(I)
305 FORMATI14)
CAaLl VMIKVAL
M=N4 K
GO 70 230
241 WRITE(10,242)
242 FORMAT('AUYRER OF YEARS EXCEFDS M“AXI%UM OF 10D0-~-PLEASE INPUT A& S$MA
ELLER NUMIER, ') ’
GO TO 238 '
236 REWIND 9
WRITE(10,237)
237 FORMAT('NUMBER OF YZARS READ NOT EQUAL TO NUMBER OF RASE YCARS YU
€ SPECIFIEC=-=TRY AGAIN.'}
GO TO 238
212 WRITE(10,219)
219 FORMA: (*LINEAR CUTOFF=7%}
READ - ~,2204ENC=318) LINCUT
220 FORK. (F2.2)
WRIT: 10,221)
221 FGRI. . {'LOG CUIOFF=71)
READ: ,220,ENP=318) LOGCUT
60 1 282
223 WRIT .10,225)
225 FORM. {YINPUT YEAR RANGE AS: XXXX TD XXXX')
READ: 2,226, END=319) IMIN,IMAX
226 FORN, T[I4.aX,14%)
IF(! .IN.GT.IMAX) GO TN 227
IRAHGE=( THAX-THIN) +1
IF{IXANGE.GTL100)} GO TG 228
DO 22% 1l=1, IRAHGE
XYEAR(I}=(IMIN-11¢1
229 XBASE(I]=]
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N=IRAKGE
M=N+K
GO T0O 230
227 HRITE(19,231)
231 FORHAT['STARTING YEAR OF RANGE WAS GREATER THAN LAST YEAP--TRY AGA
EIN.')
GO TO 223
228 WRITE(lG.232}
232 FORMAT(*RANGE EXCEEDS MAXI®4UM OF 100--PLEASE INPUT SHMALLER RANGE.!
£)
GO 7O 223
230 WPITEL10,242)
240 FCRMAT(*INPUT THE DATA: ')
DD 300 I=14N
300 REALD(9.301,END=239) YBASE(I)
301 FURYMATIFG.2)
IF{TIHAr ANE. LY GD TC 243
WRITE(10,244)
244 FORMAT(Y '/'OFEGIN YANUAL REGRESSICN SECTICM.')
246 WPITE(13,245)
245 FORMATIL® */'REG. TYPE?T')
READ{G,247,EHID=3701 IREG
247 FORMATIAZ)
IF(IREC.ES.LINY G2 TC 24B
IFLIFEG.EDQ.LCS) G2 TO 249
IFIIRFEG.EC.EFXP) GD T2 259
IFIIRFC.EQ.STNP) GO TD 251
WRITE(1D,252)
252 FORMAT('IAVALID REG. TYPE--TRY AGAIN.®
WRITE({10,.2061}
G0 TO 246
243 IREGIP=1
WRITE(10,702)
702 FURMAT(' '/*PROJECTICNS AUTOYATICALLY HADC:t/' )
PRCNAN=9%G
CALL FEGPES
JFILINRSQ.GELLINCUTY GO T3 251
PRONAF=G8
IREGTP=2
CALL REGRES
IF{LOCRSQ.GE.LOGCUT) GO TO 251
IREGTP=3
CALL EXPFLW
GO TO 251
248 IREGTP=1
PROHAN=9CQ
CALL REGRES
GO TO 246
249 IREGTP=2
PRONAY=9§
CALL REGRES '
GO TO 246
239 REWINC 9
WRITE(1D,253]
253 FORMAT(*NUMBER OF DATA ITEMS NOT EQUAL TD NUMBER DF BASE YEARS SPE
LCIFIED %)
390 WRITEE1N,391)
39L FORMAT(*CO YOU WISH TD CHANGE THE NUMBER OF BASE YEARS? (YES/NO}')
READ(S,247,END=321) IDECS
IF[{IDECS.EQ.ND) GG TO 230
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IF{IMAN.FQ.1) GO V0 238
GO 10O 22° N
251 HRITE(10,700)
TOO FORMAT(® '/FTYPE *%'19%0', THEN POSITION TH: PAPER TO THE TOP OF THE
& NEXT PAGF AND HIT RETURN.')
READ(9,7C1,END=901) M
TO01 FORMAT(I1)
HWRITE(10,100)
100 FORMAT(®' '/11X,'YEAR',13X,'BEST THREE PROJECTIONS IN ORDER BY RSO!
11}
WRITE(10,50) XYEAR(1),;YBASE(1]1)
50 FORMAT(' $/LLXyI4,13X, "' #==BASEX*DI 12X, F10.2,5X,'<C*"+BASExxx1}
WRITE(10,51) XYEAR({Z2Z),YRASE(2)
51 FORMAT (11X, 14418X, " =w2CATA*®D> " ;2 X, F10.2,5X ' CH=ENDATARENT)
WRITE{10,52) [ XYEAR(I)},YBASE([),[=3,N)
52 FORMAT(11X s 1425X 15501, 24, FL1002,5X"'C3%1)
WRITE(10,53)
53 FORMAT{t 1)
DO 199 [=1,K
KEYEAR=XYEAQJ(N)+ 1]
199 WRITE{1O0,101) XSYFARL(RESPRI(I,0):d=1,3)
101 FORMAT(L1X;14,3(10X,F103.2)1}
WRITE(1D0.102) (DCPMATI(1,J):d=1,31)
102 FORYMAT (' ¢/ 'PROJECTION TYPZ=',9x,F10.,2,2(10X,F12.2)}
WEITE(104;103) {(DOPHST(2,J)+d=1,3])
103 FLEMATIIX,'RSQ="410X,3(10XyF1O.%)1}
WRITE{19,104) {CCPMAT(34J])+J=1,3)
104 FORMAT({LIX,"ALPHA=Y,8X,3{10X,Fl0.21)
WHRITE{10,10%) {(DCGPHAAT(4,J) «J=1,3)
105 FORMAT(1X,'BETA=!,64,3{1UX,513.2}}
WKITE(L1D,106) (DCPMATI(S4J)+J=1,3)
106 FORMAT{L1IX,"XBAR=" S 3(1l0X;F12.21})])
WRITE(10,107) [DCPMAT{6,J).+J=1,3)
107 FORMAT({LX,'Y3AR=',G6X,3({10X,F10.2}])
392 WRITFE(10,254) s .
254 FORMAT{Y v/ s70 /v 1000 YOU WISH TO REGRESS ANITHER DATA SET? |
LYES/NC}') .
READ(9,247,END=322) IDECS
IF(ICECS.EQ.ND) GO TC S99
IF(IDECS.EQ.YES) GO TO 550
GO 70 251
250 IREGTP=3
393 HWRITE(10,25%])
255 FORMAT('SPECIFY EXPOMNENT: SUCH AS 0.9%)
’ READ(S,300,END=323} EXPON
306 FORMAT(F3.1)
© CALL REGRE
G0 10 246

SET RSQ CF DATA IN BESPRO TO ZERO SO THAT PROSTO WILL OVERWRITE THE
OLD DATA WITH THE NEW.

650 DOPHAT(2,2)=0.0
DOPHAT(2,2)=0.0
DOPMAT{2:11=0.0
652 WRITE(10,651)
651 FORMAT('CO YOU WISH TO RESET ANY PROJECTION VALUES OTHER THAN DATA
€?11)
READ(9,247,END=324) ICECS
IFC(IDECS.EQ.NO) GO TO 230
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JFIINECS.AELYFSY GO TO 652

FRITELIG.E9)

ORMLS {8 IRPUT THE NUMBER OF THE EARLIEST CHANGE. {7 PRINTS A KCY.)
EF)
READ{9,655,ENMD=325) IMB

67 . FORMATI(ILI
GO 7O (205,210,213,4292,216,217:657),1MB

657 WRITE{LTLD4:

V't
b

)
3

-y

[
(]

4

654 FORML™ [+ t/reewwalEY T CHANMGEST&xwexifof = INSTRUITIONS /12 = MOOHE
L¢/%3 - RE5Q LJTOFFS*/'4 = SFEE EACH RCGRESSIUN'Y/IS5 = § OF PROJECTHD
EYEARS /'6 = YEARS OF DBASE QATA*!

GO TG 356
201 REWIRDE 2
WRITE(12.902)
902 FORMAT({'*»xERRORx&x YOU PUT A #SICN AFTER THE LAST DATA JTEM--TRY
EPCSTITICRING THE PAPEP AGAIN ')
GO TO 251

THE REWIND 9'3S SET THE WRITE 2ACK TO FILE FTO9rydl.

310 REW:RD 9
WRITE( 2.211)

21l FOAMAT(f==sC0IQR+x& NG ANSHWER ENTLRED '}
G 1D 295

A12 RYWING 9
KRITF(1D,311)}
GO TC 210

313 REWIHD 9

WRITE(}O, 311}

GO 70 213

REWIND G

HRITE{1Q:311

G0 TO 282

31% REWIND 9
HRITE(19:,211)
G YO 21¢

3186 REWIND ©
KRITE(i1O,43211})
G0 70 217

317 REWINE 5
KEITE(1ID,3111
€O 70 -38

318 REWIND
WRITELLIC,
i YO 2:2

319 {UWINHC 9
WeiTEL{ 032110
6L T0 73

320 REWIRL ~
HRITEL:2:211)
GO Y0 245

221 REWING 9
WRITE(LO.3100
GO 70 3¢

322 PRLEWIND 9
HRITE(IO.3111}
GO T0 352

323 REWIND ¢
HRITO(10,311 %
60 YO 3%3

W
=
LY
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324 REWIND 9
WRITE(10,311)
GO TD 652
325 REWIND 9
KRITELLO,311)
GO TO 656
993 S19P

END
o dfesteoesh ook o e o e o devedobr ek ok pk e e ek ok dop e e oo e e e e ok e Rk ok ok d e e e ok ok el ok

C

c THIS SUBRCUTINE REPLACES THE YEAR INPUT X*5 WITH SMALLER X'S IN

c THE VICIKITY OF 1. THIS IS 53 THAT THE EXPCHNENTIAL AMND LGG-

C ARITHHIC PROJECTIONS wILL WORK CCOPRECTLY. THE SMALLER VALUZS aRc
C OBTAINED Y TAKIMG THE S¥ALLEST IMPUT X ARD SURTRALT ING ITS VALUF
c MIKUS aME FROA ALL IAPUT X°S. THUS, wITH THIS TYP[L OF SCALING

C THE JHPUT X'5 DON'T HAVE TU AE SEQUENTIAL YEA®S,.

¢ :

C

o om o4 B %

S

e e R AR T AR T R L TR TR ER IO N Y A AR R T A UGt YR A EART S Mg ek

SUBXDUTIRZ MINVAL

TMPLICIT FEAL=E [A-h,0-2]

REALY 4 BESPRC,DIPMAT LINRSD, LGRS

INTEGOR XYLAR, PRONAM,PETCAT

COMAGHK BESPRIM1CO, 51, YSPRIVILDID) W XSIASTILODI)(YRASE (1))

COMMON XEAST(L1ID)yDIPMAT{O,43 ) CXPIR RSN ALPHA ,SET A, Y3AR X3AR

CORMON XYEAR[L OO} ¢ Ny KoMy IREGTP 4 PRTDAT ¢ PACNAMLLINESD,LISFE]

MIRAYR=XYE AO ()}

DO 6 I=1.N

IFIXYEAR(TYST JMINXYR) GG T 5

MINXYR=XYEAX(])

6 CONTINUE
IREDUC=NTHNXYZ=-1
DD 7 ]=13N
T XBASE(I)=XYEAR(I)-TREDLL

RETURKN

EMD

SUBRCUTINE INSTR {=*)
C**%###t*i*##**vﬂ¢#¥h*$$tt#6:*#ﬁﬂtxﬂ****ﬁt*###?#*#*#*t####*##ttt*#**#‘**
C
c THIS SUBRCUTINE WRITES A SHORT SET OF INSTRUCTIONS T3 THE uUStER,
C
CH Rk ¥ 3@ kX drdor e % i F RSN FE Ry -« Sk ond b ok Fu kR ik X Sk hx R FF T

WRITE(1J,1)

WRIT=(10- 2}

HRITE{L1C, 3}

WRITE(10;:4)

WKITE(1D:3)

WRITE(L1D,6)

WRITE(LG,:7)

HRITE(10+8)

WRITE{10:91}

WRITE(1D,10)

HWRITE(LD,111

HRITE(10,121}

WRITE(1U,13}

WRITE(1O,14)

HRITE(10,15)

HRITE{1V,16)

WRITE(1O,17)

WRITE{1D,411)

WRITELLD,42)

* w3



WRITE(10,18)
WRITE(10,19) s :
HWRITE(19420) . .
WRITE(1D,21) ’
WRITE(LO,22]) -
HRITE(10,23)
HRITE(10,24)
WRITE(10,25])
HRITE(1D,26)
WRITE(10,27)
WRITE(10Q,24)
HRITE(1D,297)
WEITE{1D,30)
WRITE(LO,31)
WRITE(12,32)
WRITF(1IG.:332)
HRITE(10,50)
HRITE(L1:3,51)
WRITE(LLD,53)
HRITE(1J-54)
HRITE(1D. 24)
HRITE(10,325)
WRITE(1D,47)
HWRITE(1D,44)
WRITE(10,+27)
WRITE(1D,22)
WRITE{1O,3 )
WRITE(10,4.)
WRITL(10,421)
WRITEL(10,406)
FRITE(19,60)
WRITE(lJ,061)
WRITE(10+02]
WRITE(10463)
WRITETL1D,64)
WRITE(10,65)
1 FORMAT('swttaktrkmsxrkbhhxtenduhnxresrxkx AUTOREG RLEGRESSION #iddxdssk
Eleddtidk At kg nikrhrretkil)
2 FORMAT(Y /4 */,'THIS PROGRA4 ALLOWS Y3U TO RUN LINEAR,LJG,AND EX
LPONELTIAL 2EGRESSICHS CN JATA YOUY)
3 FORMAT(®INPI'Y AT A TERMINAL. IN RUNNING AUTCREG, YDU ARE ALLOWED
ETO MAKE THE FOLLAQWING') -
& FORMAT(*DECISICNS: {AFTER YDU TYPE IN THE AHMSWER TO A DECISION, A
CLWAYS HIT RETURNGI')
% FORMAT(' 1/ 1} SELECT AUTCMATIC OR MANUAL HMD0Dte. IF YOU SELEC
&T MANUAL, YJU CCRTROL wWHICH!)
6 FORYAT('REGPESSICN TYPES ARE PERFCRNMED. (SCE 5 BELOW FOR THE TYPE
ES.!? IF YOU SELECT AUTCY)
7 FORMAT{*=-FLTIC,THE CCHMPUTER WILL SELECT TKE PROJECTIONS TD 8E RUN
EACCORDING TO THE FOL-'} '
8 FORMAT('LCHINKG SCHEME:1)

9 FDRMAT(! 1ST-LINEAR')

10 FORMAT(® 2ND-LOGARITHMIC, IF LINEAR RSQ (LINRSQ) IS LESS THAN
&.9C%)

11 FORMAT(?® 3RD-EXPCHRENTIAL, IF LOG RSQ (LOGRSO) IS LESS THAN ,.BO
&}

12 FORMATL® ’ EXPCNENTIAL REGRESSION 1S PERFORMED USING A BUILT
E-IN GECISION TREE UNTIL!)

13 FORMAT(® ‘ ALL EXPONENTS BETWEEN 0.4 AND l.4 ARE TRIED IMPLI
ECITLY.*) . )

37
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14 FORMAT(® 1 /0 2y IF YN SELECTED AUTQO4ATIC, DECIDE IfF YOU WISH
& TO CVEPRIDE THE RSO CUTTFFS')

15 FORMAT('CISCUSSED ABAVE. [F YOU DO, RESPCOND TO LINRSQO= WITH THE T
GUTCFF FCR. TAYING A LCG*) :

16 FORAAT('PRGJECTICN.  (WRITE AS A WHOLE NUMBER--EX: FOR .92 RS5Q, IN
EPUT 90.) RESPCNC 7O *}

17 FORMAT{'LCGRSQ= WwWITH THE CUTCFF FGOR TRYING EXPONENTTAL PROJECT IDNS
&.")

41 FORMAT(' t/! 31 CECICE 1F YOQU W ISH EACH PROJECTION MADE TD BE
EPRINTED AS THE PROJECTICH')

42 FORAATI'IS XADEL')

18 FORAAT(Y v /0 4) CECIDE WHETHER TG INPUT THE YEARS IF THE DATA
CINDIVIDUALLY AS 1S€3,1564,"%)

12 FORMAT{'FTC. OR AS A RANGE 'l THE FOkM: 1963 TD 197%. VYZIARS MUST
& BE INPLT I4D1VIDUALLY'Y)

20 FORMAT(Y1F & YSAICT'S DATA IS MISSING. (OMIT THe YFAR NUMIER FOR T
LHOSE YEARS THAT DATA 1S+

21 FORMAT(*nLIT AvVAlLASLE FCR,)*1}

22 FORMAT([r /¢ 5} SELECT THE NUMBRER 0OF YEAXS [IF BASE DATA YOI AR
EE GOING TC 1492UT (MAX=1331%)

23 FORMAT('AND SCLe%T ThE NUYMBER OF YEARS INTO THE FuUTULE THAT YOU Wl
ESH PRCJECTICAS TC EBE?')

2% FCRHALT('MAQE FCR (MAX=12)3), (WRITE HMNUMEERS BIL 1

25 FORMAT[r 1/ 6) IF YIJ SELECTED MANUAL MOCDE, £V
LOMPT--REG. TYPE?-—-2PPCARSY)

26 FORMAT({*INPUT ZHE OF THE FOLLIWING PROJECTICN KEQJZSTS: ')

X1 93,})¢%)
AE THE PR

27T FORVAT ! LIt = LINEAR PRIJECTION OF Thg FURA Y=Asdx'}

28 FORMAT (! LOG = LECGARITHYIC PACJECTION OF THE FIORY Y=A+R:=LOGYY)

29 FIMAT (Y EXP = EXPCNENTIAL P«QUJECTION GF THE FORA Y=AtB=[(X T2
ETiic C PIOAER)Y)

39 FOAMAT(! (YOLU wlILL BE ASKED TO INCUT THEI EX20R24T (C))Y)

31 FORMATIL? STP = TERMINATC PRCJSCTICNS CN PRESENT SET OF DATAY)

32 FORMAT({® w21 T) YIU WILL 3E ASHKED TJd INPUT THE YEARS ANMD DATA.

E  IHPUT THEM WITH 4%} _

33 FORMAT('¢ SIGN JAETWFEN EACH ITEM. AT THE EMD OF A LINE OF INPUT,
& HIT RCTURN AND') 1

34 FORMAT('VRU WILL BE ALLCKED 7O INPUT THE REST OF THE DAT4 OM THE N
BEXYT LINE COR, IF ALL THE®)

35 FORMAT(*CATA HAS BEEN INPUT, THE RETUPN WILL SIGNAL THE PROSRAM T9
€ GO TC THE NSXT STEP.!')}

50 FORMAT(®INPUT ALL CATA EITHER WITH A DECINMAL IN 0% BEHIND THE NUM3
LER. FOR EXA4PLE')

81 FORYAT('A SAPLE LINE CF INPUT MIGHT LOOK LIKE: 123.4123.45#123.1)

53 FORMATI!DON'*T PUT A #SIGN AFTER THE LAST DATA ITEM. BE SURE TO I
ENCLUDE A DECIMAL')

54 FORMAT{'PCINY FOR EACH DATA [TEM 1}

37 FORMAT('PRINTED. WHEN YOU STOP, THE BEST 3 PROJECTIONS WILL BE pR
CINTED ALCAG #ITH THEIR')

38 FORMAT('PROJECTICN TYPES AND RSQ. IN EITHER OF THE TWD MODESy THE
€ TYPES CF PROJECTICNS®}

39 FORMAT{'MADE WILL BE PRINTED,y ALCNG WITH THE BEST 3 PROJECTICNS, T
EHEIR RSQ''S AND')

43 FORMAT(® /' 4/°AS EACH PROJECTICN :S MADE, IN EITHER MODE, THE HNA
EME OF THE PRCJECTION TYPE, !}

44 FORMAT{'FCLLOWED BY A NUMBER IN PARENTHESIS AND THE R3Q OF THAT PR
EOJECTICN TYPE, IST)

40 FORMATI'PROJECTIOM TYPES. THE NUMBER, MERTICNED ABOV:s THAT FOLLO
EWS THE PRCJIECTICN®)

45 FORMAT({*NAME TS THE KEY TD THE NUMBER GIVEN AS THE PROJECTION TYPE

" & AY ThE BOTTOM QF¢} ‘
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46 FORMAT(*THE BEST THREE PROJECTICNS.')

60 FORMAT([Y Y/'AT THE END OF A REGRESSION, I[F YOU CHIOSE TO REGRESS A
ENCTHER SET NOF DATA,')

61 FORMAT('YCU CAMN PICK THE VALUES TO RESET, SUCH AS THE MGDE--AUTOD O
&R MANUZLL, ALWAYS*®)

62 FORMAT('SSLECT THE NUMBER 0OF THE EARLIEST CHANGE YOU WISH TO MAKE
EAS YOU WILL CAUSE THE')

63 FORMAT('FPCGRAM T3 RETURN TO THE PQOINT COINCIDING WITH THE PAQAME
LTER wWHC''S RUMBERY)

64 FUORMAT('YCU SELECTED, AND THUS YCU WILL ALSYD GET TO INPUT DECISTAON
£S FOR ALL PARAMETERS!)

65 FORMAT('wITH LARGER NUFBERS TEAN THE ONE YOU SELECTED.'/fY /5 ty)
RETUEN

ENC
RN RN L BN AR NI YLFLER TR LR P F e gkt Emk F oy b keawdsnkaren bkt xpn ok kd Xk

x
C x
C THIS SUBRQUTIME PROJELZTS INPUT DATA ACCOPAOING TO THL VALUE NF *
C IREGTP. I1F: IREGTP =1 THE PRTJLCTIGE 1S LINEAX *x
o 2 THE PROJECTION IS LOGARITHYIL *
3 THE PROJECTINN IS SxPJIN='iT1AL i

%
C %
C %+
C &=

-

- @y we

C
C
<
THE LGG PRCIECTICN IS CSF THE FOR™ Y=A+8 LJ5X., THE EXPINSNTLAL
PROJECTICK IS5 CF THE FLAaY Y=A+3X~vEXDPO%; wHERF EXPZ7) 13 INPJUT TN
THE SUBPOUTINC AND LIES BETWEEN .4 AND 1.4y EXCLUDIIG 1.9,
C
Ch sl ket P C AR A A AR R e NSNS X e R P A kIR S oom x A %o
SUBENUTINE REGPLS ’
IMPLICIT 2Z&6L=R (A-H,3-1)
REAL*4 BLSPRO,DIPHAT WLINRSQ,LISRED
DIMCe.SICH KSPROJLU1DJ1
IRTEGER PRTICAT XYCAR XSYZAR,PRCNAY
COMdn BESPRIA( LU, 3) 5 YSORZYL LIV L XERLSE(L D), ¥Y2ASE (1))
COMMON XBASE(109),CUPHAT (6431 CAPUNZESYLALPHA,3CTA,,YRAT, X2AR
COMMON XYEAR (LD M) yNy %Y IREGTP,PRTCAT, PRONAY,LINRSQ,LASKSD
SUMXY=C.dCC003929
SUMSQX=0.u000d00000
SUMX=G,33C002002D
SUMY=0.0030J0)300
SUMSQY=0.C00392000
(- g e L T L s e L L s T

c ; *
C THIS SECTICN MANIPULATES THE INPUT X VALUES ACCORDIMG TQ THE TYPE =
€ OF PROJECTICN SPECIFIEL BY [RESGTP. THE X VALUES ARE THE TRANS- =
C FORMED X VALUES OUTPUT BY SUBRIUTINE MINVAL. *
C %
c X

SeU R ARoh h bl b A ok ok 4 s koo e o et Xk ok o oo o o e o ok ke e ke skl o el N ok o o R K

GO YO (620,621,622),IREGTP
€22 DO 7C8 1=14N
708 XSBASE[[}=XBASE([)%=EXPCN
PRONAVM={EXPGN%]10]1+.0001
GO TO €23
621 DD 700 I=14N
TG0 XSBASE(I)=DLOG(XBASE(I)}
GO TO 623
620 DD 70l I=1,N
TO1 XSBASELT)=XRASEC(]]) y
T T g L T R T L T 3 T U S g g U L T T T
c %
c . THIS SFCTICN PROJECTS THE INPUT [ATA K YEARS AND ASSIGNS THE #*
C RESULTS TO OQUTPUT VECTCR YSPROJ. *
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*x
Chorddess et ek b pok eyl ehdet ekl oo ek mpdr whh ek Kpk Mok
623 DO 600 I=1,N
SUMY=SUMY ¢+ Y3ASE(T)
SUMX=SU4X+XSBASE(L)
SUMSOX=SUMSIX+XSBASE(] )==2
SUMSCY=SUMSQAY+YRASE( [) %2
600 SUMXY=SUNYXY+YBASE(I)=KSEASE(I]]
SUMXSC=SLNMX==2
XBAR=SUYX/N
YBAR=SLEY /N
TOP=SUMXY=-{ [ SUMX=SUYY]) /N)
BETA=TCP/ [SUASQX-SUMXSTI/IN)
ELPHA=YRAR-{RETA=XRLR]
GO TO [£24,625,6206),1REGT?
624 DG 705 l1=1,4K
XSPEQJ(T}=XPASC(N) 4]
709 YSPROJ(II=ALPHA+BETA=XSPRIYJI I
GC TC ¢e4cC
626 DO T13 1=1,%
XKSPROJUI Y ={XBASC i) [ ) =xEXDON
T1G YSPRCJI(II=ALPHA+RETA=XSPROS(1)
GC TG ¢4
€25 DD 601 1=1,K
XSORDJLT I=DLOG I XBASC (11 + 1)
601 YSPRIJII)=AL2iHA+RcTAXXIPROII( T
CH e nd e p i A e kA N FR S A Y T R A A AR R PN T E P A R T Sl fr g ok

C *
C THIS SECTICN COMPUTES THE VALUZ CF RSN AND WRITES THU PIJZCTICH ®
C NAME AND RS valut TC THE TERMINAL. #
C %

CREYz bkl gy ¥ 2 A A NG IR W L IR T Ak A Gk RN TRl n L m Ry Ry Ak L5
6470 TOP={ SUMXY/N-XBARZYALR)
BOT=0SCRT ({SUMSQX/N-xBAR =32y x{ SUMASQY/N-YBARX%2})
RSQ=({TCP/PDT ) =42 .
GO 19 (501,502,503),1%EGTP
501 WRITE(LD,504) PRCKAM,25(Q
504 FORMAT(t==wax| INEAR{ ", 12,")%*n¢= RSQ= '",Fb.%)
6D TC 599
502 WRITF(12:305) PRONANM,RSC
505 FORMAT{ "= NGARITHAIC{ ¥, 12, }2%% PSQ= t,;Fb6.4%)
GO 70 599
503 WRITE(1J:506) EXPCK,POLANAN,RSC
506 FORMAT( %' ,F3,1," EXPONENTIAL{"y]12,4%} RSQ= 1,F6,.4%!}
599 IF(PRTLCAT.NE.1) GC TC 996
O AR R R R R AR A Nk kN TRk R ok kv r ke ke rekk vkt A do kg hark ek

C %
c THIS SECTICN PRINTS THE INPUT CAT& FOR THE BASE YEARS AND THE *
C PROJECTED YLARS' DATA FOR EACH PRIJECTION MADE IF PRTOAT = 1. *®
c *

Gk b 5 i o o sesde oo ok ok ook deatoob i ool oo o ook o ok e o ol o ok oot g sk o ok oK e ok ok e g oK g B ok ol e s e ok

HRITE(12,¢616)

616 FCRMAT{* '}
HRITE(1D:699) (XYCAR(I) ,YBASE(l)s1=1:N}
WRITE(1D4616)
DO 702 I=1;K
XSYEAR=XYEAR(N}+T

T02 WRITE [10,679) XSYEAR(YSPROJ(I}

659 FORMAT (1X,14,)10X:FB.2)

996 IF{IREGIP.EN,1} LINRSQ=RSQ
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CALL PRCSTO
S58 RETURN

END
Chdoer bkt 2 Ak Pekn kb dk kb nhk ko k¥ md vkl kb w ki d b Er vk ke vk hrr dxkxk
C THIS SUHROUTIMNE CGANTAINS THE LIOGIC FOR PICKING THE BEST EXPONURTIAL=
C PRCJECTICN. THIS IS DCME BY PICKING THE NEXT PROJECTION TO TRY x
C BASED OH THE RSH 0OF THE LAST PRCJECTIZIN JUST MANDE. THIS Sus-
C ROUTINE ASSUH4ES THAT IF THE LINEAR 257 (LIMRS2) ©AS NOT ARQVE 9.7
C THAT THAT THE TREND wWJULC COME NEAREZ TO AN EXPONUMTIAL PROUJECTIONM
C THAT WAS FURTHER AWAY FRCM 1.0 AMD THUS THE SURROUTINE LINKS FI2ST
C AT LXPCOReNTTAL PROJECTICNS WHERE THE EXPONENT IS FURTHER AWAY FicOM
C 1.0, DOTFEFWISE (WHEN THE RS9 JF THE LINTAR PRCJECTID) IS ARIVE
o « 701 THE EXPOMENTIAL PRDOJECTICNS WITH AN EXPOMENT NEAZ )1 ,0 ARE
C TRIFD FIRST TH AN EFFORT TO SAVE THE KUMBER GF PROJECTICNS NEC-
C CESSA2Y,
Credkdkoado: gy yokid ok dodion e oo o daie 0% o ole olrofe B o e o o ool ot % e o e e ol o sl ol e e o oo ok s o oK o - e o O e o o ol
c
[
C
c

SYMBOL DEFINITICN

* B O# O 4 W X B

+

LINRSD R SCUARE OF TEHE LINEAR REGRESSICH.

REGRES = SUBRNMYUT INE WHICF PERFIRMS THE FOLLOWIRG TYPLS 0OF 2EGRES-
SICH. JREGTP IS THE KIY T0 THt TYPE OF REGHISSITG 25—
REGRESSITCN RECRES IS TC PERFIR™,.

LINEAR WHEN IREGTP = 1.9
LOGARTITHYIC = 2.2
EXPCHERT] AL = 3.0,

VALUCG PASSED IN CCMMIN T SURRDUTINE REGRES T BDETER-
MINE THE EXPIRERT USZD 1IN EXPOMENT AL REGRESSICY

FSQ FOR AN EXPINENTIAL PRCJCCTINN LSING THZ FXPOMENT X
EX: ERSQL2 MEAN> THE EIXPCHEMT l.2.

ERSOX

L B O IR I I S TR TS

C
C
C
C
c
c
c
C EXPCUN
C
C
C
C
C
C

AR e A R R RN E X A T R R R RN RS S A g N e Rk

SUBRZLTINE EXPFLW '
IMPLICIT REAL=E (4-H,0-7)
INTEGER XYEAR,PRTIDAT ,PRCNAY,L XSYZ AR
REAL*4 BESP2C,DCPMAT,LIANRSY,LGGRSC
CoMMNON BESPRI(C100,3),YSPRJIJL100) ,XSRASE(L1GY) ,¥YRASEL{1DD)
COMMIN XBASE(LOD)DSFHAT (A3 )+ ZXPINJRSO4ALPHAL3STA, Y3AR,,XSAR
COMMCH XYEAR(1C3) yNsKy My IREGTP,PRTDAT PRUNAMLLINRSQ,LOGESA
TFILINRSQ.LT.0.70) 6C T9 500
EXPUN=,GCCR0020000
CALL REGRES
ERSQ9=RSQ
IF(CREQY.LT.LINRSQ) GO TC 501
EXPON=.7CC300000
CALL REGRES
ERSQ7=RSQ
IFLERS0?7.LT.ERSQS) GC TO S02
EXPOA=,.500000000
CALL REGRES
ERSQ5=RSQ
IF(CRSCS5.LT.ERSQT) GC TO 503

505 EXPCON=,4C0000000
CALL REGRES
GO TO &8s

503 EXPON=.6CCC000000
CALL REGRES
GO TO eseg



510

502

501

539

521

500

517

516

522

EXPCN=1.10G021000190

CALL PEGRES

ERSQLl1=RSQ
IF{ERSQIL1.LT.ERSC?} GO TO 888
GO TC 530

EXPIOK=,.800030000

CALL REGRES

ERSDB=PSC

IF{ERSGR.LT.ERSNS)Y GG TO 519
EXPCN=1.,100200000

CALL EREGRES

ERS211=RSG
JIF(ERSC11.LT.LINRSC) GC T2 383
EXPUGN=1.223900027

CELL REGRES

ERSN12=RS9
IF{ERSCLIZ.LT.ERSQLI1Y GO T 888
EXPTN=1,300000J00

CALL RESGRES

ERSQ13=REQ
IFLERSQI3LLT,ERSC12) GC TI 488
EXPCN=1,403301033

CALL REGKES

GD TD 238

EXPCA=,TCU20000)

CALL REGRES

ERSQT=R5C

IF{ERSCT.LT.LINESS) GO TO 516
EXPCN=.6C45209000

CALL REGRES

ERSD6=RS5C

IF{ERSGG6.LTL.ERSQT) GC TO 517
EXPCN=,500J4C000

CALL REGRES

ERSNS5=RSQ

IF(ERSC5.LT.SRSQ6) GC TO 388
GG TO 505

EXPON=.300200000

CALL REGRES

ERSQB=RSQ

JF{ERSCB.LTLERSQT) GN TO 888
EXPON=.900000002

CALL REGRES

G0 TO 888

EXPON=,800020000

CALL REGRES

ER5QB8=RSQ

IF(ERSQ8.LT.LINRSG) GO TO 522
EXPCN=.900000000

CALL REGRES

GO TO BeEe

EXPON=1.200000000

CALL REGRES

ERS5Q12=RSQ
IF{ERSCL2.LT.LINRSC) GC TOQ 3B8
EXPON=1.3000000033

CALL REGRES

ERSQL13=KSQ
IF{ERSQ13.GE.ERSQ12) GG TO 531
EXPON=1.100000000

42



888 RETURN

43

CALL REGRES

END . .
o R T L Tt L R g ey e T T T Lt ]
&
THIS SUBROUTINZ KEEPS THE BEST THREE PROJECTIGNS AND THE]P *®

i LA R IR LRSS IR LSS ETELEL ST IR ST WIS FEIIE RS LR S 2 ST FER TR L ITEE R F PR R TH SHE R TS

ASSOCIATED DIPE VECTGRS (CONTAINT'IG RSO, ALPHMA, N5TA, Y3AR, XBAR, %
AND PRUQMAM.]  THEY ARE STORED IN AATRIX DOPMAT (702 THE STATISTICS)«
AND 1IN MATRIX RESPRC FOR THE 3EST THREZ PRGJFLT[INIS. TH:E
PRCJECTICHS ARE FILED IMN THt MATRIX 1IN OPDER JF THETE R30), JI1TH
THE PROJECTICHN WITH THE FICGHCST RSQ GIING INT? TH: FIRST COLUN
OF THE MATRIX AND SO DN. NEW PRCJICCTIONS AFE COMPARE D TO TAHDSE
ON FILE [N THIS SUBRCYUTINE AND TF THETR RSD ZXCEEDS THAT FF THE
LOWEST B39Q-P2CJECTICN OW FILE, Thz KE4 PROJECTION IS STORID IY
THE COLUMN BEFITTIMNG ITS RS7 RANK AND ONE IF THE OTHIZd PRDJEC-
TICKS IS DRCPPED AND THE CTHEP ORZJRLTIONS AMD THF IR ASSICIATED
NAPE VECTAFS ARE MCVED CVWER TC Makt RI0M FNR TEL NEW PROJFCTICN
AND 17S COPP VECTOR, WRERE 1T, AS DICTATED By 1TSS RS0 aatn,
SHOULD CC.

TATHUS Tt PRINTING OF BESPRAL WCULD GlVe THE AFST THRES PRTJLL-
TICNS FLUND FOR A GIVEN SET GF [LPUT DATA.

PROMNAM = NAME JF THE TYPzZ QF PRCJEITION JUST “ADD RY 2LE2T7S,
PRCAAM 1S5S REPRESENTED AY & NUMBER, Tk KIY T2 wAlCH [S:

Qg LINEAR
98 LOGAR ITE¥IC
CTHERWISE : 13 =EXPCAENT
EX: l.4=->PFON&M=14

LI I I IR R R O T R

SUBROQUTINL PROSTO
IMPLICIT REAL=8 (A-H,C-7)}
REAL®4 BESPRO,DOPMAT L [%2S3,L2GRSG
INTEGER PRTDAT, XYEAR yXSYEAR, PILNAM
COMMCN BESPROUL10D+3),¥SPRIJ(1II}XSBASZI100),YBASE(12D)
COMMON XBASI{1J0) DOPHAT(L,3),eXP0L PSR ALPHA,3ETA,Y 3R, XRAFR
COMMIN XYEAR(LUD) s N Ky My IREGTP,PRTTAT PRUNAMGLINRSQ,LOSXSD
IF{RSO.LE.DOPMUATI2,4,31)) GC T 999
IF(RSOQ.LE.DIPMATI(2,2)) GJ T3 1
JF(RSQ.LE.,UOPMATI(2,1)) GO TO 2
DO 3 I=1.46
DOPMATI(I,3)=DOPMAT{],2)
3 DOPMAT(I+2)=DAPMAT([1,1}
DOPMAT(1,1)=PRONAM
DOPMAT (2,1)=RSQ
DOPHMAT(3,1)=ALPHA
DOPMAT(4,1)=BETA
DOPHATI(S,1)=X2 AR
DOPMAT(6451)1=YBAR
D'D 4 izlgﬂ
BCSPRC{I,+31=3ESPRC(],2)}
BESPRE{1421=0ESPRC(I,1)
4 BESPRI(1,11=YSPROJ(I])
GO TO 556
2 DD S 1I=1,6
5 DOPMAT(I,3)1=DIPMAT([,:2)
DOPMAT(1,2)=PRONAM



DOPMAT(2,21=RSQ
DOPMAT(3,:2)=ALPHA
DOPHMAT(4,2)=BETA
DOPHAT (5,2} =XRAR
DOPMAT (6,4, 2)=YBAR

DO 6 I=1,4K
BESPRI(1,3)=8ESPRC(1,2)
BESPPO(142)=YSPRCJI(I}
GO 10 699
DOPHMAT(1,3)=PRCAA4N
COPMATI(2,3)=RSC
DOPMAT(3,3)=ALPHA
DGPMAT(4,43)=RETA
DUPYAT LY, 2)=XPAR
DOPUAT(5,2)=YRAR

CO 7 1=1,K
BESPRO(I+3)=YSPRUJILT)
RETURK

END

44
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I11. AUTOREG TERM PROGRAMMER'S GUIDE

I. How to Setup AUTOREG for Terminal Use

_ .A‘ Compile Step
The listing of AUTOREG in the user section shows the JCL cards
necessary to produce a punched copy of the object deck which can then
be read via CMS to establish AUTOREG on disk so it is accessible via the
terminal. When compiling AUTOREG be sure to omit the normal //GO.SYSIN DD *
card. The JCL shown below is the JCL mentioned above that shouid be placed
at the beginning of AUTOREG when compi]ing it.

//Jdobcard

/* Route Punch VMXXX

// EXEC FORTHC,PARM.FORT='0PT=2,DECK'
//SYSIN DD *

The second JCL card above causes the punched-copy of the object deck
to be routed to VMXXX where XXX are the last three digits of your account
number. The account number must have FM space allocated to it in order
to store a compiled copy of AUTOREG on disk. (See the accountant at the
KSU Computing Center to obtain FM space.)

The third JCL card above causes the AUTOREG program to be compiled in
Fortran H with optimization Tevel 2 (which makes execution of the compiled
program faster) and causes an object deck of the compiled program to be

punched.

B. Setup on CMS Disk
Once a compiled version of AUTOREG has been routine to your CMS file
you have 24 hours to transfer the object deck to your permanent CMS disk
storage (FM-space). Otherwise, the object deck will be purged by the
Computing Center. To establish the object deck in your permanent FM space,

issue the following CMS commands:
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Read Fort Text

Load Fort

Genmod Fort

FMS Fort Module (U VMXXX

where: XXX are the last three digits of the account number you have
FM space for. These CMS commands read the compiled object deck, link-edit

it for CMS and store it in your FM space.)

C. Create the Correct CMS Environment
To establish AUTOREG so it runs correctly, (so the user only has to
retrieve it and type AUTOREG) you must create a special EXEC procedure.
To do this, create a file named AUTOREG EXEC in CMS and put the following
statements in it:

&CONTROL OF NOMSG

FMRETR FORT MODULE (U VMXXX

FILEDEF 09 TERM (PERM LRECL 80 BLKSIZE 80 RECFM F
FILEDEF 10 TERM (PERM LRECL 120 BLKSIZE 120

FORT

CP LOGOFF

&EXIT

The first statement arranges it so that external terminal messsages
(such as from another terminal) aren't received while the user is running
AUTOREG. The second statement retrieves AUTOREG (called Fort Module) from
your FM space - VMXXX. The next two statements establish the record length
and blocksize for the read ahd write buffers and 1ink unit number 10 to the
terminal. These two steps are necessary for a Fortran H program to work
interactively. The FORT statement tells CMS to start executing AUTOREG.

The seventh-statement automatically logs the user off the terminal when he
finishes with AUTOREG and the eighth statement signals the end of the Autoreg

Exec procedure.
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The Autoreg Exec procedure should also be stored in your FM space.
It is actually the Autoreg Exec procedure that the user retrieves. Autoreg

Exec then retrieves AUTOREG (Fort Module) and runs it.

D. Making AUTOREG Accessible to Other Users
To allow users with other account numbers access to AUTOREG, so they
can retrieve a copy of it and run it, issue the following CMS commands:

FMPUBLIC AUTOREG EXEC
FMPUBLIC FORT MODULE
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II. Main_Program

The main program serves three basic purposes in the AUTOREG program:
1) It serves to interact with the user, translating the user requests into
calls to various subroutines stfuctured such that what the user requests is
done; 2) Since most users are not familiar with computers, all user inputs
are tested for errors and whenever possible the user is notified of the
error, requested to try again, and given help in determining just what to
input, and 3) Data input is done, error checked, and the three best pro-
jections are printed with their associated statistics, followed by a section
allowing the user to run another data set changing only the control items
that differ from those of the previous data set. The function of each
section of the main program is relatively clear due to the terminal messages
shown in the listing and the flow shown in the flowchart following the 1isting.
Because of this, only those sections or functions that aren't particularly
clear will be elaborated on here.

The section that asks the user whether he wants automatic or manual
regression works as follows. If manual regression is requested, IMAN is
set to 1. If automatic regression is requested, IMAN is set to 0. Later,
after all the data is input, if IMAN = O, EXPFLW is called and controls the
calling of REGRES. If IMAN = 1 (manual) then a section of the main interacts
with the user and allows him to control the calling of REGRES and select
the type of regressions to be performed.

The REWIND 9 statements are used in the case of read errors to set the
Fortran H writing routines back to file FTO9F001, which is the terminal.
This is needed because a read error causes the print file number to be

incremented by one.
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The section that reads in linear and log cutoffs later uses these
values to determine whether to call Expflw and run the exponential regres-

2'frnm the linear regression exceeds .90 (default)

sions or not. If ther
or a user input value, then the running of regressions for_that particular
data set terminates as a regression with a good enough fit has already
been found. The same applies in the case of a log projection except that
its cutoff rz is preset to .80 unless the user overrides this.

After the MAIN routine has called the subroutines, controlled the
regressions and printed the best three projections, it contains another
user interactive decision section. This decision section is invoked if
the user decides to run other data sets after completing the first one.
Rather than make the user answer all the interactive parameter questions
again, he can indicate the point in the program where the earliest question
relating to a change he would Tike to make in the previously set parameters
occurs. The program then returns to that point and the user must answer
that parameter question and all that follow again.

The reads are done on unit 9 and the writes are done on unit 10.
(See previous section.) The use of separate device numbers causes Fortran
to use separate buffers for-reading and writing and thus avoids the opening
and closing of buffers each time a read-write combination occurs (which is
the whole basis fﬁr interaction.) Also, the Fortran H compiler at KSU won't

compile the program correctly for terminal use unless separate buffers are

used.
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Main Program Listing

J*RODUTE PUNCH VMKN9

/*ROUTE PRINT OS

// EXEC FORTHC ,PARM.FORT='0PT=2,DECK"*

//7SYSIN DD = ]
IMPLICIT REAL=*=8 (A-H,0-2)
INTEGER. XYEAR, PRTDAT,PRONAM,XSYEAR
REAL%*4 BESPRI,DOPHMAT,L INRSQ,LOGRSY, L INCUT,LOGCUT

C N=NMUMBER OF BASE YEAR'S DATA. M=TOTAL NUMRER OF YFARS* DATA.
COMMON BESPRO(100,3),YSPRIJILI00) 4 XS3ASE1109D) ,YBASE(100)
COMMCN XBASELLO0) +DIPMAT (5,3 ), EXPON+RSI,ALPHA,BETA, YBAR, XBAR
COMMON XYEAR(1Q0) ¢N+K, ¥, IREGTP,PRTDAT,PRPOMAM,LINRS Q,LOGRSN
INTEGEP*4 YES/'YES '/ NO/ NI/, MANUAL/YMAN 9/, AUTO/ ' AUTODY /
INTEGER=4 RANGE/TRANG!/, [MDIV/ Y IND]Y/
INTEGER*4 LIN/CLIN®/ ,LEG/'LCG Y/ EAP/YEXPY/4STOP/VSTP/

(e S e S e R LI FE 2 ¥ T2 L R TS T ey

C *
C THIS NEXT SECTION INITIALIZES THE MATRICES DCPHMAT AND BESPRO WITH *
c ZEROSs SC THAT THEY ARE CEFINED WHEN THEY ARE REFERENCED. *
c = *
I e  E i L s R IS E Tl ]
DO 17 I=1,56
DG 17 J=1,3

17 DGPMAT{1I.+J4)=2.0000
Da 18 1=1,100
DC 18 J=1,3
18 BESPRCI(I ,J}¥=3.0000
WRITE(1l0,201)
201 FORMAT(* " /viickikxbunntkdkbdtrdkn AUTOREG PROGRAM w®3edrfod frord oo o de e
at*;&l/l l/l l,
205 WRITE(10,232)
202 FORMAT('CU YOU WANT A COMPLETE SET OF INSTRUCTIONS? [YES/HO)')
READ(S,203,END=310) INSTRC
203 FORMAT(A3)
IFI(INSTRC.EQ.YES) CALL INSTR (&210)
IF{INSTRC.NE.NO) GO TC 205
206 FORMAT({' ®/* t/v=a%x¥xx KEY TO REGRESSICM TYPES & %&wxt gt ¢ /TX 'LIN
E LINFAR' /7Xy*L0DG = LOGARITHMIC'/TX,EXP = EXPONENTIAL'/TX.'STP =
ETCP REGRESSIONY /Y 1}
210 WRITE(10,207}
207 FOPHMAT{'D0O YOU WANT AUTCMATIC CR MAKNUAL MCDE? (AUTD/MAN)}')
READ(S,208,END=312) IMODE
208 FCRMAT{A4}
IF(IMODE.EQ. MANUAL)" GO TO 209
IF(IMCCE.NE-AUTO) GO TO 210
IMAN=0
213 WRITE(1D,211)
211 FOAMAT (*CO WISH TO 3ET RSQ CUTOFFS? {YES/NO)Y ')
READ(9,203,END=313) ICUT
IFLICUT.EQ.YES) GO TO 212
IF{ICUT.NE.NDY GO TO 213
LINCUT=.90
LOGCUT=.80
GO TD 282
209 THAN=1
282 WRITE(1D,280)
280 FORMATI('DO YOU WISH TO SEE EVERY REGRESSICN AS IT IS RUN? (YES/NO)
£')
READ (9,203 ,END=314) ISEE
IF{ISEE.EQ.YSES) GO TC 400
IF(ISEE.NE.NO) GO TO 282

S
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PRIDAT=0
GO TO 216
400 PRTDAT=1
216 WRITE({10,222)
222 FORMAT{'NUYBER OF YEARS TO MAKE PROJECTIONS FOR? {1F #YEARS <10, W
ERITE AS 0S,ETC.)')
READ{9,307,EMND=315}) K
IF(K.LT.101) GO TO 217
WRITE(1U0,22%)
224 FORMAT('MUMBER OF YEARS 1S GREATER THAN MAXIMUM OF 100. TRY AGAIN
€11
GO TO 216
217 WRITE{10,214)
214 FORMAT({'CO YOU WANT TO INPUT INODIVIDUAL DATA YEARS OR A RANGE? (IN
SDIV/RANGE) 1)
READ(9,215,END=316) INTYPE
215 FORMAT(AL)
IFCINTYPE.EQ.RANGE) GO TO 223
IFLINTYPELNELINDIV) GO TO 217
238 WRITE(LD,234)
234 FORMAT('NUMBER OF BASE YEARS OF DATA? (IF # CF YEARSCLO, WRITE AS
B 07 £1C.1')
READ(9,3CT7,END=317) N
307 FORMAT(I2)
IF(N.GT.100) GO TC 241
 WRITE(19,235)
235 FORMATI('IANPUT THE YEARS:1)
DO 304 I=14M
304 REANIS,305,FiD=226) XYEAR(I)
305 FORMAT(14}
CALL ™INVAL
M=N+K
GO TO 230
241 WRITE[ 10,242}
242 FORMAT{"NUMBER OF YEARS EXCEEDS MAXIMUM OF 100--PLEASE INPUT A SMA
ELLER MUMBER.'}
GO T 238
236 REWIND 9
WRITE(10,237)
237 FORMAT('NUMAER OF YEARS READ NOT EQUAL TO NUMBER OF BASE YEARS YU
E SPECIFIEC--TRY AGAIN.')
GO TO 238
212 WRITE(10,219)
219 FORMAT({'LINEAR CUTCFF=7')
READ(9,220,END=318) LINCUT
220 FCRMATI(F2.2)
WRITE{(10,221)
221 FURMAT{'LCG CUTOFF=2"')
REAVD(S,220,END=318) LOGCUT
GO TO 282 :
223 WRITE(10,225)
225 FORMAT('INPUT YEAR RANGE AS: XXXX TO XXXX')
PEADI9,226,END=319} [MIN,IMAX
226 FORMAT(IG,4X,14)
IF(IMIN.GTL.IMAX) GC TO 227
IRANGE=[ TMAX-[MIN) +1 .
IF(IRANGE.GT.100) GO TOQ 228
D0 229 1=1,IRANGE
XYEARCII=TIMIN-1)+1
229 XBASE(I1)=I[



227
231

228
232

230
240
300
301

244
246
245

241

252

243

702

248

249

239
253

390
391
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N=TRANGE

#=N+K

GO TO 230

WRITE{10,231}

FORMAT(*STARTING YEAR OF RANGE WAS GREATER THAN LAST YEAR--TRY AGA
IN.')

GO TO 223

WRITE(10,232])

FOGRMAT (*RANGE EXCEEDS MAXIMUY OF 100--PLEASE INPUT SMALLER RANGE,?

&)

GO TO 223

WRITE(13,240)

FORMAT(* INPUT THE CATA:'}

DC 30C I=14N

READ(9,301,EN2=239) YBASE(I}
FORMATI(FS.2)

WRITE(10,244) #
FORMAT(' ®*/'BEGIN MANUAL REGRESSICN SECTICN.')
WRITEIL10,245) :
FORMAT(* */*REG. TYPE?')
READ(S,247,END=320) IREG

FORMAT (A3)

IF{IREG.EQ.LIN) GG TC 248
IF{IREG.EQ.LOG} GO TO 249
IF(IREG.EC.EXP} GO TC 250
IF{IREG.EQ.STOP} GO 1O 251
WRITE(10Q,252)

FORMAT(* INVALID REG. TYPE--TRY AGAIN.')
HRITE(1D,200)

GO TC 246

IREGTP=1

WRITE(12,702) )

FORMAT{* */'PROJECTICNS AUTOMATICALLY MADE:'/?' ')
PRCNAM=99

CALL REGRES

IFILINRSCQ.GELLINCUT) GG TO 251
PRCNAM=GS

IREGTP=2

CALL FEGRES

IF(LCGRSG.GE.LOGCUT) GG TO 251
IREGTF=3

CALL EXPFLW

GO TO 251

IREGTP=1 .

PRONAM=99

CALL REGRES

GO TG 246

IREGTP=2 .

PRONAM=98

CALL REGRES

GO TO 246

REWIND 9

WRITE(1D,253)

FORMAT (*NUMBER OF DATA ITEMS NOT EQUAL TO NUMBER OF BASE YEARS SPE

GCIFIED '}

WRITE{10,391) :

FORMAT(*'DC Y WISH TO CRANGE THE NUMBER GF BASE YEARS? (YES/NO)')
READI1S9,247,END=321) IDECS

IF{IDECS.EQ.NJ) GO TD 230
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IF{IMAN.EQ.1) GO TO 238
GO TO 223
251 WRITE(10,700)
700 FORMAT(' */'TYPE *t1'', THEN PCSITION THE PAPER TO THE TOP OF THE
£ NEXT PACGE ANMA HIT RETURN.')
READ{9,701 ,END=G01) IM
701 FORMATI(Il)
WRITE{10,100)
100 FORMAT{' "/1LX,'YEAR',13X,"BEST THREE PRCJECTIONS IN ORDER RY RSQ'
1)
WRITE(10,50) XYEAR(1),YRASE(Ll)
50 FORMAT(' /11Xyl ay18%, tmex3ASEX%DY (2K, F10.2,5X, ' C¥%AASEx®%T)
WRITE(10,51) XYEAR(2),VYBASE(2)
S1 FURMATILLX s[4y 18Xy ' %=DATAYED 22X, F10.2,5Xs ! <EXDAT Asksrx 1)
WRITE{10,52) (XYEAR(I),Y3ASE(I) I=3,N)
52 FORMATILLIX,14425X, =331 20X, FL10.2,5X, "< k%"
WRITE{10,53)
53 FOPMAT(* ) -
DO 199 I=1,K
XSYEAR=XYEAR(IN) +I
199 WRITE(10,101) XSYEAR,(RESPROLI,J)yJ=1,3)
101 FORMAT{11X+14,3(10X,Fl0.2))
WRITEL10,102) (LIPMATI(1,Jd),J=1,3)
102 FORMAT (' "/'pROJECTICN TYPE=',9X,F10.2,2{10%X,F10.2))
WRITE(19,103) (DOPMAT(2,J) yJ=143)
103 FCRMATI(1X,'RSQ=',10X,3(10X,F10.4))
WRITE(10,10%) {(DCPMAT{3,J4),J=1,3)
104 FORMAT(1X,'ALPHA=%,3X,2{ 1JX,FL10.2)}
WRITE(10,105) (OCPMATI(4,J),J=0143)
105 FOPYMAT(1X%,"BETA=1,9%X,3(10X,F12.21))
WRITE(10,106) (DOPAT{5,d),J=1,3)
106 FORMAT(LX,"XEAR=",9X,3(LJX,F10.2))
WRITE(LO,1I7) (DOPMAT(6,J) yJ=1,3)
107 FORMAT(1X,'YBAR=',9%X,3{104,Fl0.2))
352 WRITE(10,254)
254 FORMAT(Y /v v/ v/ 1 /900 YOU WISH TO REGRESS ANOTHER DATA SET? |
EYES/NG)Y)
READ(S,264T4END=322) IDECS
IF(IDECS.EQ.NT) GO TC 999
IF{IDECS.EQ.YES) GC TN 659
GO TO 251
250 [REGTP=3
363 WRITE{19,255)

- 255 FCRMAT(['SPECIFY EXPONENT: SUCH AS 0.9')

READ(S,306,END=323) EXPGN
306 FURMATI(F3.1)

CALL REGRES

GO TD 246

SET RSQ OF CATA IN BESPRQO TO ZERO SO THAT PROSTO WILL OVERWRITE THE
OLD DATA WITH THE NEW.

650 DOPMATI2,3)=0.0

DOPMAT(242)=0.0

DOPMAT(2+1)=0.0
652 WRITE(10,651)
651 FORMAT('DC YOU WISH TD RESET ANY PRCGJECTICN VALUES OTHER THAN DATA

&71")

READ(9,247+,END=324)ICECS

IF(IDECS.EQ.NO) GO TO 230
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IF{IDECS.NE.YES) GC TO 552

656 WRITE(10,&53)

653 FURMAT('INPUT THE NUMBER OF THE EARLIEST CHANGE. (T PRINTS A KEY.)
£?)

READ{9,655,END=325) IMB

655 FORMATI(ILl)

GO TO (205,21042134+282,216,217,657),1M8

657 WRITE{10+£54)

654 FORMAT (' t/txxxamKEY TO CHANGES*#*%x£t/0] = INSTRUCTIONS?Y/*2 = MODE
E'/'3 = R5Q CUTOFFS*/*4 = SEE EACH REGRESSICN'/'5 = # OF PROJECTED
LYEARS'/'6 = YEARS OF BASE DATA')

GO TO &56
S0l REWIND 9
WRITE(10,902)

902 FORMAT('®=+=*ERROR*=* YOU PUT A #SIGN AFTER THE LAST DATA ITEY4--TRY

GPOSITICHNING THE PAPER AGAIIN *)
GO 70 251

-

THE REWIMD 9'S SET THE WRITE BACK TO FILE FTI9FJ0l.

310 REWIND 9
WRITE(12,311)

311 FORYAT (*¢=xERROR*%* NO ANSWER ENTERED ')
GO TO 205

312 REWIND 9
WRITE(10,311)
G0 TO 210

313 REWIND 9
WRITE(10,311)
GO TO 213

314 REWIND 9
WRITEL10,311)
GQ TO 282

315 REWIND 9
WRITE(10,311)
GO TO 216

316 REWIND 9
WRITE(10,311)
GO TO 217

317 FEWIND 9
WRITE(19,311)
GO TO 238

318 REWIND 9
WP ITE(10,+311)
GO YO 212

319 REWING 9
WRITE( 10,311}
GO TO 223

320 REWIND 9
WRITE( 134311}
GO TO 246

321 RERIMD 9
WRITE(10,311)
GO0 TO 390

322 REWIND 9
WRITE(10,311)
GO TC 392

323 REWIND 9
WRITE(10,311)
GO TO 393



324

325

993

REWIND §
WRITE(10,311)
GO TO 652
REWIND 9
WRITE(10,311)
GO TO 656
sTOP

END

55
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Main Program Flowchart

209

AR e )
COMMON
DO I= 1,6
DO J= 1,3
POPMAT(1,J)=0.0 g
¥
DO 1= 1,100 213
DO J= 1,3 VRITE(1D,211) _‘ e 213l
. PO VIsH 10 SET ¥50 . i
2 CUSDFTS?  (YES/™D) p—
BESPRO(I,J}=0.0
VEITF(10,201)
AUTOLFG FEOGEAY
205
\RITE(ID, 202)
B0 YoU LrET A COMTLETE SET
OF LGTFUCTICNS? (YRES/:0)
LIKCUT-.50
LOGCUT=. B0
| &)
1 282 ;
VEITE(10,250)
DO YOU VISH TO SEE EVERY
REGEESSICH /5 1T 15 RIN?
(res, ko)

VRITE(1D,207)
DD YDU WAST AUTRCATIC OR
HANZAL FOSET  (AUTU/TAN) F
400
st = vis T :
1 PRIDAT = 1
] kA 1o
¥

WIS o
BXOrILE? h 1 216
- F VRITE(10,222
4 KIMEIR OF YEAYS TO MAKE
g PRIDAT = O PROJLCTIONS §ORT

—




MEITE(I0, 235)
JHPUT THE YEARS.

4

VRIZ(10,274) Mo
FUMBER OF 1EARS 1S GREATER THAT =2 54
FAKIMUK DF 300, THI ASATH.

-

217
¥RITE()IC,714)
DU YDU VIRT TO INFTT LNDIVIDULL 237 i
DATA YLARS OR A RASCE?
(HDIV/RHIE)
KE=E4K
F 9
VRITE(10,2L0)
JSPUT TRE DATA.
Do 1= 1,N
300 §
FEAD YEASE(T)
./ io '
\239 |~
=) ,
233 ] 7
WRITE(10,23)
KWynER OF BASE YEARS OF DATA.
F
SRITE(}O,25L)
REGIN FANUAL BEGRESSION
SECTION.

246 }

TWRITE(10,245)
REG. JYPE1

241 |

VRITE(1D,242)
KWEE OF YEARS FECFERS MAXIsM
OF JUd—FLEASE ISPUT A SAALLER

EUMBER,
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248
. JRECTF = 1 :

PRGNAN = 99
249

IPZCTP = 2 . P

PrOSIAY = 92 —X  CALL RECRES 3
250 393 Y i

1FZCTP = 3 VEITF(10,255)

SFECERY LXpiainy

SUCH AS 0.9 T
ESDFILE?

239

KERWIND 9

VRITF(10,252)

VRITE(10,253)
KIFSER 0F DATA 1TZS NOT
EQUAL TO ¥INTCR OF BASE
YEAKS SFIZIFIED.

TEX ACALN.

WRITEQ10,206)

¥IY 70 BECRESSION TYFES. “ERITEQ0, 391)
O YO WIId TO CLUCE TEE
KIPELR OF BASE Y

{YES/RO)

B
s

REWIND 9

WRITE(10,737) .
KItER OF YEARS FEAD EOT EQUAL
TO XOSIE OF BASE YTARS YOU
EPICITIFD--TRY JTATX.

T0
238
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212

WRITE(10,221)
LOG CUTOHF = 1

W ol

VEITE(19,219)
LIMEAR CUTOLF = 7

@—{ b 2R PR |

VRITE(10,702)
PRAILCTICNS ALTOLTICAILY
HADE f

VEITE(1D,225)
INTUT YFAR PANCE AS?
XOX 10 XIXX

VELTF(10,231)
STARTING YEAR OF RANGE WAS GREATER
TUAK LAST YEAK--12Y ACAIN.

\___/_

228
FRITE(13,232)

RAKCE EXCELDS MAXIMIN OF 109— PROAN-93
FPLEASE INFUT SMALLER FANGE.

—_— IRERTP=2

DO I= 1, IRANGE

EYEAR(1)=(IMON-1) + 1

IBASE(L) = I CALL RIGRES

W = IEANGE )
. ML '
F
@ ) IRECTP = 3

CALL EXTILV

251



253

-~

251
. } .
VEITE(10,." )
4 » THER rosn_lm e l__ EF YRITF(10,104)
TO YIL T2¢ OF THE KeXT FAuE &5D i (BOrEAT(1.J) .01 ,7)
RIT EETUiS.

ERITE(10,105)
(POPMAT(4,J),3-1,3)

WR1TL{10,10£)
(LOPMAT (5,35, 11,3}

J ~———

I3T TRFEE FROJECTIONS
IR ©X:X BY ESQ.

VRITE(12,932)
WOEFEROPAES LU TUT A £SIGH AFTIR VEITE()0,157)
(DOFMATLE, ), J-1,3)

THE LAST DATA EM-TEY POSITICGLNG

SITE(10,59)

l 392

WRITE()O,293)
PO YO WifH 90
PATA SEI?

TRITE(1D, 51}
IEAX(2) ,YEASE(2)

~1_

VEYZI(10,52)
(ormam(1), ¥oise{1), I=3,M

VRITE(10,53)

FT3E(10,100)
ISTEAR, (BESZRO(T,), =1, 3)

P

YOTE(10,102)
(OrHAT() 1), 3=1,2)

FRITT(10,103)
* | orHAT(2,9),3=1,3)

G




650 .
DorAT(2,3) ~ 0.0

WAy (2,2) = 0.0

POTHAT(2,1) = 0.0

[ 652

URFTL(10.021)
PO YOU VIS 30 TESTT ANY |
FROJECTINS TALUSS Q1HER

WRITE{1D,650)
JSTUT TEL MTEIR OF THE 656

EARLIEST CRASGE-

RITE(10,654)
KET 70 GUSCES




REVIND 9

REWIND 9

J

RITE(10,311)
A ARFLRG e
ABSWER ENTERFD

mITE(ID, 311}
0 ERRORE2A

Jukirean, 1)
SRApFFLEseR
#D AHSSTR FNTERFD @

[HO AHSWER ENIERFD

RITE(10,311)
fEAFFTaneLa

WRI1TE(30,311)

Hedprpozina

RITEQIO, 111)

R EERFORA A

INSYER ENTEREDY

RITE(R0, 311)
FeSTRIORASE

REWIXD 9

REWIND 9

REWIND 9

REWIKD 9

® ® 9%@ ?
S

&

@ REWIND 9
@ REWIND 9
@ REVIND 9
@ REVIND 9

TE{10,321)
EALELRGREE
ANSWER E¥TERED

KO ANSWER ENTERFD

ANSVER ENTERID

AXSWER ENTERED

WFITE(1D, 311)
e 4 £ S EREDTAN L

(KO ANSVEP, ENTFRED

TE(10,%11y

jyr1TC(10,31])

tAApREQRLIAE
HO ARSWZR ENTERID

WRITE(1D, 311}

ALAFKROREA S

1TEQ10, M1y

PLIFRRDRAA L
AXSWER ENTERED

WRITE(1D,311)
244 FRRO;AAS

[

62
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III. Subroutine Regres

This subroutine fits a trend line to the base data input and uses this
to extrapolate projected data for the number of years specified by the user
in the main program. The trend line is fitted using normal values of Y and
transformed values of X that vary according to the value of IREGTP and EXPON.
If IREGTP equals 1 the X's aren't transformed and the resulting linear pro-
jection's equation takes the form Y = a + bX. When IREGTP equals 2, the X's
are transformed by taking their logarithms with the resulting projection
equation being of the form Y = a + b(logX). When IREGTP is equal to 3, the
X's are taken to the EXPON power before calculating the trend line equation.

EXPDN) where EXPON is input by the

This eguation takes the form Y = a +b(X
user or passed to REGRES by Expflw. When EXPON is passed in from Expflw,
it always lies between 0.4 and 1.4 inclusive.

The subroutine works by first transforming the X values. Next the
equation of the trend line 15 calculated along with the value of RSQ. A1l
computations for finding the trend line equation are done'in double precision.
The projected values of Y are found by transforming future values of X in the
same way that the base data X's were transformed and then plugging these
future transformed X values into the calculated regression equation.

The name of the projection type and the RSQ of the projection are printed
next. Finally, if the user indicated so in the main program, a copy of the
base and projected data is printed to the terminal. Then, subroutine Prosto
is called to store the results. If the user didn't ask to see each regression
as it was run, then REGRES would call Prosto without printing the base and
projected déta to the terminal.

A flowchart of REGRES follows a listing of it.
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Subroutine Regres

Gl de i ® dorskadak &% o s i ook ofr e ool lr e ok o o o e o ol e oo ofe ol e oesde e s e e ol ool etk fe el ke s e o

THIS SLRRCUTINE PRCJECTS INPUT DATA ACCORCING TO THE VALUE OF
IRCGTP. IF: IREGTP =1 ; THE PROJECTION IS LIHEAR

2 3 THE PROJECTION IS LCGARITHMIC

3 ¢ THE PRGJECTION 15 EXPONLNT AL

THE LOG PECJECTICN IS CF THE FORM Y=A+BR LCGX. THE EXPOMNENTIAL
PROJECTICHN IS GF TRE FCRM Y=A+3X=+*EXPCNh; WHERE EXPON IS [IKPUT TO
THE SUBRCUTIME ANC LIES BETWERN .4 AND l.,4, EXCLUDIG 1.0,

LK B BE BN N O N O RO

C
c
c
C
c
C
C
c
c
C

A R R T R T R
SUBRCUTINE REGRES
IFPLICIT FEAL®8 (A-H,N=7)
REAL#*4 BESPRI,DOPMAT LINRS2,LUGRSN
CIMERSICN XSPRGJ(1CY))
INTEGER PRTDAT,XYCAR XEYEAR, PRINLM
COMMON BESPRO{100,3),Y5P33J(13G  XSBASE(LOD),Y3IASE(10D})
CCIMRCN XPASSEL1CI) DUPHAT (6,3 ) sEAFORYPS2,ALPHARETA,YIAR, XBAR
COMMON XYEAR[LOQU) o NyK ¥, [IREGTP,PRTDAT PRCNAV,,LIMNESQ(LIOGRSY)
SUMXY=C.CLCL28000 :
SUMSOX=2.C52038200
SUMEK=0.CCRuI00LI
SUMY=L.JCCI00J00
SU¥SQY=0.003C)GCaC
Tk e v A R4 MR U R LRI F R SRy T aF E RN R L F R IR R R h v ekl T T Rl ek gk x Ak

C . %
C TEIS SECTICK MANIPULATES TEE INPUT X VALUES ACCORDING TO THE TYPE *
C OF PROJECTICN SPECIFIELC BY IREGTP, TFHE X VALUES AKRE THZ TRANS- *
€ FORMED X VALUES CUTPULT B8Y SURROUTINE MINVAL. *
c *
¢ *

Bk kA AL X DA AT RE R PR AN AR R AR F A E R R A L XA R R AL S kR A e Sk R do ey el ek ko o
GO TO (62C46214622),IREGTP
622 DO 7C8 1=1,N
TC8 XSAASE(i)=X3ASE[I)*=EXFCHN
FRONAM=(EXPON=10)+.0C01
GO TC €23
621 DO 700 1=1,N
T0O XSPASE([§=DLOG{XRASEL{I}}
G0 7O 623
620 DO 101 I=1,i

TOL XSCASE(I)=XBASE(])
ChEksFrrdahdsrsninbgraahkdynkfhnierkhbkdnrd fxmbdrd kb ki ffaadrd kka e B FRmk

C % 1
c THIS SECTICH PFOJECTS THE INPUT CATA K YEARS AND ASSIGHS THE *
C RESULTS TO CUTPUT VECLTCR YSPRGCJ. *
C *

G 2ok o koo o o o e ok R et oy ok 3 s vl ¥ o o R b e e o ok ook b Rk o RO W R e R M ek

623 DO 600 I=1,N
SUMY=SUMY+YPASELI])
SUMX=SULMX+XSRASE(I)
SUMSQX=SUMSCX+ XSBASE( I} %x%2
SUNSQY=SUMSGY+YBASE[ () 4«2

600 SUMXY=SLVMXY+YNASE(I)*XSBASE(I)

SUMXSC=SU¥X®=x2

XRAR=SLMX/N

YBAR=SUNMY /N

TOP=SUMXY-L(SUMX¥SUMY) /NI

BETA=TCP/ [ SUMSOX-SUMXSC/N)

ALPHA=YBAR-IBETA%*XBAR)
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GO TD (€244£25406206) 4 IREGTP

624 DC 706 1=1,K
XSPRPGJI(TI=XRASE(N)%I

T09 YSPeCJ(I)=ALPHA+BEZTA*XSPROJ(I)
GO TOD €40

€26 DO 710 I=1,K
XSPROJ(II=(XBASE(N)+1)¥=EXPON

T10 YSPFCJ(I)=ALPHA+RETA%XXSPROJILI)
GO T0 640

625 DU 601 1=1,K
XSPRCJI(I}=DLCS(XBLSE(N)+T)

601 YSPROJUIDI=ALPHA+BETA*XSFROJI(I)

CAdr bt S P R BR o ok A F AR S AR AR K R HS A A R AOR d B wE R KA % Ly K

C *
c THIS SECTICH CCMPUTES THE VALUE OF RSC ANR WRITES THE PRCJECTICN *
c NAME ANC RSQ VALUE TC ThE TERMINAL. *®
C %

Crfsdd b feptAkddrr pihrdad bty wrdavd e pl e et nsb bl v gkl o2 ky oxn iy ad Tk
€49 TOP={SL¥XY/N=-X3AQ=Y3 AR
BOT=DSCRTI({SUASTX/N-XRAR#x2 ) +(SUYSQY/-YRAR¥%2}}
RSQ=(TCP/BCT)==2
CC TO (5C1,+502,503),IREGTP
501 WRITE(10,504) POCMAM,RSCQ
504 FOPHMAT(t=r¥xx)] [NZAR( "y 12, )re=%t RS(= ' ,F6.%)
GG TO 599
502 WRITE(19D,505] PRCAAY,RSQC
505 FURMAT('=*LCGARITHEMIC(* ]2, )1%¥*x% RSC= *,Fb.4)
GU TD 599
503 WR1TE(10,5058) EXFCh,FFChAY,RSC
506 FORMAT('=¢ ,F3, 14" EXPOCNERTIAL( ', 12,%) KSO= ' ,F6.4)
599 IF(PRTCAT.NEL.1) CC TC S§96 ;
CRm bk R R A A I P I S R AN N TN R AT T E R U T T I a kg T gl kol ek

C *
C THIS SECTICN PRIKTS THE INPUT LCATA FCR Tkt BASE YEARS AND THE Tk
C PROJECTED YEARSY DATA FOR EACY PRCJECTISN MADc 1IF PRTCAY = 1. %
o *,

CREEmedd wns xbsudokon wtoksm voan ok o 5% koo s ok o 3 ok 5 7% o5 0k % ok 2 g W A R L R T w A e

RRITE{1D4€16)

616 FORMAT(' 1t}
WRITE(12,65G) (XYSAR(I),YBASE(I),1=1,4N)
WRITE(10,€16)
DO 702 [=1,4XK
XSYEAR=XYEAR(M)+1

T02 WRITE (10,699) XSYEAR,YSPROJII}

69% FORMAT (1X414,10XsF8.2)

996 IF(IRECTP.EQ.1l) LINRSQ=RSQ
CALL PRCSTC

698 RETURN
END



TLRT
SUBROUTINE
REGRES

COMHMON

o

SuY=0.0
SUMSQY=0.0
SUMXY-0.0
SUMSQY=0.0
SN%=0.0

622

Subroutine Regres Flowchart
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DO I= 1N

I

" XBASE(T)="BASE(I) **EXPOH

PRONAM=(EXPON%10) +.0001

; 620 DO 1= 1,8
IXSBASE(Y) =XBASE(1)
a2
621 DO I= 1,N
XSEASE(1)=DLOS(XEASE(1))
623 | Do I= 1,N

J*

SUMY=SINSY+YBASE(T)
STD=SUX+XSBASE (1)

|

SUMSQE=SIMEQY+NSHASE(I) ¥%2
SUMSQY=SLSQY+YBASE(I) **2
.

J

SUMXY=SUIDIY+YBASE(1) *XSBASE(T)

~ 3k



SUMXSQ=SIMXA%2

XBAR=SUNDI/K
YBAR=SUNY /K

67

-

TOP=STHYY-( {SUMX£50MY) /N)
BETA=TOP/ (SI25QX-SLMASQ/M)

ALPHA=YBAR-~ (BETA*YBAR)

626

624 fll DO I= 1,k

XSPROJ{I)=XBASE(N)+1

YSPROJ{1)=ALPHA+BETA*XSTROJ(I)

625 M I= 1.%
,
XSPROJ{1) =DLOG{XBASE(N)+I)
YSPROJ(1)=ALPHA+BETA*XSPROJI(I)
DO I= 1,K

XSPROJ(I)=(XBASE(K)+1) **EXPON

. YSPROJ(1) =ALPHA+BETARXSPROJ(I)

{10
40

TOP={SIDY /N-XBAR*YBAR)

BOT=DSQRT ((SUMSQX/R-XBAR*2) &(SUMSQY/N-YBARA%2))

d

RSQ- (TOP/BOT) #42 'rg »




68

iOI

T TE(10, 504) PROZAM, RSQ
_LINEAR
502

. WRITE(10,505) ?no:wr,r.s;!

LOGRITIMIC 'ﬁ
WRITE(10,506} EXPC,PRO::M,RSQ A-r; 1

i 7
EXPONENTILA

-3

L

LINRSQ = R5Q

:

VRITE(10,616)

. .
P 2

4

l } F LOGRSQ = RSQ

WRITE(10,699) (XYEAR(I),YBASE(I),I=1,X)

J,

WRITE(10,616)

- Skt Lt

DO I= 1,K

o y

XSYEAR=XYEAR (N) +1

WRITE(10,699) XSYEAR,YSPROJ{I)




69

IV. Subroutine Instr

This subroutine, when called, writes to the terminal a short set of
instructions. These‘instruqtions, shown on the following page, detail how
to use the overall program. The calling of this subroutine is optional and
the user must request it. That way, the user only has to wait for the instruc-
tions to be typed if he actually needs a copy. He is given the option to
call instructions at the start of the program and again each time he chooses
to run another set of data.

A flowchart is not shown for the subroutine due to its simplicity.
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Copy of Instructions
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Program Listing

SUBROUTIMNE IHSTR (#]
Chdkddkmkpd v rnupddh Faikokdehusd bk fodof pdod ok ook ook kg oo ok ek wokokke ko ok g

THI1S SUBRCUTINE WRITES A SKORT SET OF INSTRUCTIONS TO THE USER.

72

*
%
*

CHdddeorded g dfoddrdobdedfobdbiofiyr bk kkkhorhdih g thdk il et rp ek okt gk deli iy

WRITE(10,1)

WRITEL 10,2}

WRITE{10,3)

HRITE{10,4)

WRITE(10,5)

WRITE(10,6)

WRITE(10,7)

KRITE(10,8)

WRITE(L1C,S)

WRITE(13,12)
WRITE(10,11)
WRITE(10,12)
WRITE(19,13)
WRITE(10,141
WRITE(12,15)
HRITE(10,16)
WRITEL10,17)
WRITE(1),41)
WRITE110,42)
KRITE(10,18)
WRITE(10,19)
WRITE(10,20)
WRITE(192,21)
WRITE(10,22)
KRITE(10,23)
WRITE(10,24)
WRITE{10,25)
WRITE(10,26]
WRITE(10,27)
WRITE(10,28)
WRITE(10,29)
WRITE(10,20)
RRITE (10,31}
WRITE(10,22)
WRITE(19,33)
WRITE(10,50)
WRITE(10,51}
WRITE(10,53)
WRITE(10,5%)
WRITE(10,34)
WRITE(10,35)
WRITE{10,43)
WRITE(10,44)
WRITE(10,37)
WRITE(10,38)
KRITE(10,35)
WRITE(10,40)
WRITE(10,45)
WRITE(10,46)
WRITE(10,£0)
WRITE[10,€1)
WRITE(10,62)
WRITE(10,£3)
WRITE(10,€4)



WRITE(10,65) .
1 FORMAT(/d%ironsaokhadsdedoswhbfhdbsrsd AUTOREG REGRESSIDN ¥ktkkkdk

Cdkdkr ety h afrhirfa gkl )

2 FORMAT(Y /4% '/,9THIS PROGRAM ALLOWS YOU TO RUN LINEAR,LOG,AND EX
EPCNENTIAL REGRESSICNS CN DATA YOU' )

3 FORYMAT{'IAPUT AT A TERFMINAL. IN RUNNING AUTCREG, YOU ARE ALLOWED
ETO MAKE THE FOLLOWING')

4 FORMAT('CLCISICNS: (AFTER YOQU TYPE IN THE ANSWER TO A DECISIOHM, A
ELWAYS FIT RETURN.) '}

5 FORMAT(Y /¢ 1} SELECT AUTCHATIC OR MANUAL MODE,., IF YOU SELEC
ET MANUAL, ¥Y2U CCNTRCL WHICH')

6 FORMAT[F*RESRESSION TYPES ARE PERFNRMED. [(SEE 5 BELOW FOR THE TYPE
£S.) IF YOG0iJ SELECT AUTC®)

7 FGRMAT(*-MATIC,T+HE CCMPUTER WILL SELECT THE PROJECTIOHNS TO BE RUN
LACCGRLCING TO THE FCL-")

8 FORMAT('LOWING SCHFEME: ')

9 FORMAT{! 1ST-LINEARY)

10 FORMATI(! 2NC~LCGARITHMIC, IF LINEAR RSQ {LINRSQ) IS LESS THAN
£.50') .

1L FGRMATI(® . 3RD-EXPCHENTIAL, IF LCG RSQ (LOGRSQ) IS LESS THAN .80
&)

12 FORMATI(? EXPCHMENTIAL REGRESSION 1S PERFORMED USING A BUILT
E-IN GECISICHN TREE UNTIL'Y) .

13 FGRMAT(! ALL EXPCNENTS BETWEEN 0.4 AND 1.4 ARE TRIED IMPLI
ECITLY.')

14 FOFYMAT(Y /¢ 2} IF YDU SELECTED AUTOMATIC, DECIDE IF YOU WISH

E TC CVEARIDE THE RSQ CUTGFFSt})

15 FCRMAT('CISCUSSED AROVE. IF YCU DO, RESPCND TO LINRSQ= WITH THE C
GUTOFF FCR TaYINMG A LCG')

16 FORMAT{'PRCJECTICN. ({WRITE AS A WHCLE NUMBER--EX: FOR .90 P5Q, IN
EPUT 90.} RESPONC TO ')

17 FCREAT('LCGRS?= WITH THE CUTOFF FCR TRYINC EXPCNEMTIAL PROJECTICNS
£.') .

41 FCRMAT( '/! 3) CECIDE IF YJU WISH EACH PRGJECTION MADE TO BE
EPRIMTEC AS THE PROJECTION'}

42 FORPMAT('IS MADE.')

18 FORMAT(® /¢ 4) CECIDE WHETKFER TC INPUT THE YEARS OF THE DATA
EINDIVICUALLY AS 1G63,1GE4,')

19 FORMAT{'E7C. CR AS A RANGE IMN THE FCRM: 1963 TO 1975.  YEARS MUST
& BE IANFUT INDIVICUALLY'}

20 FORMATI(']F & YEAR*?'S CATA IS MISSING. (OMIT THE YEAR NUMAER FOR T
&EOSE YEARS THAT CATA [S*})

21 FCRMAT(*NCT AVAILLABLE FCR.}']

22 FORMATLT '/ 5) SELECT THE ANUMBER OF YEARS OF BASE DATA YDU AR
EE GOING TC INPUT (MAX=1301°%)

23 FCRMAT('AND SELECT THE NUMBER OF YEARS INTO THE FUTURE THAT YOU MI
&SH PRCJECTICNS TGO BE'}

24 FORMAT{"MADE FOR (MAX=100). {WRITE NUMBERS BELOW 10 AS EX: 0%.1'}

25 FOPAAT(T ' /0 -6) IF YOU SELECTED MAKUAL MODE, EVERY TIME THE PR
ECMPT--RPEG., TYPE?--APFEARS®)

26 FOKMAT('INPUT CNE CF THE FOLLOWING PROJECTION REQUESTS: ')

27 FORMAT(? LIN = LINEAR PRCJcCTICH OF ThE FORHA Y=ArgX"t)

28 FCRMAT(® LOG = LOGARITH¥MIC PRCJECTICHN CF THE FORM Y=A+DB*LOGX')

29 FCRMATI(® EXP = EXPCNENT1AL PRUGJECTION OF THE FORM Y=A#B*(X TO
ETHE C POWER)Y)

30 FORMATI(® LYOU WILL BE ASKED TO INPUT THE EXPUNENT (C)) ')

31 FORMATI(! STP = TERVINATE PRCJECTICNS CN PRESENT SET OF DATA?)

32 FORMAT(' v /? 7) YOU WILL BE ASKED TO INPUT THE YEARS AND DATA,.
€ INPUT TkcM WITH At} <

33 FORMAT('# SIGN BETWEEN EACH ITEM. AT THE END OF A LINE OF INPUT,

73
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& HIT RETURN AND')
34 FORMATI('YCU WiLL BE ALLOWED TO INPUT THE REST DF THE DATA ON THEC N

€EXT LINE CR, IF ALL TFE')

35 FORMAT('CATA HAS BEEN IMPUT, TFE RETURN WILL SIGNAL THE PROGRAM TO
£ GO TO TRE NEXT STEP.')

50 FORMAT('INPUT ALL EATA EITHER WITH A DECIMAL IN OR BEHIND THE NUMB
£ERk. FCR EXAMPLE')

51 FORMAT('A SAMPLE LINE OF THPUT MIGHT LOOK LIKE: 123.%#123,459123.")

53 FORMAT('CCN*'T PUT A H#SIGN AFTER THE LAST DATA ITEM., BE SURE 70 I
ENCLUDE A DEC1vAL')

54 FORMAT('PCINT FOR EACH CATA ITEM ')

37 FCRMAT(*PRINTED. WHEN YJU STCP, THE BEST 3 PROJECTIONS WILL BE PR
EIMTED ALCKG WITH THEIR')

38 FORMAT('PRCJECTICN TYPES AND RSQ., IN EITHER QF THE TWO MODES, THE
€ TYPES OF PCJECTICNS')

39 FURMAT(T*MADE wWILL BE PRINTED, ALCNG WITH THE BEST 3 PROJECTICNS, T
EFEIR RSQ''S AND') o #

43 FORMAT(® 9/' v/vpS EACF PARCJECTICN IS MADE, IN EITHER MODE, THE NA
LME OF THE PRCJECTICN TYPE,!)

44 FCRMAT(TECLLCAEC BY A NUMBER IN PARENTHESIS AND THE RSQ OF THAT PR
GCJECTICN TYPE, 1S%)

40 FORMAT('PROJECTICN TYPES, THE NUABER, MENTICHED ABQVE, THAT FOLLO
£vS THE PECJECTICN')

45 FURMAT('NAME IS THE KEY TO THE NUMBER GIVEN AS THE PROJECTIIN TYPE
& AT THE BCYTCM OF')

46 FORMAT('TRE BZST THREE PRGJECTICAS.') _

60 FORMAT(' */'AT THE END OF A REGRESSICN, IF YCU CHOOSE TO REGRESS A
EMCTHER SET OF CATA,') ’

6] FORMAT('YCU Cal PICK TRE VALUES TC RESET, SUCH AS THE M0DE--AUTO O
ER MANUAL. ALWAYS?')

62 FORMAT('SELECT THLC NUMSER OF THE EARLIEST CHANGE YOU WISH TO MAKE
LAS YOU WILL CAUSE THE!") :

63 FGRMATI'FROS2AM TO RETURN TO THE PGINT COINCIDING WITH THE PARAME
ETER WHC''S NUMBER') :

€4 FORMAT(*YCU SELECTED, AND THUS YCU WILL ALSC GET TO INPUT DECISICN
£S5 FOF ALL PARAMETERS')

65 FORMAT('WITH LARGER AUN3ERS THAN THE ONE YOU SELECTEDL'/!' /' 1))

RETURN
END
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V. Subroutine MinvaT

This subroutine adjusts the input years (XYEAR) to integer numbers
starting with 1. This is done so that the X and Y values used in the
various regressions will be scaled correctly in relation to each other.
The scaling is done by finding the smallest year in the input years
(called MINXYR). This number minus one (called IREDUC) is then subtracted
from each value in XYEAR and the scaled results are stored in vector XBASE.

This method of reducing the years to smaller scaled values allows the
use of years that are greater than one year more than the previous. For
example: 1930, 1937, 1945, 1970 is a perfectly acceptable stream of input
years.

A flowchart of subroutine MINVAL follows a listing of it.
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Subroutine Minval

6

T e L e S I T I T I 1L it R Iy

C
c
C
c
c
c
c
c
c

THIS SUBRCUTINE REPLACES TFHE YEAR INPUT X'S WITH SMALLER X*'S IN
THE VICINITY ©OF 1. THIS IS SO THAT TrE EXPCNENTIAL AND LOG-
ARITHMIC PRCJECTIONS WILL WORK CGR®ECTLY. THE SMALLFR VALUES ARE
OBTAINED BY TAKING THE SYALLEST INPUT X AND SUBTRACTING [T7S VALUE
MINUS ONE FROM ALL INPLT X*S. THUS,y; wWITH THIS TYPE GF SCALING
THE INPUT X'5 OCGN'T KFAVE TC BE SEQUENTIAL YEARS.

R FEEEV Rk bt kR p ke Rk ko ko ke bRk ke kR kR e R ok ok ke

SUBRCUTINE MINVAL
IMPLICIT FEAL™8 (A-H.,C-1)
REAL #4 BRESP20D,D0PMAT,L INRSQ.LOGRSQ
INTEGER XYEAR, PRCKAM,PaTCAT
COMMON BES232(13343) ,¥5PROJ(100) +XSRASE(100) ,YBASEZ(19D1}
COMHMON XBASE(LO0J),DIPAATI6, 3),EXPUNJRSY,ALPHALBRETA, Y342, X2AR
COMMON XYEAR(IO0D) 4N Ky ¥y IREGTPyPRTICAT, PRONAY L THRSOLIGRSY
MINXYR=XYEAR( 1}
DO 6 I=1|N
IFIXYEAR(!).GT.M#IKXYR) GO TO 6
HINXYR=XYEARLT) -
6 CONTIAUE
IREDUC=MINXYR-1
- DD T l=1,4N
7 XBASE(1)=xYZAR(I}-IRECUC
RETURN
END

%x
*
*
%
=
*
*
*
*
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START
SUBROUTINE
MINVAL

COMMON

L

MINXYR=XYEAR(1)

DO I= 1,N

XYEAR(I) > MINXYR
?

MINXYR=XYEAR(I)

IREDUC=MINXYR-1

DO I= 1,N

A

XBASE(I)=XYEAR(I)-IREDUGC
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VI. Subroutine Expflw

Expflw is a subroutine that determines the order that different
exponential projections with varying exponents are to be performed.
Expflw then controls the regression by establishing the exponent and
then calling subroutine REGRES to which the exponent is passed.

The order the regressions of various exponents are to be performed
in is determined by examining the RSQ of the linear projection or else
the previously performed exponential regression's RSQ (such as ERSQ12,
etc.). Expflw then uses a built-in decision tree to decide the next re-
gression. The first decision is whether the linear projection was a
good fit. If so, then Expflw tries exponents that are close to 1.0 first
in order to achieve a higher RSQ. If a linear projection was a bad fit,
it is assumed that the trend best fitting the base data may be curvilinear
so the exponents tried first are further from 1.0.

Once Expflw has determiﬁed its starting point then all the exponents
between 0.4 and 1.4 are tried in regressions either implicitly or explicitly.
For example, if the linear r2 (LINRSQ) was .78 and the r2 of a 0.7 exponent
regression is less than .78, then all the exponents below 0.7 can also be
eliminated implicitly. Expflw would then try the exponents between 0.7

and 1.0 if they were better than 1.0 (in term of RSQ) it would stop,
otherwise the exponents above 1.0 would be tried. The overall decision
tree used by Expflw is shown on the following page in a simplified flowchart.

A Tonger flowchart follows a listing of the subroutine.
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SIMPLE I"LOHC!IART FOR EXPFLW

START . 516

522
1.2}

INRSQ < .70

.2 < LINRS
?

1.3
7
Pt 1
I
502
o 1 T F
F 1.1
E -S L3
TO
88
503
L
F
05 0
4 888
TO
888
KEY
X | means a regression with
exponent X is performed
and its RSQ returns to
EXPFLV for consideratiom.
= test RSQ of £

.X regression
against .Y
regression.
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Subiroutine Expflw Listing :

(G ook oo afe sl o o e e ot o o s o ol o o e o e o o o o o ot o0 o R o 3 e e e ol o s o o ol o e o e ol e e o o o e o e ok ol
YHIS SUPROUTINE COMTAIRS THE LASIC FOR PICKING THE BFST EXPOLENTIAL®

C
c
c
C
C
C
C
c
C
Cc
c
C
c

c
c
c
4
c
C
c
C
c
c
C
C
C
C
C
C
C

PRCJECTICH.
KOUT 1=
THAT WAS FURTHER AWAY FRCHM

1.

«T0) THE EXPCHMENTIAL PRCJECTICS

TRIID FIRST

CesSSany,

Fehdkdm g kA gk kg kAt ey Rt ek o A ke ke ek Rk S Al ok
SYMBOL DEFINITICH

LINRSO

REGRES

EXPON

ERSQX

A AR E L AN N R L VR AR F R AR A XL C R KR TR, FEXFXFEARRR I ar hgukr L5y JX ax %

505

503

510

RECOESSICN RECRES 1S TN
LINEAR AHEN IREGTP
LOGARITHYIC
EXPCKEHT I AL

[}]

SUBROLTIME EXPFLW
IMPLICIT REAL=8 (A-H,D-17)

THIS [S DCNE RY PICKING THE NEXT PROJCCTION TN TRY
BASLD ON THE P50 GF THE LAST PRNJECTICHN JUST MAUE. THIS Sus-
ASSUMES THAT IF THE LINEAR RST (LINRSQ) WAS NTT AGNVE 0.7
THAT THAT THE TREND WOULD COME NLARER TD AR EXPONEMTIAL PROJECTION
1.0 ANC THUS THE SUBROUTINE LONKS FIRST
AT CXPONENTIAL PRCJECTICNS WAERE THE EXPCNENT IS FURTHER AwAY FPNM
0. OTHERWISE [WHEN TKF RSy OF THE LINEAR PROJECTION 1S AHIVE
WITH AN EXPCHENRT MNEAR 1,0 ARE

IN AN EFFURT TO SAVE THE NUMBER OF PROJECTIONS NEC-

R SQUARE 0F THE LINEAR REGRESSICM.

SURRCUTINE WHICE PERFORMS THFE FOLLOWING TYPES JF RES2ES-
SINN.  TFEGTP IS THE XEY TJ THE TYPE CF REGRESSIIN RE-
PERFIR".

N

VALUE PASSED IN CC¥4304 TO
KMINE THE EXPOAERT USED IN EXPONENTIAL ERGR=SSICY

RS5Q FOR AN EXPONENTIAL PRCJECTIDON USING THE EXPONENT X
EX: ERS5Q12 “EANS THZ EXPCNEWT 1.2,

1.2
2.0
3l0l

SUPPOUTINE PEGRSS TD DETER-

L R I R R R K I R O I I R

INTEGER XYEAR,PRTCAT ,PRCANAN, XSYZAR

REAL#*4 BESPRI,DCPMAT 4L TNRSY,LIGRSY

CCMMNKR SESPET(1I0,3),YSPUNJ{LIDU) ¢ XS52ASE(L1GO),YBASS(1091)
COMMON XRASZ(103)+DCPHMATI(6,43) ,EXPCALRSQy ALPHAZBETA, YAAR, X3AR
COMMDN XYEARLLOJI) (Ne KMy IREGTP 4 PRTDAT, PRCNAM,LINRSC,LOGRSY

IF{LINRSQ.LT.D.79) GC TO 5v9
EXPCN=,9C023C200C0

CALL REGRES

ERSQO=RSQ
IF(ERSC9.LT.LINRSQ)} GO TO 501
EXPON=,T7COVJ0000

CALL REGRES

ERSQ7=R5C

IF{ERSCT.LT.ERST9) GC TO 502
EXPON=.5CGCC0050D

CALLL REGRES

ERSN5=RSQ

IF(ERSRS5.LT.ERSQT) GO TO 503
EXPUN=,400300000

CALL REGRES

GO 70 888

EXPIK=.60003000J0

CALL REGRES

GO 10 ees

EXPJIKN=1.10000J200

CALL REGRES

ER5QL1=RSQ



502

501

530

531

500

517

516

IF(ERSCI1.LT.ERSQY) GO TQ 888
GU TO 530

EXPON=.80C000000

CALL REGFES

ERSNB=RSC

IF(ERSCB.LT.ERSCY) GC TO 510
EXPON=1,1£00I0G600

CALL PEGRES

ER5Q11=RSC
IF(ERSQI1.LT.LINRSQ) GC TD 888
EXPIN=1.200009000

CALL REGFRES

ERSQ12=35¢C
JF(ERSQLIZ2.LT.ERSS11) GC TD 888
EXPON=1.30023C0030

CALL REGRES

EKSQ13=’5¢
JF(EPSCI3.LT.CRSCL2) GC TD a3a
EXPCK=1.401300220

CALL EEGRES

GO TO 288

EXPON=.7C2000002

CALL EEGrES

ERSQT7=R3C

TF{ERSCT.LT.LINRPSC) GO TC 515
EXPCN=,6729222020

CALL REGRES

ERSN6=RSC

IF(ERSSG.LTL.ZRSAT) GC 1O 517
EXPCN=,500030u00

CALL REGRCS

ERSQ5=RS5G

JF{ERSCS.LTL.ERSQS) GT T 888
GO TO =565

EXP3i=.802002000

CALL REGFES

ER5Q8=RSN

IFIERSQ3.LT.EPSQT) GO TO 388
EXPON=.GC000000)

CALL REGRES

GO T0 &838

EXPIN=.80000C009

CALL REGRECS

ERSQ8=RSq

IFCERSQB.LT.LINRSO) GO TO 522

. EXPCN=,900000290

522

888

CALL REGRES

GO 1O 838

EXPCN=1.202000000

CALL REGRES

ERSQ12=RS%
IF(Er.SQL2.LT.LINPSC) GO TO 8s8a8
EXPON=1.240J0J040

CALL REGRES

ER5Q13=RS¢
IF(ERSQ13.GE.ERSCL2) GC TO 531
EXPGh=1.10020)000

CALL REGRES

RETURN

END

81
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START
SURROUTINE

PXPFIN Flowchart for Subroutine Expflw

COMMON

EXPOR= .70 ERSQ7 = RSQ

ERS(? < LINRSQ
1

i

517

EXPON= .60

EXPOR= .80

CALL REGHE CALL REGRES

U,

s
ERSQ6 = RSQ

ERSQ8 = RSQ

ERSQB < ERSQ7 ¥ TO'
1

F

EXPON= .90

CALL REGRES

8

TO

888
ERSQ! TO
|888

F

5 < ERSQ6
 §



516

EXPON= .80 -

CALL REGRES

ERSQ8 = RSQ

522

EXPON= 1.20

_ < CALL RECRES >

ER5Q12 = RSQ

EXPON= 1.30

< CALL REGRES

ERSQ13

n

RSQ

FRSQ13 S%——T——a 4
‘i = 531

EXPON= 1.10

CALL REGRES

83
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EXPON= .90

9

ERSQ9 = RSQ

ERSQS < LINRSQ
1

e

EXPOR= .70

'

ERSQ7 = RSQ

ERSQ7 € ERSQ3
]

F

N= .50

7
~
T

ERSQ5 = RSQ

ERSQS < ERSG?
1.

502
) EXPON= J
CALL REGRES
ERSQ8 = RSQ

[

ERSQ8 < ERSQ9
1

503

EXPOH= 1.10

ERSQ11 = RSQ

_—_'[EXI’DN= .60

CALL REGRES

188

505

EXPON= .40

CALL REGLES

TO
888



EU

EXPON= 1.10

510

ERSQL1 = RSQ

530

EXPON= 1.20

< CALL REGRES>

e

ERSQl12 = R5Q
F

?

T
: TO
888

ON= 1.30

CALL REGRES

ERSQ13 = RSQ

ErsQl3 < ERSQL
N ,

F
531 1

85

531

lEXPO§= 1.4

REGRES

T0
88

588
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VII. Subroutine Prosto

This subroutine stores the projections and holds them until time to
print the best three. The first three projections and their associated
statistics (RSQ,XBAR, etc.) are automatically stored in order by RSO with
the projection with the highest RSQ going in the 1st column of matrix
BESPRO and so on. (The statistics going in matrix.DOPMAT.) Since the
output matrix and the statistic matrix are initialized to zero before each
data set is input, if less than three projections are run (due to the good-
ness of fit of the first one or two projections) then zeros will be printed
for each projection (up to two) not run, when the best three projections
are printed.

After the first three projections are stored, if subroutine EXPFLW
requests more projections, then as each projection is made, its r2 is
tested against the r2 of the three projections already stored in BESPRO.
(This also was done as each of the first 3 projections were stored.) If
the RSQ of the latest projection (YPROJ) is less than the RSQ of the pro-
jection already stored in column 3 of BESPRO (the third best projection,
as measured by rz, so far made) then nothing happens and the subroutine
returns. |

If the RSQ of the latest projection is better than the r2 of the
projection in the third column of BESPRO, the last projection's RSQ is
tested against the 2nd column's associated RSQ. If found better, it is

tested against the 1st column projection's rz.

2 of the latest pro-

From the above, fhe subroutine- decides if the r
jection is between the 1st and 2nd or 2nd and 3rd best projections' r?'s.
If it fits betwgen the 1st and 2nd projection, then the 2nd column of
BESPRO and DOPMAT is put into the 3rd column displacing what formerly was

the 3rd best projection. Then the latest projection is stored in the 2nd
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column of BESPRO and its associated statistics are put into the secdndF
column of DOPMAT.

If the newest projections RSQ is better than the formerly best pro-
jection's RSQ (in the 1st column of BESPRO) then the newest projection is
put there with the existing 1st and 2nd best projection being shuffled one
column to the right--becoming the 2nd and 3rd best projections and displacing
what was formerly the third best projection.

If the newest projection is only a better projection than the 3rd
best projection, the newest projection replaces it directly and no shuffling
of the other existing projections occurs. In this case and the others above,
when data in a column of BESPR0O is shifted, the data in the same column
number in DOPMAT is also shifted by an equal amount.

The above processes occur each time a projection is made. Thus, after
the last projection is made, BESPRO contains the best three projections
from among all the projections made for a given data set.

A flowchart of subroutine PROSTO follows a listing of it.



Subroutine Prosto Listing

cr##&#tm#*#tt*#*##t(**#qt*#m**#**#x#*v*v**t**tt*t*tt#**#*at#t#*a#t*t###*

C
C
C
C
c
c
c
C
C
c
c
c
C
c
c
C
C
c
C
c
C
C
c

C
c
c
C
¢
C

THIS SUBROUTINE KEEPS THE EEST THREL PROJECTIONS AND THEIR

ASSUCIATED DOPE VECTGRS {(CONTAINING RSQ, ALPHA, BETA, YBRAR, XBAP,
AND PRONAM,) THEY ARE STORED 1d MATRIX DGPMAT (FOR THE STATISTICS)

AND IN MATRIX 3ESPRO FCR THt 3EST THPEE PROJECTIONS. THE
PROJECTICHS ARE FILED IN THE MATRIX IN UORDER JF THEIR RS, AITH
THE PRCJECTICM WITH THE HIGHEST RSQ GCING TATJ THE FIRST CIOLUMN
OF THE KATRIX AND 50 ON., MNEW PROJECTICHS ARE CCMPARED TJ THISE
ON FILE IM THIS SUBRCUTINE AND IF THCIR RSQ EXCEEODS THAT 0OF THE
LOWEST RSQ-PRCJECTICN CN FILE, THE NEW PROJECTICN 1S STO2ED IN
THE COLUMN BEFITTIMNG ITS RSY RAKK AND) CNE CF THE OTHER PR(CJIC-
TICKS 1S DFCPPcD AND THE CTHrR PROJECTIONS LND THEL= ASSOCIATED
DOPE VECTIRS AE MOVED CVER TO MAKE R3C™ FOR THE NEA BPROYf{TIMH
AND ITS CGPE VECTIR, WHERE 1T, A5 GICTATED 8Y ITS RSG AN,
SHOULD GC.

®ETHUS THC PRINTING OF BESPRO WSLLLC GIVE ThE #EST THREE PROJEC-
TIONS FCUID FOR A GIVEMN SET OF IN2UT DATA.

PRUNAM = NAME OF THE TYPE CF PRCJECTICH JUST MAUE BY ILS2ES,
PRCNAM IS REPRESENTED 3Y A NUMBEXR, THE XEY T Wil 1S:
------- KEY==mmmmmmmmmm e e e e PRI YA M == mmmmmm e e e K EY e
99 = LINEAR
98 = LOGARITHYIC

OTHERWISE : 10 #EXPONENT
EX: 1.4->PRONAM=14

P22 3 SRS RS SRR SRR A R B LR LSRR RS AT R R R T

SUBROUTIAE PRISTO
JIMPLICIT FEAL*E (A-H,D-1])
REAL*4 RESPROZDOPMAT,,LINISQLIEGRSD
INTEGRER PRTDAT ¢ XYEAK yXSYEAR, PRCANAM
COMMON BESPR{1J343) ,YSPRTII(L1ID) XSBASEILCIN  YBASE[TDD)
COMYOK XBASCL100),D20PMAT (643 )4 EXPINGREDJALPHA (BETALYB3AR, XEAR
COMMIN XYELI(L1O0D) oMy KMy IREGTP 4 PRTCAT PRCNAA,LINRSQ,LIGPSQ
IF(RSOLLE.DIPYMAT(2,3)) GO TO 999
JF(RSQ.LE.DIPMAT(2,2)) 33 TC L
IF{RSQ.LE.DAPMAT(2,1)) G0 T2 2
DO 3 1=1%6
DOPMATI(],3)1=0D0PMAT(!,2)})
3 DOPHMATI(I],21=00PMAT(1,1)
DOPMAT({1,41)=PRCNAM
DOPHAT(2,1)=RS0
DGPMAT(3¢1=ALPHA
DOPMAT(4,+1}¥=BETA
DDPMAT{5,1)=XBAR
DOPMAT (6,1 )}=YBAR
DO 4 I=1,K
BESPRC(I,3)=BESPRD{I,2}
BESPRO(] ,2)=RESPRO(1,1)
& BESPRO(I,L)=YSPRCOJI(I1}
GO TO S99
2 DO 5 1=1.,6
5 DOPHAT(I,2)=DNPMAT{I ,2)
DOPMAT {1,2)=PRUNAM
DOPMAT(2,2)=RSQ
DOPMAT(3,42)=ALPHA
DOPMAT (4,2 )=BETA

B N M K N N O E o B R Ko BB

+



999

DOPMAT(5,2)=XBAP
DOPHMAT (642 )=YRAR

D0 © ]=11K
BESPRO(T,3)=BESPRO(I,2)
BESPRC(I,2)=YSPRCJ(I)
GO TN 599
DOPHMAT{1,3%)=PRONAM
DOPHATI(2,3)=RSQ
DOPMAT{32,3)=ALPHA
DUPMAT [4,3)=3ETA
DOPMAT(5,3) =XRAK
DOPMATI(6,2)=Y3AR

DO 7 l=1;ﬂ
BESPRO(I,3)=YSPRCJ(I)
RETUPRN

END

89



START
SUBROUTINE
PROSTD

COMMON

Flowchart for Subroutine Prosto

DOPMAT(I, 3) -DUPL?AI(I, 2)

DOPMAT(I, 2)=DOPMAT(I,1)

7(1,1) =PRONAM
PMAT(2,1)=RSQ

PMAT(3,1) =ALPHA

DOPMAT(4,1)=BETA

DOPMAT(5,1) =XBAR

DOPMAT(6,1)=YBAR

DO I= 1,K

-

BESPRO(I, 3)=BESPRO(I,2)
BESPRO(I,2)=BESPRO(I,1)

BESPRO(I,1)=YSPROJ(I)

999

RETURN




DOPMAT(1, 3)=PRORAM

DOPMAT(2, 3) =RSQ
DOPMAT(3,3)=ALPHA

!

DOPMAT(4%,3)=BETA

91

BESPRO(I, 3)=YSPROJ(I)

DOPMAT(3, 3)=XBAR
DOPMAT(6 ,3)=YBAR

(1,2)=]
PMAT(2,2)=RSQ
(3,2)=ALPHA

|

DOPMAT(4,2)=BETA
DOPMAT(5,2)=XBAR

DOPMAT(6,2)=YBAR

DO I= 1.K

BESPRO(I,3)=BESPRO(I,2):

BESPRO(I,2)=YSPROJ(I)

TO
99
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IV. AUTOREG MULTI USER'S GUIDE

I. Program Features

Autoreg Multi is designed to project county agricultural data and

provide a sum of the counties under the title "DISTRICT." Obviously,

if the data for each county in a crop reporting district were input then

the numbers in the column entitled “DISTRICT" would serve as a projection

for that crop reporting district.

Autoreg Multi contains the following features, some of which are

discussed in section II:

1)
2)

3)

4)

5)

6)

7)
8)

9)

The program automatically centers titles.

If a title or footnote is only one card in length instead

of two, no blank second card must be input.

The names of the counties are automatically truncated to eight
characters and they are centered above their associated data
in the output table.

The input data format is entirely compatable with that used by
the Kansas State University Master Projecticon program.

The best projection models to try are selected by an internal
decision tree, thus one run guarantees the best projection
from among the various models available within the program.
Each page of output has a title block that also includes the
district number.

A1l paging of output is determined automatically.

Three projection sets are generated containing the best, 2nd best,

and 3rd best projections based on rz.. Thus, if other constraints

"preclude the use of the first projection set, two others are

available to select from.
At the beginning of each district's county projections, a

statistical summary is provided.
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iO) Projections less than zero are automatically set to zero as
negative crop production, yield etc. is not feasible.

11) Scaling of the input years allows correct regressions althouah
years of data are missing. If only some counties are missing
data for a given year (as in the sample input data in section
I1) then an option, when turned on, will calculate the values
of the missing data prior to perfqrming the projections.

12) Due to the program's taking one county's base data through all
the projection models and then starting on the next, rather than
all at the same time, some of the projections within a projection

" set can be going up while others are going down. This allows
for more realism, as in the real world,part of the counties in
a crop production district may be increasing a given crop's
production while others are decreasing it.

13) Multiple districts can be projected in one run. (See sample

deck setup in section II.)
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II. Program Use
In order to use Autoreg Muifi, the user must supply the following
items: titles, footnotes, county names, control cards, and data cards.

The order these must be input ir is shown in the diagram below.

Sample Deck Setup

etc.

ray g

2nd District cards--- T

Data cards
~ Control card
//G0.SYSIN =0 *

County nam~ card{(s} {1 to )
County name card(s) (1 to 6)
’/ /GO.GETUM DD *

1st District cards--

etc.
2nd District card(s)--=
1st District card{s)---

it

Nt
JGO.INCARD DD * u
3rd Title card(s) {1 or 2) |
/ _2nd Title card(s) (! or 2} ]
- J_1st Title card(s) (1 or 2} |
" /7/G0.CARDS DD * |
= L]
//Jdobcard 1

NOTE: Include county name cards,control card, and data cards
once for each district in the run. All other cards
should be included only once per run. '



The actual appearance of the preceding cards is shown below on a
sample input listing. Exactly where the titles, footnotes, and county names
are printed can be seen in the sample output listing later in this section.
The output 1isting is the output resulting from the input cards shown below.

"SAMPLE INPUT LISTING

// FEXEC FCRTG5,P=AUTOREG
Z7STEPLIG 00 DSA=NSENG JSTATIST JANALYS1S,DISP=5HR
F/GO.CRRDS OO =
+TASLE 2, KEPMATED AVERACGE YIELD OF wWhEAT HEFVESITED ENR 3174 Ay CCINTY, 1usl TC
1675 ARD PRLJECTICN THACUGH 2135
YIELY PER HARVESTED ACRE (LNIT=fENTHS TF 9LSHELS)
KARSAS .
1/5TJIKCARD CO = : )
KANSAS CRUP AND LIVESTOCK REPTRTING SZAIVILH,#1YIZ, SEPMATS, 1932 - 197s.
+TE5T RUN HADZ FY WALTEW TURRNER. APFIL 13, 1977, TEST SANS THE CFPLANTYFGMT OF
MISSEMNG DATAL
FICZ.GETUS ©C *
2PARSIH JCOVANCHE s EDWARDS yHERPER  HARVEY pK IS A4 KT T A, PAIFS R 2 TT, R 2200, 5E06410%,
STAFFTIRD, SUMAFS,
J/GC.3YSIN BC *
15 €&y 13 © YE5 8
223

1551 N 280 3C) 323 250 233 28) 21y 280 3lu 239
1361 149

1962 200 175 220 239 171 192 223 2433 213 23 223 22)
1662 229

1563 159 123 150 19) 366 1¢0 153 leu 189 24) 240 11y
15¢3 23)

19¢ 4 10 199 183 269 36C 242 153 173 139 27 310 19u
€5y 79

16E5 26) 219 258 AL 363 2un 253 1§) 290 33D

195 220

1€hn 240 130 16)  24) 253 22)  LTY 15 133 227 254 243
1Sah 259 '

1567 160 140 149 130 133 18Y 139 lds 229 203 l4) 221
1667 183

15¢8 283 135 174 224 E2 33, 142 164 212 345 375 222
16¢5 304

1664 232 263 317 321 346 =21 s 29) 299 321 335 329
1569 e }

16 7¢C 213 233 305 320 3e% 311 3s7 321 312 336 182 327
1970 154 .

1571 2e9 232 215 284 3€2 311 243 342 312 357 163 162
1571 2634

1512 292 253 355 312 38! 248 326 326 344 361 364 351
1512 343

1573 376 253 348 4¢3 364 229 335 363 333 344 379 377
1513 499 i

1< 74 251 223 226 213 238  2al 224 233 227 254 213 256
1574 291

1975 275 2¢8 316 274 224 306 230 218 266 3271
1575 219

I*
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The following sections explain the input card requirements in

greater detail.

A. Title Cards

The title cards should be input behind the system card:

//GO.CARDS DD *. The title cards should be included only once for each
run. If you wish a district to have different titles (or footnotes), you
must run it separately. (For an example of the input title cards, see the
sample input card listing on p. & .)

This program contains provisions for the reading and printing ¢f three
titles, each of which may be either one or two cards in length up to a
maximum of 132 characters. (For an example of where the titles are orinting
see the sample program output starting on p. 11.) If the title is 80 char-
acters 1in length or less, insert only one card. If the title exceeds 80
characters in 12ngth, continue it on a second card. If you do continue it
on a second card, any chzracters past column 53 will be ignored. When a
title is continued on a s=cond card you must put a '+' in the first column
of the first card. This signals the computer that the titie is two cards
long. (This also applies to footnotes.) Omit the '+' if the title is only
one card in length.

The title cafds are included only once for each run. The title cards
should be input in the order you desire the titles to appear in an output.
The titles will be automatically centered by the program. If you wish to
omit the printing of a title, insert one blank card in the input deck where

the title card should go.
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B. Footnote Cards

The footnote cards should be put behind the following system card:
//GO.INCARD DD *

One or two cards must be input for each of the two allowable footnotes.

If you wish for a run to include only one footnote, insert a blank card

for the second footnote. I7 you wish for a run to contain no footnotes,
include two blank footnote cards.

A footnote can be either one or two cards in length, up to z maximum
of 124 characters. If the footnote is 80 characters in lenath or less,
insert only one card. If the footnote exceeds 80 characters, continue it
onto a second card. If you do continue it on a second card, any characters
past column 45 will be ignored. When a footnote is continued on a second
card you must put a *+' in the first column of the first card. This signals
the computer that the title is two cards long. (This also applies to titles.)
Omit the '+' if the footnote is only one card in length. The footnote cards
are included only once for each time the program is run. (An example of

footnote cards can be seen in the sample inout listing on p. 4 .)

C. Cﬁunty Name Cards

The county name card (s) should be inout behind the system card:
//60.GETUM DD * |
A set of county name card (s) should be included for each district. The first
column of the first card of each set of county cards should contain the number
of cards in that set of county cards. The number of cards can be from one up
to and inclﬁding six.

The names of the counties can be any length just so they all are contained
within six cards. The county names may contain up to two imbedded blanks. Each

county name should be separated from the next by a comma, leaving no spaces
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between names. The last county name must be followed by a comma. (For those
of you used to using the Master Projection program, in this program it is not

necessary to include the word DISTRICT with the county names.)

D. Control Card

The control card for the Ist district should be input immediately behind
the system card: //GO.SYSIN DD * . The control card for any other districts
should be input immediately following the data for the preceding district.
The format for the control card (s) is (2X,I12.2X,12,2X,12,2%X,12,1X,A3,A3).
(See sample input listing on p. 4 for an example of a control card. The
variables read in from the control card are, in order: N, K, L, IGAP, IZERO,
IDISTR. Their functions are as follows:

N = the number of base years of data for this district. The
maximum value for N is 40. N should be equal to the number
of different years of data cards.

K = the number of years you wish the program to make projections for
this district, up to a maximum of 60.

L = the number of counties for this district. The number of
columns of data, excluding the year, on the data cards.

IGAP

This controls the minimum difference in RSQ a projection must
have to replace another in the set of best projections. For

example, if you wish a projection's RSQ to exceed that ¢f the
next best projection by at Teast .C5 you would set IGAP to 5.

Unless the first three projections made are the best three,
then all projections would be separated by at least .05. If
no value is entered for IGAP it defaults to O.

1ZERD = fhis variable controls the feature that replaces missing data.
This feature is normally turned off, but the insertion of YES
for IZERO will turn it on. When IZERO is turned on, it searches
the input data for missing data or zeros which would make the
regression routine work incorrectly. If missing data or zeros
are found, they are replaced with another value. {Thus, if the



IDISTR =

99

input data should contain zercs, leave IZERO blank.) If the
missing datg is in the first year, it is repolaced with a value
that is as far from the value for the second year as the second
year is from the value for the third year. For examplie, in

the following cards: 1974 O

1975 57

1976 63
the value inserted for 1674 would be 51. If the value that
would be inserted would be l1ess than zero, it is replaced by
a zero as negative production is not realistic.

If the missing data is in the last year, it is replaced
with a value that is equal to the difference between the year
preceding the last and the value for the year two years prior
to the last, added to the value of the year prior io the last.
For exampie, in the following cards:

1973 16
1974 18
1975 16
1976 0

1976 would be replaced with the value 14 calculated by
(t_q-t o)+t = -2+16=14.

If the missing data is in any year except the first or last,
then it is replaced with the average of the values for the oreceding
and the following year. Because of this method of replacement
and the above ones, the orogram won't replace data correctly if
two consecutive years data for the same county are missing or
if the 1st and 3rd or last and 2nd to last years are both missing
data for the same county. In that case, the user must calculate
one of the missing data items.

This is a three character identifier that contains the number of
the control card's district. This number is printed on each page
of output so that all of a district's outout can be identified,
even if the output is separated.
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E. Data Cards

The data cards contain the information for each county for each base
year. If the number of counties is greater than twelve, two cards must be
included for each year. If the number of counties is greater than twenty-
five, three cards must be included for each year. The year should be put on
all cards for a given year for ease in identification. When more than one
card is necessary for a given year, the cards should be put one after each
other.

The data should be put on the data cards in the format (I4,4X,12F5.0).
The year should be put in the first four columns of each card, followed by
four blank columns, andthen twelve fields of six columns each. (See the
samnle input 1isting on p. 4 for an examnle of this.) The numbers in the
F fields should be right justified unless a decimal is punched. The data
for the counties can be put on the cards in any order, but it must be con-
sistent for each year. For example, if the first F field for the first card
of data for the year 1954 contains the data for Trego ccunty, then so should
the first F field for the first card of data for the year 1955 and so on.

The data cards should be included once for each districtwith the data
cards containing the base year information for each county in a given district.
. The data cards for a district should immediately follow the control card for

that district.
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II1. Sample Program Output

This section contains a listing of output from a run made with the
sample input cards shown in the previous section. Note that the base
data for 1965 for Sedgwick and Stafford counties and for 1975 for Harper
and Kingman counties that was missing in the input cards was filled in,
with the replacement numbers now showing in the ouzput listing.

The run that produced the foilowing output took 4.55 seconds to
execute. The cost was $1.52. If a run were made with the data from
multiple districts, the output for each district would appear similar to
that which follows. If a run contains more than one district, allow about

6-7 seconds job time per district (when run at K-State).
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ILLEGIBLE
DOCUMENT

THE FOLLOWING
DOCUMENT(S) IS OF
POOR LEGIBILITY IN

THE ORIGINAL

THIS IS THE BEST
COPY AVAILABLE



fead
ot

IV, PROGRAM LiSTIN

FZ5TEPL EXEC ASFGL
JFASK.SY51N D * "
7‘$f¢*$$*&*lﬂﬁvh*'#u#t$ FRELERERY pET U A et ks RGPk kededkoakoh ok - ek A v s m L R KK

_ F 2y L L R T sy s e R R V2 L Y N R
THIS PROGRAM CENTERS A TITLE pssssn IN HITHIN A 132 SPICE § [NE AMD
E&SSFS THE RESULTENG CENTERED LINE BACK T THE CALLING 2ROLRa,
Tﬁf TITLE CAN BE ONE Of Tw0 CARDS IN LENGTH. IF THF TITLE TO ¥&
PA§S‘D TT THIS FCBTINE IS MIRE THAN JNE CA2D IN LENGTH, Tz FIFLT
CH#QACTEK CF THE FIRST CARD SHOULD BE A '+% TO TELL THIS "QUTINE
1HIT 1T wWILL BE CENTER%NG A T#D CARD TITLE.

B T B R S L T T T S B B T
e R s S T L T Eun PP Y S A T F o T Uy e e

LA KA N

# R2 = BEGINNING ADDRESS OF TEXT.

* RS = ENDING ADDRESS CF TEXT.

* Ré = TOP HALF OF R7 FDR DIVISION.

% RT = K PADDING CHARECTERS FOR Facw

* RO = ADDRFSS OF FORTRAN'S THAR, ST :40 QUT2YT VECTDR.

,%**t#t#t#t¢$=i*;g*##*¢*ttx$tﬁ#a=r¢*¢n¢umvf¢:#¢$nxﬁ***:¢ﬂsraa;w s T
LENTER  CSECT =
PRINT KO5EN

ST  14,12,12(13) ST REGS. IN AREA GIVEN By © =724k,

‘BALR ié.ﬂ

USING 412

LA 14,58y LOAD R1& WITH &ADDR -7 =03 sAv-

ST 3,4014) PUT R13 INTO SUB Sa. 5% g

ST 4,8(13) PUT R1A (KEY T SUR SavVi azia 1737
* i FORTRAN SAVE Z:ix.

4R 1314 PUT KEY T3 SUB-SAVID ~-ba& 34 €13,

i 3 940011 LOAD 9 WITH ADDRESS 7 [ iwc !4 datw

MVC GE132 ,9F9=CE1321 1 BLANK OLT QUTPUT vilioo,

TLL FLAG,C* /T TEST FOR FLAG /fo iF 7 ﬂ'“u‘a 1-C

BE AGIN IRPUT HAS ALREADY S7TR 3PINED,

OPEN {CARD, INPUTY ALPARE FOR INPUT,.

#V1 FLAG,Ct /1 BT OFLR6 THAT IMPUT AS BEZ QEENIQ.
31N GEY  CARD,wWAIT SoAD A CARDT INTD WAIT.

CLI WATT . Ct#? TEST 15T CriR GE Im9PUT FS3 o4 bed,

‘BE FLUS IF PLUS 1S FRUND. 38AHOH T2 “Lys.
#¥%x FOR A 1 €230 TITLE. )

LA 2’”‘-1‘ LOKD ¥ JETH RDOY . 15 Chtz InPUT

LA Sy HNEITETG CAD :TH LAST i1 (1NEUT) ALDER,

B CONTEN gRANS ¢ 1 CONTIL
¥kxk FOR A 2 CARD TETLE. : -
PLUS GET CARD HAI T =2 e CEAD CRau INTE WAlT AnD PUT IT AT THE
* Fin.. {17 THE Fi5:T CA:D IMAGE .

Ld 5, HAIT+i72 LUan 75 WiTH LAST Ciax (I1%PUT: ADDR.
: LA 2sWAIT#1 (0D ©Z WITH ACDKk., TF 2ND C .- IM
& WAIT, SO '+* WILL BE DISCarEi.
wEg¥E FIND L0 ST HON-BLARK CHARACTIG.
LONT I 0 oi5}.C" ¢ 7287 FOR BLANK CTHARACTIR,

BHE  FLCUND ie BLANI CHAR NOT FOINDG (=LaZT Hon-
* BLAMNKE CHRARI ;S0 TO FOUND, ;

BLYR 5,0 CTHZ.WISESET PTR.RS BRACK 1 ,CONTINUE
#ELee}F CL0 0%, BLANA . SETURN 3paMi. :

£ 2 CCMP:CE PTR.KS TC PTR.FZ.

EE PET LT 1F TiiY ARE =,I05UT CARD WAS BLANK,
b4 : : S8 2ETURN.

8 CONTIN DIBERWI SE, COATINUE TEST FOR BLANK.
FOUND s 552 SUBTRACT PTR.+2 FROM PTR.I5, THE

LA 5+ 115} DIFFERENCe+ L = & CHARS IN TEXT.

#ater RS = # CHARACTIRS IN THE TEXT.

)

AUTQ03.
AUTO S 7
AUTaDD2
AUT 12330
[\U]ﬂljllﬂ'u
AUTE3I5G
AUTQI 36D
AUT YN 74
AUTGaoED
AUTO SO
AUTUUL ;22
AUTOOL D
AUTOOL L {
AUT2DLZ3
AL
AU
LUTCO LoD
‘\“UT "l{ T "
.ul!i
S L d
2 1A SR I
AITOUZ V4
AUTOR2 -2
AUTan2 )
TUTIEO2 .
AT
AUT 300
At:T 'y
AYTG L
ALITIO™

-— =

AL:Ta0
. § R 1 A

AUTE (2 e
AT
AT 1

= I IR I T

AuTaG3?
EUTS 3%
AT AT

AUT L o%dD

AUTLNG2Q

AUT G R
AT o950
ANTLO450
FRPE Nt
'

o410

J)‘JGQTJ
AUTOO500
AUTOO051D
AUTOO522
AUTOO537
AUTIO549
AUTOS559
ARUTUORES
ABTICL 7O

AUTH 0580



THIS BOOK
CONTAINS
NUMEROUS PAGES
WITH ILLEGIBLE
PAGE NUMBERS
THAT ARE CUT OFTF,
MISSING OR OF POOR
QUALITY TEXT.

THIS IS AS RECEIVED
FROM THE
CUSTOMER.
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LA 7,132 LOAD R7 WITH # CHARS IN OUT VECTOR.
SR 7¢5 CALC. # PADDING BLANKS (RT7-K5].
SR 646 ZERO R6.
D 6,=F' 2" DIVIDE # BLANKS BY 2 TC FIND # TO
* USE IN CENTERING THE INPUT TITLE.
AR 9,7 ADD R7 (# PADCING BLAYKS) TO R9,
LA 6y1 SUBTRACT 1 FRCM # CHARS TO MOVE AS
SR 5,6 EX MOVES 1 EXTKA CHAR.
EX 5 MOVE MOVE THE NUMSEP OF CHARS SPECIFIED
* BY R5 ACCORDING TO STH47. MOVE.
RETURN L 13,4(13) RETR. KEY TO FNRTRAN'S REG. STORAGE.
LM l4912412(13) RESTORE FORTRAN'S KEGISTERS.,
MVI  12(13),X'FF? INGICATE TO FORTRAN WE ARE DONE.
BR 14 RETURN.
FLAG DC cLLY v
SAV DS 18F
CARD DCB  MACRF=GM,DDNAME=CARDS,=NDAD=RETURK,CSORG=PS
WAIT DS CL160
MOVE MVC  O(x-%,9),0(2) MOVE CHARS FRCM LOC(R2) TO LOC(RQ).
END
/¥

//STEP2 EXEC ASMGC
J/ASM.SYSIN DD #
WA EERR I S SN S KR X R AR RE Y R EFE IR LM R F EY B AR EYERL I LY L F TS E RO btk
e R e R T Y R Y R R A A R N RN RN X A Ak F R R e p AR R Ak s AR R
xu THIS PPOGRAM REACS A TITLE AND PASSES IT BACK TI THE CALLING
* ROUTIHc. THE TITLF CAN BE ONE GR TaCl CARDS IN LENGTH. IF THE
% TITLE TO BE READ 1S CNe CARD TN LENGTH, JUST PUT THE CARD IN MNCP-
* MALLY., IF THE TITLE TC BE READ IN TAKES TW0l CARDS, THEN PUT 4 t4!
* IN THE FIRST SPOT CN ThE FIRST CARC.
W ok e Aok Aoy Bk Yol deooie o o e e o e k0 O K 3 s e o e e i % X7 e X o wee o o o o o o e g N0k Mok o g ek kol
¥ BEGINNING ADDRESS JF TEXT.
* R5 ENDING ADDRESS CF TEXT.
* RS ALCRESS OF FORTRAN'S CHAR. STRING DQUTPUT VECTOR.
Rk kk R kR Eah b b s € Kok ok ook ok o oK i A S0l v o o o 0 e o ok geadk oMo g 0w mk cho kol ab e
READ CSECT :

PRIAT NOGEN

R2

(LI T ||

STM l4,12,12(13) ST REGS. IN AREA GIVEN BY FORTRAN,
BALR 12,0 ‘

USIKG =,12

LA 14, SAV LOAD R14 WITH ADDR. OF SUB SAVE AREa
ST 13.4(14%) PUT R13 INTO SUB SAVE AREA.

ST 14,8013) - PUT R14 (KEY TO SUB SAVE AREA) INTO

* . FORTRAN SAVE AREA.

LR 13,14 PUT KEY TO SUB SAVE AREA IN RI13.

L Gy0(1} LOAD 9 wITH ACDRESS OF LINE iN HAIN.

MVC U(124,9):=CL124% * BLANK OUT CUTPUT VECTIR.

CLI FLAG,C'/* TEST FOR FLAG /. IF IT UCCURS THE

BE AGIN INPUT HAS ALREADY BEEN UPCEMED.

OPEN (CARD,INPUT)} PREPARE FOR INPUT.

MV FLAG.+C* /! SET FLAG THAT INPUT HAS DBEEN JPENED,
AGIN GET CARD,WAIT READ A CARD INTO WAIT.

cLI WAIT,Ct 4! TEST 1ST CHAR CF INPUT FIR A '+',

BE PLUS IF PLUS 1S FOUKD,; BRANCH TO PLUS.
wxxdkd FOR A 1 CARD TITLE.

LA . 2+HALIT LOAD RZ WITH ADDR. OF 1ST CHAP INPUT

LA SeWAIT+T79 LOAD RS WITH LAST CHAR (INPUT} ADDR.

B FQUND BRANCH TO FOUND.

wEkukk FOR A 2 CARD TITLE.

PLUS GET CARDyWAIT+B0O READ CARD THTO WAIT AND PUT IT AT THE

AUTOO5 9
AUTI0407
AUTOCA 1
AUTO05H21
AUTO063!
AUTOD6AT
AUTONALS.
AUTOGSH6,
AUTOOLT.
AUTNOSEC
AUTOCSH
AUTOOTO:
AUTOOT71C
AJTICT2(
AUTOOT 3¢
AUTIUT4(
AYTNDTS5C
AUTIQTE!
AUTECTTL
AITAOTEC
AUTOCTS(
AUTSC 357
AUTOGS L
SUTuGR2C
AUTO0322¢
AUTOOA2C
AUTCT 340
AUTO038(
SYTOUSEC
AUTQGRTL
AUTOG38C
AUTDQ46
AUTOGS0C
AUTUCSI 11
AYTCG827
AUTQOG2T
AUTNOS4C
AUTO095:
AUTO096C
AUTEOOTL
AUTOJ9RC
AUTO009SC
AUTZ 100
AUTOl01N0
AUTOLOZC
AUTOLD3C
AUTO1340
AUTO1052
AUTUT1U6C
AUTO107q
AUTALO38Y
AUTO1090
AUTIL LGS
AUTOILLIC
AUTO112C
AUTGOL13C
AUTIL114Q
AUTUL15¢
AUTO1160
AUTO1170



LA SyHAIT+124 LOAD R5 WITH LAST CHAR (INPUT) ADDR.

LA 2¢WAIT+1 LOAD R2 WITH ADDR. 0OF 28D CHAR IN
L WAIT, SO "+* WILL BE DISCARJED,
FOUND SR 5:2 SUBTRACT PTR,.K2 FROM PTR.254 = THE
* ACTUAL NUMBER-1.
¥%¥%%% RS = # CHARACTERS IN THE TEXT TO MOve (=ACTUAL-1l}.

EX 5y MOVE MOVE THE NUMBER CF CHARS SP:CIFIED
* BY RS ACCORDING TO STMY. "OVE.
RETURN L 13,41(13) RETR. KEY TO FORTRAMN'S RESG, STORAGE.

LM 14412412013} RESTORE FORTRAN®'S REGISTERS.

MV1 12(13) +X'FF? INDICATE TO FCRTRAN WE ARE DONE.

BR 14 RETURN .

FLAG DC cLLt ¢

SAV 0s 18F

CARD DCR MACRF=GM, DNNAME=INCARD ,EDDAD=RETURN;DSDRG=PS

hALT DS CLLSO

MOVE MVC Ol*-%,9),C(2) MOVE CHARS FPCM LOCtRZ2) TO LOC(R9).

END
Vi3
F/STEP3 EXEC ASMGC
//ASYM.SYSIN D <
COUNTY CSECT
R L I A P e T -
* THIS SUBRIOUTINE AUTCMATICALLY CENTERS THE CLUNMTY NAMES ABUV:S THE Lk
* COLUMN IN THE QuTPUT TABLES. THE I&PUT TC THIS PRCGRAM CAN 3= UP
* TO 6 CARDS IN LENGTH. THE NUMBER OF CARDS OF INPUT MUST 3 PUT
* IN THE FIRST CCLUMN OF CARD CNE. THE COUNTY MAMES CAN HE ANY
* LENGTH, BUT THIS RCUTINE WILL TRUNCATE THEM TJ 8 CHARACTERS. THE
%* COUNTY ANAMES MUST BE SEPARATED B8Y A CCMMA AND COKNOT CONTALly MUPE
%* THAN TWC CCASCCUTIVE IMBEDDED BLANKS. THE LAST CODUNTY NASME MUST
* RE FOLLCWED BY A COMMA, THZ TITLE 'DISTRICT' SHOULD NOT He ITHPUT,
* AS THIS ROUTINE SUPPLIES IT.

e ol o ofr e i o afe afc s o de o e o ot e ok ook ke e sk o i e ol ol ofeng ol e o e sl e e e 9 e ol o ot st ol ok ol e o e ook e s Aok s e ok e e R R W i
R R Y R A AR AR TR R RE KA A R EE RN E R AR R R ARG AR NI LR N RE fx T kx>

PRINT NOGEN

STH 14,12,12(13) ST KREGS. IN AREA GIVEN BY FUORTRAN,

BALR 12,0 S

USING *,412

LA 14,SAV LOAD R14 WITH ADDR., OF SUB SAVE AREA

ST 13,4(14) PUT RL13 INTD SuUZ SAYE AREA.

ST 14,8(13) PUT Rl4 {KEY TOJ SUB8 SAVE AREA} INTO
* FORTRAN SAVE AREA,

LR 13,14 PUT KEY TO SUB SAVE AREA IN R13.
*“‘##*#*##**######t#**##*t#t#zza###stn E2 33122 32 2233 23 s RS T SR A R
AL A R R R RN R A RN MR N R R RN R Sy RN R Rk g e Rk ek ke
* R2 = CCUNTER CF THE MNUMBER OF CHARS IN EACH CCUNTY NAMc.

* R& = PTR TC BEGIN OF COUNTY NAYME., USED AS REFERENCE TJ MOVE IT.

% R5 = PCINTER TO CURRENT PGSITICN IN INPUT LINE.

* R8 = CCUNTER DOF THE NUMBER OF COUNTIES IN THE OUTPUT VECTOR,

% R = POINTER TO END OF INPUT LINZ.

* R10 = POINTER TO LAST CHAR WRITTEN INTO THE CUTPUT VECTOR.

e o e N e A R A M R AR E R AR IR IR F R R R AR R AR R kA a kv n k&%
L 10,0(1) SET PTR R1D TC BEGIW IJF OUTPUT L INE.

LA ByJ SET COUNTY COUNTER TC ZERD.

MvC 0{240,10) ,=CL 240" ¢ BLANK CUT OUTPUT VECTOR.

LA 10,1010} MOVE PTR 1 TO RIGHT TO LEAVE 1ST
* ) SPOT IN OQUTPUT VECTOR BLANK.

LA 4o WAIT+1 SET PTR R4 TO BEGIN OF INPUT CHARS.,

LA S5yWAIT+1 SET PTR RS TO BEGIN OF IN2UT CHARS.,

CLI CPENER,C* /! TEST FOR FLAG /. THE

IF IT OCCURS,
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AUTCLIBO
AUTDG 19
AUTO1206G
AUTOLZ!1 0
AUuTgl22¢0
AUTO1230
AUTIL1240
AUTO1250
AUTO1I263
AUTOL2TV
AUTGL28T
AUTOLI290
AUTO1300
AUTOL1310
AUTOL320
AUTO1332
AUTAYI4C
MITUl 359
AUTO ] d00
AUTOL3TD
AUTI1ERY
AUTO1 2390
AuTolaan
ATa14173
AUTalLY20
LUTOL1+20
AUTI14a40
AUTD1454
AUTAL36G0
AUTII473
AUTD140)
AUTO14Q0
AUTO1530
AUTO1500
AUTODL1510
AUTOLI520
AUTO1532
AUTO1540
AUTOL1550
AUTI1562
AUTO1570
AUTQ1560
AUTOL590
AUTI1A00
AUTO1603
AUTOLlA1D
AUTV1&2Y
AUTO1630
AUTOL1640
AUTO165¢C
AUTOD1660
AUTOL16T0
AUTQCL6BC
AUTO15990
AUTOL1T700
AUTOLT10
AUTOL1720
AUTI173C
AUTOL1740
AUTOL1750



8E
OPEN
MV I
%#%x% FOR 1 CARD
AGIN GET
CLI
BNE
LA
B

AGIN

{CARD, INPUT)
CPENER,C* /"
CF INPUT,
CARD,WAIT.
KAIT,C*1!
AGINZ
GeWAITH+79
CONTIN

*xx FNR 2 CARDS OF INPUT.

AGIN2 GET
cLl
BNE
LA
B8

CARD WAIT+8D
WALT,C?2"
AGIN3
SyWAIT+159
CONTIN

%% FOR 3 CARDS OF INPUT.

AGIN3 GET

CARD,HALT+160

CLI WALT,.C'3?

BNE AGING

LA 9, WAIT+239

8 CONTIN
%% FOR 4 CARDS OF INPUT.
AGINg GET CARD,WALIT+24D

CLI RWALIT,C'4¢

BNE AGINS

LA SyHA[T+319

B CONTIN

*%*% FOR 5 CARDS OF INPUT,

AGINS GET
CLI
BNE
LA
B

CARD, WALT+320
WAIT,C'5?
AGING
SyWAIT+399
CONTIN

¥x%¥ FOR 6 CARDS OF INPUT.

AGING GET

CARD, WwAIT+400

INPUT HAS ALREADY BEEN OPENED.
PREPARE FUR INPUT.
SET FLAG THAT INPUT HAS BEEN OPENED.

READ I CARD INTND WAIT.

TEST FOR NUO. CARDS = 1.

[F HCT = 1, READ ANUTHER CARD.
SET PTR R9 TO END OF INPUT LINE.
GC TC THE NeXT SECTION.

PUT 2ND CARD INTG WAIT AT END OF 187
TEST FOR NJ. CARDS = 2.

IF NCT = 2,READ ANOTHER CAirD,

SET PTR R9 TO END CF INPUT LINE.

GO TO THE NEXT SECTICH.

PUT 3RD CARD INIC wWAIT AT END OF 2WD
TEST FOR NU. CARDS = 3,

IF NOT = 3,9tcAD ANITHzR CARD.

SET PTR R9 TU END CF INPUT LINE.

GC TC TRE NEXT SELTICN.

PUT 4TH CARD INTD WAIT AT ZKD OF 3RD
TEST FGP NO. CARDS = 4,

IF NOT = &,READ ANOTHCUR (AR

SET PTR R9 TO END CF INPUT LINE.

GO TC THE NEXT SECTICHN.

PUT 5TH CARD INTOD WAIT AT EHD OF 4TH
TEST FOR NO. CA¥DS = 5.

IF NOT = S5,READ ANUTHSR CARD,

SET PTR R9 T0 END CF INPUT LINE.

GO TC THE NEXT SECTIOM.

PUT 6TH CARD INTC WAIT AT END OF 5TH
SET PTR R9 T3 EHD OF INPUT LINE.

ek opakok ok ok ko ke ook ey o E e R R R ke v ARk Ror kR R R Ky fok Rk a Ay

SET COUNTER TC 9.

LOAD R11 WITH 1.

SET LIMIT TO 8.

SEARCH FOR A CCMMA,

IF A CCvMA 1S FOUND, GO TO COMHMA,

TEST FOR # CHARS = 8.

IF # CHARS = & DON'T INCREMENT CTR.

INCREMENT COUNTER.

INCREMENT PTR R5.

CONTINUE LCCP NEXTe

INCREMENT PTR R5 50 IT WILL POINT
TO BEGIN OF NEXT COUNTY NAME.

INCREMENT CCUNTER.

SET LIMIT TO 7.

TEST # CHARS IN COUNTY NAME AGAINST
LI®IT (R3}).

IF R2 < 7 G TG CENTER.

TG PUT IN OLTPUT 1S5 7 GR 8 CHARS.

IS LESS THAN 7 CHARS LCAMG,

LA GyAAIT+479
CONT IN LA 2:0

LA 11,1

LA 3,8
NEXT CcL1 0{5):C%y"

BE COMMA

CR 3.2

BE STILL

LA 2+ 102}
STILL LA 5¢1(5)

B NEXT
COMMA LA 5¢L{5}
%

LA 8,118}

SR 3,11

CR 342
oo

BH CENTER
*=¥x*COUNTY NAME

SR “Te?

B MOVEIT
#xRCOUNTY NAHME
CENTER LA 1+8

SR Te2

ZERO RT (# BLANKS TO PAD FRONT WITH)
GO 70 MOVEIT,

MUST BE CENTERED.

LOAD R7 WITH 8.

FIND NUMBER OF PADDING BLANKS.
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AUTOL1T760
AUTOL770
AUTO1780
AUTOLT9D
AUTU1800
AUTO1910
AUTO1320
AUTD1339
AUTO1340
AUTO01850
AUTD1363
AUTOLRTG
AUTO1880
AUTO1AYN
AUTO19290
AUTOLSLS
AUTOI )
AUTIL .G
AUTO %40
AUTI1I95%D
AUTILC G
AUTO1270
AUTOLS89
AUTG 1990
AUTOZ)90
AUTIZO10
AUTI2020
AUTU2930
AYTS 24D
AUT0250
AUTU206)
AUTI2OTI
AUT02)189
AUTOZ2a60
AUTIZL0)
AUTO2110
AUT22129
AUT02130
AUTO214)
AUT02150
AUTO02160
AUTI21T0
AUTO02180
AUTO2150
AUTI2200
AUTV2710
AUTU2220
AUTO2230
AUTO2240
AUTO2250
AUT02260
AUTO227C
AUTV228BC
AUTO2290
AUT0230C
AUT02310
AUT0232¢C
AUTD 2330
AUT02340
AUTD2350
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SR 646 IERD R6 FOR DIVISICH,
D 6,=Ft12°? FIRD # OF BLANKS TO PAD FRONWNT WITH,
gtk bk by R kA Rk kxR R R Rk kAR L g TR w L o
%%% R6 = # PACDING BLANKS IN FRONT OF COUNTY NAME, =%
k¥ R4 = START OF COUNTY NAME, %k %
#%% R2 = LENGT+ OF CCUNTY NAME. Aok %
%% R10 = DESTIHATION OF CCUNTY NAME, Fa

Bk kAR kA p R S AR R R TR T AN AR R ML A E e gk bR N

MOVEIT AR 10,7 MOVE PTR TO OLTPUT viLTOR FIORWARE.
* TO SKIP PADCIHG BLAMKS.

SR 2s11 SUBTRACT 1 FRCM # CHARS T0O ™MOVE AS
* EXEC MDVES 1 TOOJ MARY CHARS,

MCVE # CHARS SPECIFIED 3Y R2 ACCORD-
MCVE.

EX 2+ MOVE
¥ ING TQ STMT.

LA 2,8 LOAC R2 WITH B.
SR 2.7 FIND DIFFERENCE CF RZ2-NUM3EP 0OF
* SPACES PTR RL1D HAS ALREADY BE-N
* MCVED TO ALLTWA FCR PALOTNG BLANKS.
AR 1042 ADD THIS NUMBER T7 TR 10 ST 17T
% NOw POINTS TC SPCT IN JUTPUT
* VECTOR WHERT HNEXT NAME (JZS.
LA 10,1010} MOVE OUTPUT PTR Td LEAVE SPACE
¥ BETWEEN CCUNTY MAYMES IN JUTPUT.

*#3TEST FOR SPOT IN OUTPUT VECTIR THAT = THE ENO OF TITLE FIR CNE

*%% PAGE READING IN MAIN. IF FDUND PUT IMN TwW3 SPACES.
c 8y=F'13" TEST FCR 13 CCUNTIES,TIME TO SPACE,
BNE NOSPACE IF NCT = 118 CCN'T SPACE.
LA 10,3(10} PUT IN THREE DBLANK SPACES.
#LHSEARCH FCR 2 CONSECUTIVE BLANKS IN INPUT OR INPUT tHD.
NOSPACE LK &5 LOAD R6 WITH ADDRESS GF INPUT PTR.
LA 343 LCAD R3 WiTH 3.
SR 147 LERG R7 (=CCUNTZR).
LGopP CL! Ol6l,Cr ¢ SEARCH FGR A BLANK CHAR,
BNE GOMORE IF 3LANK NCT FCUND,y GO TO GCMORE.
LA T4 INCREMENT COUNTER RT BY 1.
CR Te3 TEST FOR COUNTER=3 (3 DLANKS).
BE RETURN IF 3 BLANKSy GO TJ RETURN.
LA 6y1(6) INCREMENT POINTER BY 1.
B8 LOOP GO TC LCOP.
GOMCRE CR 649 TEST FOR END CF INPUT VECTOR, USING
* . R6 IN CASE THE LAST OF THE INPUT
* CONSISTS OF LESS THAM 3 BLANKS.
BE RETURN .= GO TC RETURKN IF END UF [INPIT.
BH RETURN
LR 445 SET PTR R4 TO BEGINNING OF NEXT
*. COUNTY NAME.
& CONTIN GO TC CONTIN.
RETURN MvC 0f{B+10}1,4DIST PUT *DISTRICT* AT END OF OUTPUT.
L 13;4013) RETR. KEY TG FCRTRAN'S RZG. STCRAGE.
LM 14¢12,12113) RESTORE FORTRAN'S REGISTERS,
MVI 12(13} 4X'FF?! INDICATE TC FCRTRAN wWE ARE DJNE.
BR 14 RETURN.
SAV DS 18F
CARD DCB MACRF=GH,ODNAME=GETUM,ECOAD=RETURN,DSORG=PS
WAIT DS CL430 RESERVE STURAGE FGR &6 CARDS OF INPUT
CPENER bDC -CLie ¢
MDVE MVC 0(*=%,10),0(4) MOVE CHARS FRCM LOC{Ra) TO LOC(R1Q]).
CisT oc CL8'DISTRICT®
END

i*

AUTD2340Q
AYTO2ATY
AUTJ2380
AUT021390
AUTOZ24 00
AUTDZ2412
AUTDZ2%2 ¢
AUTa24 =2
AUTD244
AUTUZ27 =0
AUTD244
AUTD2471
AUTUZ4% 3
AUT 2450
AUTO25035
AUTOZ51Y
AUTUZ2524
AUTI2:3C
AUT 32540
AUTHZ255:)
AUTAZ25A0
AUT2257)
AUTuZ2580
AUTIZ 5D
AUTOZA 0
AUTa26110
AUTDZ26240
AUT02639)
AUTH2 540
AUT(OZ2650
AUTOZ660
AUTOZ2GTD
AUTQ269Q
AUTD269C
AUTL2T00
AUTOD27149
AUTOZ272¢
AUTD2T2S
AUTO274)
AUT 2750
AUT02760
AUTO27190
AUTO2780D
AUTD279)
AUTO0Z280C
AUTD2810
AUT028B20
AUTO28320
AUTI2840
AUTO2850
AUTO28969
AUTO2870
AUTO2B8C
AUTO0Z2390
AUT02930
AUT02S510
AUT0292D
AUTO0Z2930
AUTI2940
AUT02950
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£/STEP4 EXEC FCRTHCL,PARY.FORT=t0OPT=2" AUTD2%50
fFFORT.5YSIN DD =* 3 AUTOD29 7))
REAL%*8 YEASE,TGP,BCT,RSQ,EXPON . AUTD29%)
REAL*8 XSPROJ{60) XSBASE +SUMX+SUMY, SUMSQY o SUMSQX XBAR AUTI2992
REAL*8 YBAR,ALPHA,BcTA,SUMKY,XBASE AUTO3200

COMMCN/SPROJ/XBASC(40) o XS3ASE(40 ), ALPHA,BETA,YBAR, YRASE(40,26) EXPAUTO3319

*OM4RSC,YSPRCJ(6D) , ICCLZ,IREGTO,K N AUTO02920
COMMGN/$PROST/ IGAP (PRONAF,DOP®AT (5425, 3}, BESPRO(6D,26,3) AUTO0Z2)30
COMMON/REGR/XYEAR( 401+ XSYEAR{60),L AUTO3949

COMMON/C/IDISTR,IPRTCT,LINEL(33}),LINE2(33},LINE3(33),LINE4(65),LINAUTO3059

1ES(31) ,LINE6G(3L),ICQUIT AUTO3J60
INTEGER*4 XYEAR, XSYE AR AUTO207C

L e et AUTO3080
€ THIS SECTIUMN CLLLS ASSEMBLER SUBRTUTINES WHICH READ AND CENTER THE {AUTO2350
C 3 TITLES FOR THE OUTPUT PAGES AND REALC THE 2 LINES OJF FODTNATSS 1AUT321 39
¢ USED ON EACH OUTPUT PAGE. [SFE SUBRPIUTINLES RIAD AND CENTER F IR fAUTU2110
€ FURTHER DETAILS.) THE INPUT CARDS FOCR THIS SECTION AFE INSERTED fautgaia2e
€ ONLY ONCE PER RUN. AUTO2139
[ et T ettt AUTO3! 4y
77 CALL CIHMTER{LINEL} AUTD2150
CALL CERTERILINEZ) rUTO3 160D

CALL CENTER{LINE3)} AUTI317C

CALL P:ADCLINES) AUTO2130

CALL ®+AL(LINEG] AUTI3165¢C

T e R et AUT 23220
C PUT IN THE NEXT CARD AMD ALL THAT FOLLOW CNCE FOR EACH DISTRICT. | AUTA3210
e e AUTI322)
c SukXCEFIN]TICAS®¥%% AUTD3230
c TAUTO3240
C N = KUMBER OF BASE YEARS CF LATA IHPUT (“AX=40) [AUTD3 255
c K = NUMBER OF YEARS TO MAKE PRCJECTICHS FOP (MAX=60) | AUTO3260
c L = NUMBER OF CCUNTIES FOR THIS GCISTRICT (MAX=25) |AUTU227C
c IGAP = THIS CONTROLS THE MINIMUM CLFFERENCE IN RSO A PRIJECTION | AUTD3235
C MLST HAVE TO REPLACE ANCTHER IN THE SET OF BEST ORCJEC- 1AUTD329)
c TICNS. 1F LEFT BLANK, THIS DEFAULTS TO A CIFFERENCE OF {AYTO320D
C 0.0, IF YOU SET THE VALUE LARGER, IT REDUCES {7JRK FOF THE |AUTI3310
c PROGRAM VIA RECUCING THE NUMBER OF PRIJECTIUNS THAT MUST ARS{AUTO2320Q
C SHUFFLED IN ANC CUT OF THE BEST PRCJZCTICNS MATRIX BY SUB- {AUTN3332
' ROUTINE PRCSTO. ALSD, THKE PRCJECTICANS WILL BE SPACED QUT  AUTI334)
(" IN THAT PRCJECTICNS WITH AN RSO LESS THAN [GAP APART JILL [AUTU3250
c NOT EXIST IN THE BEST PRCJECTINHNS MATRIX (UNLESS TUNE 2F THE[AUTI3340
C FIRST THREE PROJECTICNS RUN AND I1TS RSQ EXCEEDS THAT OF ALL|AUTO3370
C SUBSEQUENT PROJECTICNS.) |AUTO313RG
C IZERO = THIS TURNS CM CHECKING FCR ZERCS OR MISSING DATA IN THE |AUT0339)
¢ INPUT DATA. THIS WILL GNLY W3RK 1F NJ 2 CONSEQUTIVE YEARS 1AUTO340C
c ARE MISSING GATA. (SSEf SUBROUTINE MINVAL FOR FURTHER {AUTI3412
c CETAILS.) TULRK THIS FEATURE CN BY INPUT OF YES IN THE 1AUTO3420
c CORRECT COLUMNS--DEFAULT IS NO CHECKING. lAUTO243Q
€ IDISTR = THE THREE CHARACTERS READ FOR THE VALUE OF IDISTR ARE USED |[AUTO3440
c CN EACH PAGE OF DOUTPUT TOU IDENTIFY wHICH DISTRICT THE PRO- [AUT03450
c JECT10ONS ARE FCR, _ JAUTO3460
[ J— o e e e e e 1 e e e e AUTO34743
T8 READ(5,90,END=98) NsK,LyIGAP,IZERO,IDISTR AUTO3486C

90 FORMAT(4(2X,12),1%X,243) AUT03490
IFIN.GT.40) G3 TO 21 AUTO3590
IFIK.GT.50) GO TO 23 AUTO3512
IF{L.GT.25} GO TO 25 AUTO352¢C

c- e ————— -_ —_ - —-—--AUT03530
€ THE NAME OF EACH CCUNTY IN THE DISTRICT IS5 READ AT THIS POINT. SEE|AUTD354¢
C SUBPOUTINE COUNTY FOR FURTHER DETAILS.) THE CARDI(S) WITH THESE |AUT03550
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C NAMES SHCULD BE INCLUDED FOR EACH DISTRICT, - 1AUTO3549)
L e e ——————— AUTO35 74
CALL CCUNTY(LTHE4) , AUTO356C
IF(L.LE,121 GO TO 6 AUTO359¢
IF(L.LE.24) GO TO 5 AUTO3600

c et e LS L P e S L PP ——————- AUTD3610
C THESE READ FNRMATS FCR CLUNTY CATA MATCH THCSE OF THE MASTER 1AUT03420
C PRCJECTICN PROGRAM FCR CCNDENSED CATA. [AUTD3430
Cm mm e e e e e e e = - AUT0 3640
DO 91 I=1,N AUTO3650

9L READ(5:4) XYEAR(I},(YRASE(I,ICOL2),1C0L2=1,L} AUTO366C

4 FORMAT(Y4,4Xy12F6.C/B8X,12F6.0/8X,F6.0) AUT03473

GO TO 9 AUTO3530

5 DO 89 I=1,N AUTS36CS

89 READ(5,71 XYEAR(I),{YBASE(T,ICOL21,IC0L2=1,L) AUTI3750

7 FORMAT(I4,4X,12F6,0/8Xy12F6.0) AUTO37IC

GG TO § AUTS372%

6 DO 88 I=1,M AUTO3T2)

838 READ(5,8) XYEAR(I),(YBASE(I,ICCL2),1C0L2=1,L) AJTO2 740

8 FORMAT(I4,4X,12F6.C) AUTI3 75

L m = m o e e e AUTD3769
C WRITE TITLE PAGE FCR EACH DISTRICT. | AUTDATT7L
e e P AUTI3TEC
9 DO 710 I1=1,8 AUTO375C

710 WRITE(6,7C2) AUTH38I3
702 FORMAT(v-1) AUT03919
WRITE(6,706) (LINE3{I),I=1,33) AUTO3B28

706 FORMAT(1X,3344]) AUTO3330
WRITE(6,707) AUTOZ 240

707 FORMAT('0'} AUTQ385(
WRITE(E,703) AUTOZ509

703 FORMAT(33X,69('x}) AUTO257¢C
WRITE (6,704} AUT 3847

704 FORMATI33X,"%',67X,"%1) AUTO3890

' WRITEL6,704) A AUTI3S0G
WRITE(€,735) IDISTR,L,N,K AUTO3512

705 FORMATI33X,"%,2X, "DISTRICT®,1X,A3,3X,12,1X, *"COUNTIES' 43Xs12,1X, '8AUTI3929)
®ASE YEARS',3X,"PRCJSCTED 41X ,1241Xy " YEARS 142X,y '5¢) AUTG393)
WRITE(£,704) AUT03940
WRITE(6,704) : AUT03550
WRITE(6,7C3) : AUTO3960

CALL MINVAL{IZERO) AUT03970

G m e e o AUTD3932
C INITIALIZE VATRICES DOPMAT AND RESPRC FOR | AUT03990
€ FUTURE USE IN SUBRCUTIAE PROSTO. 1 AUT04D00
G o e e e e e e e e AUT 04313
DO 14 1CCL2=1,L AUT04020

DO 15 J=1,K AUTD4029
BESPRC{J,ICCL2,3)=0.C AUT 04040
BESPRC(J, ICOL2,2)=0.0 AUT04950

15 BESPRD(J,ICOL2,13=0.0 AUT04C60

DO 14 I=1,5 AUT04070
DOPMAT(1,1C0L2,3)=0.0 AUT0408C
DOPH&T(I-ICOLZ.ZI=0.G AUT 0409

14 DOPMAT(I,1COL2,1)=C.0 AUTO4100
T L AUTI4110
€ START REGRESSION SEQUENCE FOR EACH CCUNTY. (SEE SUBROUTINES | . AUT04123
C  REGRES,PROJCT,AND EXPFLW FOR FURTHER DETAILS.) I AUT04130
c e - - e AUT04140

DO 93 ICOL2=1,L AUTO&150
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IREGTP=1 Chib
PRONAN-59 AUTOA170

CALL REGRES AUTG41 80
IREGTP=2 AUTI4194
PRCNAM=98 AUTO04209

CALL REGPRES AUT04210
IREGTP=3 AUTQ4220

CALL EXPFLW AUT04230

93 CCNTINLE AUTU4240

DO 508 I=1,K AUT04250

500 XSYEAR{I)=XYEAR{N)+I AUT04260
CALL SLMDIS AUTO0427C

CALL SUMMRY(L) AUTO04280

CALL IDIST AUTO4290G
HRITE(6,70) AUTO4300

70 FORMAT('L') AUTO4310

GO 70 78 AUTO4320

L e e R - AUT 422
€ ERROR MFSSAGE SECTICN. | AUTO4340
Lo e - AUTI4 159
21 WRITE(6,27) IDISTR,N AUTD4260

27 FORMAT({'O',' *x*ERRCR#=*THE VALUE CF N FOR DISTRICT ',A3,' wAS ', [24UTU42T0
*,% WHICH EXCEEDS*/'THE MAXIMUY FOR THIS PRCGRAM OF 4J, TRY AGATM AUTJ44R)D
*MATE. '} AUTU4390

GO TO S8 AUTI44 32

23 WRITE(6,22) INDISTR,K AUTU4410

22 FORMAT(*Q1,'%x=ERRCR*=2THE VALUE OF K FOR DISTRICT *,A3,' WAS ',12AUT04420
*,' WHICH EXCEEDS'/'THE MAXIMUY FCR THIS PROGRAM CF 6J. SORRY ABJUAUTI443D

*T THAT.'") AUTO444Y

GO TO $8 AUTO445)

25 WRITE(E,24) IDISTR,L AUTI 4468

24 FORMAT('0', '=*=ERRCR***THE VALUE OF L FOR DISTRICT *,A3,' ®AS ',128UTA4%70
¥, WHICH EXCEEDS*/'THE MAXIMJUM FCR THIS PROGRAM OF 25. TRY ONE “0AUTO4483

¥RE TIME.') AUTY4490

98 STOP AUTV4500
END AUTI4517
SUBROUTINE REGRES AUTO04520
REAL*8 YBASE,TCP,BCT,RSQ,EXPON AUTO4530
REAL*8 XSPROJ(560),XSBASE,5L¥X,SUMY,SUMSQY ,SUMSCX,XBAR AUT04540
REAL*8 YBAR, ALPHA,BETA,SUMXY s XBASE AUTO4559
COMMDN/$PROJ/XBASE(40) yXSBASE(40) s ALPHA,BETA,YBAR, YBASE(4D+26) $EXPAUTIASG0
*ON,RSQ,YSPROJE60) , ICOL 2, IREGTP 4K ,N AUTO04570
COMMCN/REGR/XYEAR[40) XSYEAR(6G) oL AUT0458C
COMMON/$PROST/IGAP yPRONAM,DIPMAT (5425431 4 BESPRO(6D 426431} AUT(04590
COMMCN/$EXP /L INRSQ AUT04600
REAL%*4 LINRSQ AUTO%519
INTEGER*4 XYEAR,XSYEAR AUT04620

G e e e e ——_—— e ———— e o e AUTO4630
€ THIS SECTICN TRANSFORMS XBASE ACCCRDING TC THE PPOJECTION TYPE AS |AUTI464C
C SPECIFIED B8Y IREGT® AND STORES THE RESULTS IN XSBASC. (SEE SUB-  [AUTI465C
C ROUTINE PRCJCT FOR VARIABLE OCEFINITIONS.) : fAUTO456C
L L T AUTD46TC
GO YO (620,621+622), IREGTP AUTO0458C

622 DO 7C8 I=1.N AUTO469C
708 XSBASE([J=XRASE([}*€EXPCN AUTO4 700
PRONAM=(EXPCN%101+.0001 AUTO4T71C

GO TO €23 AUTD4T20

621 DO 700 I=14N AUT04730
700 XSBASE(I)=DLOG(XBASE(I}) AUTO4T4C
GO 1O €23 AUTD475¢C



620 DO 701 1=1,N
701 XSBASE{I)=XBAS
c
C

623 CALL PRCJCT

996 IF({IREGTP.EQ.1l) LIKRSQ=RSQ
C IF(IREGTP.EQ.2) LOGRSEC=RSQ (STATEMENT FOR FUTURE EXPANSION,)
o o
C SUBRGUTINE PROSTO CALLED HERE |
C STORES THE CCMPLETED PROJECTICNS. |
e et T
CALL PROSTO
RETURN
END
SUBRDOUTINE PRGJCT
e = e e e e m e e e e
o THIS SURECUTINE PRCJECTS INPUT DATA ACCDRDING T2 THE VALUE OF
C IREGTP, IF: IREGTP =1 ; THE PRCJECTION IS LINEAR
C 2 3 THE PRCJECTION IS LCSARITAHAMIC
C 32 ¢ THE PROJECTION 1S EXPONENTIAL
c
C THE LOG PRCJECTIUN IS CF THE FORM Y=A+B LOGX, THE EXPONENT] &,
C PROJECTICN IS OF THE FCRM Y=A+8X*«EXP2N; WHERE EXPON IS INPUT 1)
c THE SUBRCUTINE AND L1tES BETWEEM .4 AND 1.4, EXCLUDING 1,3,
c _______________________________________________________________________

SUBROUTINE PRCJICT CALLED HERE PERFCRMS THE |
ACTUAL REGRESSIONS AND MAKES PRCJECTICNS. |

REAL*8 YBASE,TCP,BCTRSQ,EXPCH

REAL*8 XSPROJ(6D) y XSRASE,,SUMX,S5UMY ,, SUYSJY ,SUMSQX,XBAR
REAL=8 YBAR,ALPHA,BSTA,SUMKY s XPASE
COMMON/SPROJ/XBASE(4D) ¢ XSAASE(4D ), ALPHABETAZYBAR,YBASE(4D,256),5XPa1TO5060
*CNyRSQ, YSFROJU6D) 4 ICCL2, IREGTP K, N

———————— . T ——— ———— T ———— T — T —————— T — —— = —— - - - i - —— ——————— - — —————

XSBASE(40) ,YBASE(40126) 2L 4NyK,IRECTP,ICTL2

C

C PASS 1IN:

c

C

c

c HHERE: XBASE =
c

C YBASE =
c YSPRCJ =
C

c

c L=
C N =
c K =
C

c IREGTP =
C EXPCHN =
C ICoL2 =
c

c XSBASE =
c XSPRCJ =
c

C

S —— -_—

PASS OUT: YSPRCJU(60),ALPHA,BETA,YBAR,RS5Q

LOW RANGE FQUIVALENTS OF XYEAR AS CONVERTED 8Y

SUBRCUTINE MINVAL,

THE Y'S,

THE PRCJECTED Y'S,

THE X'S
ONE CELUMN PER CEUNTY
THE SAME VECTOR 1S REUSED FCR

ALL COUNTIES AFTCER THE RESULTS ARE TRANSFERRED TQO
TO MATRIX BESPRI VIA SUBROUTINE PROSTO

THE AUFMBER QOF CCUNTIES

THE NUMBER OF YEARS OF BASE DATA

THE WNUMBER OF YEARS TO aPPLY THE REGRESSIOM EQUA-
TICN TC AND THLS MAKE PROJECTICNS FOR

KEY T3 THE TYPE OF REGRESSICN TO 3E PERFOKMED

EXPCAENT

TO BE USEC IN AN EXPONENTIAL REGRESSICH

PDINTER SHOWING WHICH OF THE CGLUMNS IN YSBASE
(WHICH CCUNTY) IS BEING REGRESSED OR PRINTED

VECTCR CCNTAINING TRANSFORMED X'S,
VECTOR CCNTAINING PRGJECTED X'S,
THE PRCJECTED

EQUATICHN

SUMXY=C.0C0000
SUMSQX=0.000049
SUMX=0,0CG0u00
SU¥¥=0,0C50000

oco
00C0
00
00

SUCH AS LOG X
USED TO CALCULATE
Y'S BY APPLYING THE REGRESSICN

L T S—
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AUTO4T6Y
AUTO477C

AUTO4T RO
AUTOL47GC
AUTO430)
AUTD4819
AUTO4829
AllTO482)
AUTO4 549
AUTN4&ARSL
AUTO4960
AUTO487C
AUTO4ABEL
AUTO4897)
AUT D49G2
AUTO4G1 9
AUTIGE 2
LITOaG2D
| AUT 4G40
{AUTO4S5 Y
| AUTO4943
AUT Q473
JAUT)4G 5
1 AUTR49an
[~i1TO5250
1A0T05210
AUT0%21235
AUTIS237
AUTOS5040
2UT0S05¢

AUTQSUTC
AUTOS IRC
[ £UT052%0
| AUTO5103
| AJTO511D
- 1AUTO5120
[AUTOS5133
|AUTOS149
1AUTOS5150
|AUTISL6S
| AUTOS170
lAUTUS18C
fAUTD518?
FAUTOS5294
lAUTOS5210
{auTns2z20
|AUTDS 220
1AUTO5240
{AUTQ5250
|AUTO526C0
lAUTOS527C
|AJTOS282
JAUTO525C
[AUTO520)
AUT0S31C
AUT0532(
AUTO0533¢0
AUTO0S340
AUTO05350
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SUMSQY=0.00000000 AUT05360

(PR e R e e e R g AUT0537C
€ FIT TREND LINE TO BASE CATA.| AUTO05280
Cmm o e e e e e 2 o AUT05350
623 DO 60C I=1,N . AUTO05400
SUMY=SUMY+YEASE(T,ICCL2) AUT05410
SUMX=SUMX+XSBASE(T) AUTI5420
SUMSQX=SUMSOX+XSBASE (1)*%2 AUTO54 20
SUMSQY=SUMSOY+YBASE(T, ICCL2)%*2 AUT05443

600 SUMXY=SUMXY+YBASE(I,ICCL2)*XSBASE(I) AUTI545E
SUMXSC=5UMX=*2 AUT05460
XBAR=SUMX/N AUT05470
YBAR=SLMY/N AUT 2548y
YOP=SUMXY—{ (SUMX*5UY] /M) AUT)5490
BETA=TCP/(SUMSQX~SUMXSC/N) AUTI5559
ALPHA=YBAR- (3ETA%*XBAR) AUT0S5519

(G S i, W e 3 S AUT05529
C PROJECT BASE DATA K YEARS.| AUTN5535
Cmmmmm oo e s mm = o AUTO5547)
GO TO (624+625,526), IREGTP AUTOG55¢

624 DC 73S I=1,K AiJTISS54D
XSPRCJI)=X5ASE(N] +] AUTO55T0

709 YSPROJ(I)=ALPHA+BETA*XSPRIJ(I) AUTO5587
GO TO 640 AUTY5599

626 DO 710 I=14K AUTO5600

' XSPRCJ(1)=(XBASE(M)+ 1) *=EXPCN AUTIS61C
710 YSPROJ(1)=ALPHA+BETA®XSPRIJ(I) AUTO5%20
GO TO 640 AUTI5530

625 DO 6G1 1=1,4K AUTUS564C
XSPROJ(1)=DLOGIXBASE(NI+ 1) KUTIS650

601 YSPRCJ(1)=ALPHA+RETA*XSPRCJ(I) AUTO5663

Cormm et c e e e e i e e P AUTU56T0
€  THIS SECTICN CGMPUTES THE VALUE CF PSQ.| AUTUSHAC
e o e s 2 o S 8 5 o S AUTIS6S90
640 TOP=(SUMXY/N-XRAR*YBAR) AUTO5700
BOT=DSQRT({SUMSQX/N-XBAR**2) *{SUMSQY/N-YBAR=%2) ] AUTO5714
RSQ=(TCP/BOT }ex2 AUT05720

998 RETURN AUTO5730
END AUTO574%
SURRDUTINE 4INVAL(TZERC) AUTO05750
REAL*B YBASE,TOP,BCT,RSQ,EXPCN AUT25760
REAL*8 XSPROJ(6U) 4 XSBASESUFX,SLMY,SUMSQY ,SUMSQX ,XBAR AUTOSTTC
REAL#E YBAR, ALPHA,BETA,SUMXY s XBASE AUTO5780
COMMON/$PROJ/XEASE(40) 1 XSBASE(40 ), ALPHA,BETA,YBAR, YBASE(40,26) EXPAUTISTSC
*0ON,RSQ,YSPRIJ(62) 9 ICCL2, IREGTP kN AUTO5890
COMMON/RECR/XYEAR(40) 4 XSYEAR(601,L AUTO5810
INTEGER=4 XYEAR,XSYEAR AUT05329
INTEGER*4 YES/'YES'/ AUTO5330
----------------------------------------------------------------------- AUTUS584Q
THIS SECTICN REPLACES ZEROS IN THE BASF DATA.. IF THE MISSING | AUT3585C
DATA IS THE FIRST YEAR'S CATA, IT IS REPLACED WITH THE SECCND 1 AUT053860)

OO0

YEAR'S DATA MINUS THE ABSOLUTE VALUE COF THE CIFFEREMCE BETWEEN THE |AUTOSETC
SECOND AND THIRD YEAR'S CATA. [F TrRIS IS LESS THAN ZERJD, THE FIRST]|AUTUS583&0
YEAR IS LEFT AS ZERC, |AUTS5899
IF THE VISSING DATA IS THE LAST YEAR, IT IS REPLACED WITH THE NEXT JAUT)5592
TO LAST YEAR'S DATA PLUS THE DIFFERENCE BETWEEN THE SECJOND TO LAST [AUTOS9LO
AND THE THIRD TO LAST YEAR'S CATA. {AUTO592¢C
IF ANY OTHER YEAR IS MISSING, THE AVERAGE OF THE YEARS BEFORE AND [AUTQ5930
AFTER IT IS USED IMN PLACE CF THE MISSING CATA. |AUT0N5940
IF TWO YEAR'S DATA EN A RCW ARE MISSING, THE USER MUST CALCULATE AUTO59540



C ONE OF THEM AS THIS ROUTINE WILL ONLY REPLACE THE SECNND QONE.

. ——— T —— T
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[AUTO05960

-=-AUTUSS70

C*¥*READ IN IZERO IN MAIN/ IF YZS,TEST FOR ZEROS, IF NO SKIP THIS SECT.|AUTIS%8)

ot et T T ———— AUTO5960)
IF(IZERO.NE.YES) GC TO 12 AUTO6C)D

DD 5 J=1,L AUT06D10

DD 5 I=1,N AUTO6020
IF{YBASE(I,J).EQ.0) GO TO B AUT 06030

GO YO 5 AUT06 140

8 IF(I.EQ.1) GO TO 9 AUTG6959
IF(I.EQC.N) GD TO 10 AUTOLVGD
YBASE([+J)=(YBASE(I-14J) +YBASE(I+Ll,J))/2 AUTO6OTO

GO 10 5 AUTIGORS

9 YBASE[(lyJI=YBASE(2+Jl-(YBASE(3,JI-YBASE(2,J)) AUT0D6090
IF(YRASE(Ll+J).LT.0) YBASEI(L,J)=1 AUTOE10Q

G0 TO S AUTO6L 10

10 YBASE(IL,J¥=YBASF(1-1,J)#{YBASE(I-1,J)-YBASE{I-2,J})]) AUTD6120
TF(YBASE(N,J).LT.0) YRASE(N,J}=D AUTCEL?2

5 CONT IMUE AUTHEL23

L it et e AUTOGL 4T
C THIS SECTICN TRANSFCRYMS THE INPUT YFARS (XYEAR) IMTO INTEGERS [AUT36150
(o STARTING WITH 1 SO THE PEGEHESSICN INPUT VALLES Witl BL SCALLD CJ&- |AUTO&L160
(o RECTLY., ThE SCALED RESULTS ARE PUT INTO XB3ASE. JAUTO61TO
G e e e e AWWTIE18Y
12 MINXYR=XYEARI[1) AUTOA 190

DO 6 I=14N AUTO62CC
IF{XYEAR(]).GT.MINXYR) GO TO 6 AUTO06210
MINXYP=XYEAR(I) AUT0G22G

6 CONTINUE AUTO&220
IREDUC=4INXY3-1 AUTOL240

DO 7 I=1,4N AUTD6E250

T XBASE(I)=XYEAR({I)-1REDLC AUTI6260
RETURN AUTI&2T70

END AUTOL2EC
SUBROUTINE IDIST AUTO6230

Cmmmm e e e e e e AUTOB3006
C THIS SURROULTINE CCNTROLS THE PRIANTING GF QUTPUT VIA THE CALLING LAUTGA3ILC
C DF SUBROUTINES ITITLE, IDATA, AND [STAT. 1AUTD632D
L e e TSP, AUTI633C
REAL*E YBASE,TOP,BCT RSQ,CXPCK AUTO06340
REAL*8 XSPROJI60) s XSBASE,SUMX,5UMY,,SUMSQY,SUMSQX,XBAR AUT06350
REAL®3 YBAR,ALPHA,BETASUMXY ,X%ASE AUTAE3GC
COMMON/ ¢PROJ/XBASE([ #C) 4 XSBASE(40) 4 ALPHA,BETA,YBAR,YBASE(40,26) ,EXPAUTI&3TD

*ON ¢RSQoYSPECIL6U) , TCCL 2, IREGTP 1K 4N AUT06380
COMMGN/S$PROST/ IGAP yPRONAM, DOPMAT(5,25,3) ,BESPRC(604+25,3) AUT0639)D
COMMON/REGR/KYEARL4U) ¢ XSYEAR(60) 4L AUTO06400
COMMON/C/IDISTRIPRTCT4LINEL(33)4LINE2(33),LINE3(33)+LINE4{65),+LINAUTIE4]1D
1ES(31),LINEG(3L),ICUIT AUTO6420
COMMCN/G/ISTAPT, IEND 4NFL INE,KFLINE s IPROST,ISKIP AUTO0643C
COMMCN/$PAGE/NOPAGE AUT06449
INTEGER XYEAR,XSYEAR AUT06450
oo e e ————— e AUTOG460
c K = NUMBER OF YEARS CF DATA TO PRCJECT. (MAX=60) |AUTO647T0
C L = NUMBER OF COUNTIES PER OISTRICT (MAX=25) JAUTO06480
C N = NUMBER OF BASE YEARS CF CATA (MAX=40) |AUTI6492
c IPAGE = NUMRER OF PAGES IN LENGTH 1,2,0R 3 | AUT 06500
C IWIDTH= KRUMBER OF PAGES IN WIDTE 11 DR 2 {AUTIES510Q
C NOYEAR= 0 = PRINT STATISTICS AT THE BQTTCM OF THE LAST PAGE. |AUT 06520
c 1 = PRINT STATISTICS AT THE TCP OF THE LAST PAGE. {AUTO6520
C IBSEC = NUMBER OF SPACES BETWEEN 5 YEAR GROUPS IN THE BASE DATA [AUTOGS540
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c [PSEC = NUMBER OF SPACES BETWEEN 5 YEAR GROLPS IN THE PROJECTED 1AUTI6550
C CATA : lauTDa56%
c ITOTLN= TOTAL NUMBER OF CUTPUT LINES EXCLUSIVE OF TITLE BLOCKS AND [AUTO04572
c STATISTICS . ' lAUTVE58D
€ HFLINE= FIRST LINE OF BASE DATA TC BE PRINTEC WHEN IDATA IS CALLED JAUTS6562
€C KFLINE= FIRST LINKE OF THE PROJECTED DATA TO BE PRINTED WrEN | AUTI640)
C ICATA IS CALLEC |AUTOG6S1G
c [PRTDT= SIGNALS ITITLE YC CMIT PRINTING THE YEAR IN THE TTITLE PLOCK|AUTI662(
c ISKIP = SIGNAL TO IDATA THAT BASE CATA WAS ALRFADY PRINTED CN A | AUTQ6A30
c PREVIOUS CALL ANLC TO SKIP FRINTING [T THIS TIME {AUTI6640
C IPROST= PRCJECTION SET NUMBER FRCM 1 TG 3 WHERE 1 1S TdAZ 8EST | AUTOGESD
c {BASED CN RSC'S) JAUTHGHAD
C ISTART= MUMBER OF THE COLNTY THAT THE GUTPUT PAGE STARTS WITH, lAUTIERATY
C {CCLUMN NO. DF MATRICES BESPRC, 0OR CCPMAT WHEN USEC IN | AUT I&691
C SUBRCUTIMNE ISTAT.) (AUTIESS,
c IEND= NUM3ER OF CCLUMN IN BESPRO THAT OUTPUT PAGE ENDS WITH. | 41TOE7 3D
c {= L+l ON TFE LAST PAGE IN WIDTH, TO ALLOW FDR THe 215- {AUTI6TLO
c TCTAL CCLUMN. (AUTIGT2C
C [QUIT= KUMRER OF THE COLUMH OF MATRIX DOPMAT THE CUTPUT PASE'S [AIT6 T3]
C STATISTIC BLCCK ENDS WITh. §= L SN THE LAST PAGSE IN ~IDTH |AUTHLTAN
C AS THE DISTRICT CCLUAN HAS NG STATISTICS. AT IATSD
C NOPAGE= FLAG FIR ITITLE NCT T2 DC PAGING AS THE LAST PASE CF JUT-  1AU120T6U
c PUT WAS FILLED AND CAUSEC PAGING BY THE SYSTEM, |AGTOeT 0
(m = e e e e e — e —— AUTIETAD
LOPAGE=0 AUTISTOG
IBSEC=hM/5+.4 AUTI6AD
IPSEC=K/5+.4 LUTIAGLD
ITOTLN=1RBSEC#N+1+]FSEC+K AUTO6 224
TIF(ITCTULNG.LEL3RY GC TO 1 AUTI6RL
IF(ITCTLN.LC.48) GO 1O 2 AUTOARAT
IE(ITETLN.LE.E5) GC 7O 3 AUTI6A5D
IF{ITOTLN.LE.26) GC TO 4 AUT I636D

GO TC 5§ AUTOGBATL

(e e e e e e e e e e e e e e e S S s—e—— e AUTORRR]E

OO COONO0O0

I1PAGE = &9 LINFS TITLE BLOCK = 12 LIKES STATISTICS = 10 LIAES
48 LINES/PAGE+TITLE BLCCK 38 LINES/PAGEZ+TITLE BLOCK+STATISTICS

PPINT 1 PAGE WITH STATISTICS AT BOTTOM

PRINT 2KD PAGE WITH CALY TITLE BLCCK (WITHOUT YEELR
IN IT) ANO STATISTICS.

PRIKT 2 PAGES WITKH STATISTICS AT BJITTCM JF 240D PAGE
PRINT 3RD PAGE WITH ONLY TITLE BLOCK (WITHOUY YEAR
IN IT} AND STATISTICS.

TC MAX CF 121= PRINT 3 PAGES WITF STATISTICS AT BOTTOM OF 3RD PAGE

ITOTLNLLE. 38
ITOTLN.LE.48

ITOTLN.LE. BE
ITOTLN.LE.S®

1 IPAGE=!
NOYEAR=D
GO TG %3

2 IPAGE:=¢
NOYEAR=]
GO 70 50

3 IPAGE=2
NOYEAR=0
GO TG 590

4 1PAGE=3
NOYEAR=1"
GO TC 50

5 IPAGE=3
NOYEAR=)

50 IF(L.LE.L2} GO TC 51

F2UTD63G0
| AUTODG6SGO
LAUT 06910
[AUT6Y2Y)
AUTDGS2S
| AUT D694
[AUTOOS5¢
AUTO6962
1AUTD69TC
JAUTO6S 8D

---------------------------------------------------------------------- AUT0696

AUTOTO00
AUTQ7Q12
AUTJ7020
AUYTCTO30
AUTATI4T
AUTOT050
AUTGTSAC
AUTOT7370
AUTOTORG
AUTCTCORC
AUTa7LOC
AUTOT711V
AUTOT7120
AUTOT7120
AUTO7140



131

IHIDTH=2 . AUTOT150

GO TO 32 ' AUTOTL60

51 IWIDTH=1 AUTOT170
e AUTOT 180
C DO THE FCLLCWING CANCE FCR EACH PRCJECTICN SET | AUTOTI190
C AND CNCE FCR EACH PAGE IN WIDTH. i AUTOT 200
(o AR S G AR R R B P R e e AR R A S e AUTOT210
32 DC 30 IPRNST=1,3 AUTIT225

D 30 I=1,IWIDTH AUTOT?230
NFLINE=1 AUTOT 240
KFLINE=1 AUTQT 254
IPRTCT=0 AUTOT28&0
IF(IWICTH.EQ.2) GO TC 10 AUTDT2T4
I1START=1} AUTIT28)
ICUIT=L AUTOT72%u
TERD=L+1 AUTST2]

GO TC 11 AUTOT310

10 IF(1.EG.2) GC TO 12 AUTOT32y
ISTART=1 AJT07229
IERD=13 AUTT240
1QUIT=13 AUTLT36D

GC TO 11 AUTIT69

12 I5TART=14 AUTOTSTO
IEND=L+1 AUTIT 39
10UIT=L AUTOT 360

11 ISKIP=C AUTQT40D
IF(IPACE.EQ.3) GO TO & AUTO7419
IF(1PAGE.EQ.2) GC TO 7 AUTO07420
(--—meememmm e em———— AUTOT 52D
c IPAGE=1,NCYEAR=0] AUTOT440
Comemmmm e m e ——————— AUTDT45C
CALL JITITLE AUTOT4LAD

CALL ICATA AUTUTS4 T

CeLL I1STAT AUTCT48%

G0 TO 30 AUTOAT490

7 IF{NCYEAR.EQ.D) GC TC 8 AUTO750C

i i i AUTOT510
C IPAGE=2,KCYEAR=1] AUTOT520
(mmmmmm—m———ec e AUTOT530
CALL ITITLE AUTO7540

CALL ICAT2 AUTO7550

Cmmm e o AUTD 7552
C DO NOT PRIANT STATISTIC BLOCK IF DISTRICT IS THE CNLY CULUMN ON THE 1 AUTO7554
C PAGE AND CANLY THE DISTRICT!S STAT oLOCK wCULD BE PRINTED, AUTO7555
Cm = e mm — e e e e i e e m e e o ATOTS55¢C
IFITENC.EC.14) GO TN 30 AUTDTS5T
IPRTDT=1 AUTOT360

CaLL ITITLE AUTOT5T0

CALL ISTAT AUTU7580

GO TO 320 AUTOTS5G0

E i s AUTOT&00
C I1PAGE=24NCYEAR=U] AUTO7610
O S R AUTOT620
8 CALL ITITLE AUTOTA30
CALL 1CATA AUTOT640

CALL ITITLE AUTO7650

CALL ILATa AUTUT660

CALL ISTAT AUT376TY

GU 70 30 AUTO7680

i i e B S

AUTOT690
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C IPAGE=3,NOYEAR=1]| AUTOTTCO
5 % S e et : AUTOTT14
6 IF{NOYEAR.EQ.Q0)} GO TC 9 AUTOT7724
CALL ITITLE ’ AUTOT7720

CALL ICATA AUTOT7740

CALL ITITLE AUTOTTS0

CALL [ICATA AUTOT 60
IF(IEND.EQ.14) GC TG 30 AUTOTT762
IPRTCT=1 AUTOT7770

CALL ITITLE AUTCT77E0

CALL 1STAT AUTDT 760

GC TC 30 AUTO7800

U e e = AUTNTALD
C IPAGE=2,NCYEAR=D] AUTOT320
Comsmsitonmsiihmanisa AUTOT 39
G CALL ITITLE AUTITH4D
CALL ICATA AUTOT459

-CALL ITITLE ALTOTEEG

CALL ICATA AUTOTE T

CALL ITITLE AUTOT 369

CALL TCATA AUTGToCD

CALL ISTAT AUTOTSGA)

30 CCANTINLE AUTOT910
RETURN AUTCTG2C

END AUTAOTO20
SUBRCUTINE ITITLE AUTCT=4y
e i et AITITIRD
c THIS SUPRFCUTINE PRINTS THE TITLE 3LCCK CN EACH PAGE OF | AUTI74950
c-----——--—————— e s e — - AUTITSTU
COMMON/C/IDISTR, IPRTCTLLINEL(33) JLINEZ(33),LINE3({53),LINE4{a5),LINAUTATSSED
1ES5(31),LIhE6(31),IQUIT AUTQT993
COMMCA/G/ISTART IEND JNFLINEKFLINE IPRTCST, ISKIP AUTIBILD
COMMCN/ SPAGE /NUFAGE ATOE91D
COMMCA/SSLM/ISUMEY AUTCED20)
INTEGER=4 CNE/VY1ST'/TwC/*24]3'/,THREE/'3RD'/ AUTD 5. 33
IFINOFLCE.EQ.1) GO TC 25 AUTORI40
WRITE(E,1) LINEL AUTO 8350

1 FORMAT('1',33A4) AUTURIGY

GC TG 20 AUTOB072D

25 WRITE(E,2€) LINEL AUTIB283

26 FORMAT(1X,33A4} AUTOBI90
NOPAGE=0 AUTO81dC

20 WRITE(€,2) LINEZ = AUTO8B1 10

2 FGRMAT('0"+33A4) AUT0OBL20
O A AN —— AUTOB130
C SELECT PRCJECTICN SET MUMBER. | AUTOBL 40
[ AUTO8150
IF(ISLMRY.ER.1) GG TC 81 AUTOR163

GO TO (44+45,6), IPROST AUTOB1T70

4 ISETANM=CANE AUTOB180

GO TO 7 AUTO81G)

S ISETAM=THWC AUTO0B200

GO 1O 7 AUT0EZ210

6 ISETNM=TFREE AUTO8Z220

T WRITE(643) ISETNM,IDISTR AUT08230

3 FORMAT('0',A3,"' PRCJECTICN SET*4102X,'DISTRICT *,A3) AUTOB240

GO T0 80 . AUTOB250

81 ISUMRY=0 AUTOB2¢&C
WRITE(6.82) AUTOB270

82 FGRMAT(LX) AUTO0B8280
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80 WRITE(E,E) G
8 FORMAT{1X,122{"=*)) . ﬂg¥gggdg
WRITE(6,S) LINE3 ) AUTOR310
9 FORMATU(1X,33A4) - AUTOB%20
WRITE(6,10) AUTUE330

10 FORMAT('C',63X, 'CCLNTY ) AUTDB349
WRITE(6,8) AUTOB350

(e e AUTO8360
€ IF ISTART > 14 = SECCNC PAGE wWIDTH GF CUTPUT 5C USE | AUT08370
C CCURTY MAMES IN SECOND FALF OF LINE4. I AUTOB3R0
0 AUTOR2G]
IFCISTART.GE.14) GG TN 15 AUTOB40G0

Cmmmm e e e e AUTUEB4 LU
€ WHEN IPRTDY = 1 DG NCT PRIAT YEAR IK TITLE PLOCK. i AUTORE 2D
[ e T et et e AUTOR4 3D
IFLIPRTCT.EQ.1) GC TC L1 AUTOB44Y
WRITE(E,12) (LINE4(L}s1=1,32) LUTUB450

12 FORMATU4X, 'YEAR' 5X,3044) AUTUR46Y

60 TC 13 AUTGES 1

11 WRITEU&,1%) (LINE4(I),I=1,39} AT OB4AD

14 FCRMAT(L3X,3044) AUTUB4SY

GC TC 13 AUT28502

15 IF(IPRIDT.EC.1) GO TC 16 AUTOB510
WRITE(6,12) (LINE4(D),1=31,691) AUTOES 20

G0 TO 13 AUTOB53D

16 WEITE(S,14) (LINE4(I),1=31,6)) AUTOE540

13 WEITE(E,E} AUTIESS
RETURN AUTOESED

END AUTCB570
SUBRCUTINE ISTAT AUTU85R.

5 s S o s m s A S gm0 Al S S R AUTCB56 )
€ THIS SUBRCULTINE PRINTS THE STATISTICS BLOCK AT THE END OF EACH AUTOB63IY
€ SET OF PRCJECTICNS. 1AUTO6510
i et 5 s e s AUTORA20)
COMMCN/SPPOST/IGAP PRCNAN,DCFMAT(5,25,3), BESPRE(E]42643) AUTIBAS 3G
COMMON/CZIDISTR IPRTCT oLINELI{33) sLINEZL33),LINE3{33),LINE4[65) (LINAUTOSE4)
1E5(31},LINEG(31),1QUIT AUTOBGS0
CCMYCN/G/ISTART ¢ IEND (NFLINE 4 KFLINE, IPFOST, ISKIP AUTORGGE
COMMCN/$SLM/ 1SUMRY AUTORS 60
REAL>8 LINEAR/' LINEARY/,LOG/® LCG'/, OUTLIN(25) AUTOB6S0

REAL®*8 CLTPUT(16)/°J.1 EXP*y70.2 EXP*,10.3 EXP',"0,4 EXP",'0.5 LXPAUTNBT0D
1's'0e6 EXPY'0.7 EXP'y'0.8 EXP*y"'0.9 EXP'4'1.0 EXP¥,*1.1 EXP',"1,2AUTOBT1O

2 EXPE 1.3 EXP 'y 1.4 EXPF,%1.5 EXPY,'1.6 EXPY/ AUTORBT72Q
WRITE(E, 1) AJTOBT2D

1 FCRMAT(LIX,132("'-")) AUTO8740
IF(EEND.AE.14) GC TO 2@ AUTO8750
IF(ISTART.NE.14) GO TO 20 AUTOBT60

DD 26 J=1,5 AUTIBTTC

26 WRITE(6,25) AUTOETBO
25 FCRMAT(1X) AUTOBT7S0
GC TC 27 AUTOSARGO

20 WRITELE,2) [DDOPMAT(1+J.1PROST}yJ=1START,ICQUIT} AUTOBSI1O
2 FORMAT (4Xy"RSQ? 46X+13[1X4F3.4)) AUTO8B20
RRITE(E,3) (DOPMAT(2,J,IPR0ST)»J=ISTART,ICUIT) AUTO08830

3 FORMAT{4X,'ALPHA"+4X,13(1X,FRa21}) AUTOBB4Q
WRITE(E,4) (DIPMAT(3 ¢J,IFRTST)+J=1START,IQUIT) AUTOBA50

4 FORMAT(4X,'BETA',5Xy13(1X,Fd.2)) AUTO08860
WRITE(E,5) (DOPMAT (44J,1FRIST)+J=ISTART,IQUIT) AUTOBETO

5 FORMAT{4X,*YBAR" 35X, 13(1X,F8.2)) AUTO8880

Cmm = e e e e e e e e e e - -~ AUT( 8890
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c AaUTO8530
C DONE BY USING THE VALUE OF PRCNAM AS A PJIINTER TO AN ARRAY CGN- [ AUuTOA910
€ TAINING THEE CHARACTER NAME EQUIVALENTS OF TRE NUMBEPRS. |AUTUBS 20
e e e e et AUTOB8930
£C 12 J=ISTART,IQUIT _ AUTD8940
IF(DGFMATI5,J,IPROST}.EQ.99.0) GC TC 10 AUTO 8959
IF(COP¥AT(5,J, IPPOST).5Q.98.3) GC TC 11} AUTOB96C
KEY=DCFMATI[S,J,4LlPRCST) AUTOBST70
OUTLIN(J)}=0UTPUT(KEY) AUTO8S8¢

GC TO 12 AUTOR990

10 OUTLIA{J)=LINEAR AUTO9000

GO TO 12 AUTO9010

11 CUTLIM(J)=LCG AUT09920

12 CCNTIMLE AUTO993
WRITE(646) (CUTLIN(J)yJ=ISTART,13UIT). AUT09040

6 FORFAT(4X,'PRO TYPE',2X,13({1X,A81)) AUTOSUS5C

27 WRITE(&,1) AUTO )62
IFLISUMRY.EQ.1) GO TO 43 AUTO9UTO
WRITELE,7) AUTOSSAC

7 FORMAT(4X,"SCURCE:") AUTO09D9C
WRITE(6,8) {LINES(I},I=1,31) AUTOS DU

8 FGRMAT(B8X,32A%) AUTI9119
WRITE(6,E) (LINE6(I),I=1,31) AUTO9129
RETURN AUTOS 13U

43 JSUMRY=0 AUTOS140
RETURN AUTD9LS50

END AUTOS16G
SUBRCUTINE IDATA AUTD91TC
REAL%*8 YBASE+TCP.BCT 4RSC,EXPCN AUTOS18G
REAL*E XSPRCJ{6D) $ XSAASE ySUMX,SUNMY , SUMSQY ,SUMSQX ,XB AR AUTG9192
REAL=E8 YBAR,ALPHA,BETA,SLMXY,XBASE AUTO920U
CCMMCh/ $PRCJ/XBASET40) ¢ XSBASE{40 ), ALPHA, BETA, YBAR, YBASE(40,26) +ZXPAUTOS210
*CN,RSQ,YSPRCU(63) s ICCLZHTIREGTP 4K 4N AUTOS220
CCMMCA/$FROST/IGAP PRCNAN yDAFNAT (5,25, 3) 4 BESPROI 60426, 3) AUT09230
CCMMCN/REGR/ XYEAR{&0Q) 4 XSYEAR ({601 ,4L AUT0924D
COMMCN/C/IDISTR,IPRTDT,LINEL(33),LINEZ(33)4LINE3(33)4LINE4{65)+LINAUTO09259
1ES(31),LINEGI3L),IQUIT AUTOG26C
COMMON/G/1START y IEND 4NFLINE,KFLINE, IPROST , ISKIP AUTOG270
COVMCN/SPAGE/NOPAGE AUTQ9280
INTEGER XYEAR,XSYEAR AUTOS2S0

R e TS R —————————— AUTO09300
€ WRITE BASE CATA WITH DISTRICT TOTALSH AUTO09310
e AUTD9320
ICOUNT=0 AUTO09330
IFLAG=C AUTOS340
IF(ISKIP.EQ.1)} GC TO 25 AUTD935)

CC 21 I=NFLINE,N AUT09360
ICCUNT=ICCUNT+1 AUTOS370
IF(ICCUNT.GT.48) GC 70 26 AUTO9380
WRITE(6,20) XYEARUII},{YBASE(I,J)sJ=ISTART,IEND) AUT09390

20 FLAMAT({4X414,5X%,13(1XsFB8.0)) AUT09400
IFLAG=IFLAG#*1 AUT09410
IF(IFLAG.LT.S) GC TO 21 AUTO0S420
IFLAG=( AUT09430
ICCUNT=ICCUNT+1 AUT09440
IF(ICCUNT.GT.48) GC TO 26 AUTI9450
HRITE(&,23) AUT09460

23 FGRMATI(1X) AUT09470

21 CCNTINLE AUTO9480

Cmm e e e e e e e e e —— AUT09490
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IF IFLAG=0 IT MEANS A SP2CE WAS JUST PUT IN SO ONLY PUT ONE MORE fAUTOSS00
SPACE BETWEEN THE RASE AND PROJECTED DATA /GTHERWISE PUT TWn SPACES|AUTOSS510
---------------------------------------------------------------- —=--—-AUTUS520
IF{IFLAG.EQ.D) GC TO 24 AUTIS530
ICCUNT=ICCUNT+1 AUTO9540
IF{ICCUNT.GT.48) GC TO 27 AUTO9550
WRITE(E,22) MITOG5460
ICOUNT=ICCUNT+1 AUTASS 70
IFLICCUNT.GT.48) GC TC 27 AUTOSSAC
24 WRITE(&,22) AUTD9590
------------------------------------------- AUTOS 530
WRITE PRCJECTED DATA WITH CISTRICT TUTALst AUTI9610
--------------------------------------- AUT0SA20
29 IFLAG=C AUTOS630
DO 25 I=KFLINE,X AUTD9640
ICCUNT=ICCUNT+1] AUTOS550
IF(ICCLNT.GT.48) GC T1C 28 AUTIGH60
WRITE(6,20) XSYEAR(I )y (BESPRO(I 4y IPROST) J=ISTART, [END) AUTO96T0Q
IFLAG=IFLAG+L AUTO0S58C
IF{IFLAG.LT.S5) GC TQ 25 AUTO%690
IFLAG=C AUTOST790
ICCUNT=ICCUNT+1 AUTOST L
IF{ICCLNT.GT.4B) GC TO 28 AUTOG720
WRITE(E,23) AUT0S730
25 CCNTINLE AUTDOT40
- RETURM AUTOST750
26 MLINE=] AUTOST6U
NGPAGE=1 AUTOST770
RETURN AUTUS780
27 1SKIP=1 AUTI979C
NOPACE=1 - AUT 0S890
RETURN AUTOS310
28 ISKIP=1 AUTOSA22
NOPAGCE=] AUTOS830
KFLINE=I AUTOGB4C
RETURN AUT09850
END AUTO9360
SUBRCUTIANE PROSTC AUT3S870
i AUT09830
THIS SUBRCULTINE KEEPS ThHE BEST THREE PROJECTIONS AND THEIR AUTOSSS0
ASSOCIATED DOPE VECTCRS (CCNTAINING RSGs ALPRA, BETA, YRAR, | AUTC 9909
AND PRCAEM,} THEY ARE STCRED IN MATRIX DCPMAT (FGR THES DIPE VEC- |AUTO9910
TORSY AND IN MATRIX BESPRC FOR THE BEST THREE PROJECTIONS. THE | AUT0SS920
PRCJECTICNS ARE FILED IN THE MATRIX IN ORDER GF THEIR RSQ, WITE | AUTD9930
THE PROJECTICN WITH THE FIGHEST RSQ GOING INTO THE FIRST PLANS 1AUT09940
DOF THE MATRIX AND SC Ch. NEW PRCJECTICMS ARE COMPARED TO THAOSE [AUTI9950)
ON FILE IN THIS SUBRCUTINE AND IF THEIR RSQ EXCEEDS THAT OF THE [ AUTQ9960 -
LOWEST RSG-PRCJECTICA CN FILE, TFE NEw PROJECTION IS STORED IN t AUTOSSTO
THE PLANE PREFITTING ITS RSQ RANK AND CME OF THE OTHER PRCJEC- [ AUT09S80
TICNS IS DRCPPED AND THE CTHER PRCJECTIONS AND THEIR ASSOCIATED { AUTO95S0
BCPE VECTGRS ARE MCVED OVER TG MAKE RCCM FOR THE NEW PROJECTISN | AUT2Ga00
AND ITS DCPE VECTOR, AS CICTATED BY ITS RSQ RANK, SHOULY GO. ] AuT10010
=4 THUS THFE PRINTING CF BESPRC WOULC GIVE THE BEST THREE PROJEC- 1AUT10020
TICNS FOR EACH COUNTY (CCLUMN OF BESPRC). JAUTLID030
tAUTLOU40
PRONAM = NAME OF THE TYPE CF PRCJECTICN JUST MADE BY REGRES. ] AUT10950
PRCNAM IS REPRESENTED BY A NUMBER, THE KEY TO WHICH IS: | AUTLOD60
1AUT10070
KEY - PROMAM === m e e K EY = e = J AUTLO080
: 1 AUT1 0090
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[ 99 = LINEAR auT19109
c G8 = LOGARITHMIC 2 jAuUT10110
c OTHERAWISE: 10 * EXPONENT {EX: 1.4->PPNONAM=14 lAUT10120
[ e et e AUT10130
REAL*8 YEASE,TCP,BGT,RSQ,EXPON AUT10140
REAL*8 XSPRCJ{60) ¢ XSEASE SUMX,SUNY ,SUMSIX,XRAR AUTLIO15)
REAL*8 YRAR,ALPHA,RETA,SUMXY,XRASE ' AUTLOL60
COMMCN/ $PRGJ/XBASE(4C) » XSBASE(40 ), ALPHA, BETA,YBAR, YBASE (4,26) ,EXPAUTLIOLTC
*CNyRSC,YSPROJIED) s ICCL2, IREGTP 4Ky N AUTLO189
CCMMCN/3PROST/IGAP PFONAN,DOF¥ATI5,25,3) ,RESPRC(60,26,3) AUT10190

e e e e e e e e e e e - AUT1O230
c IGAP IS THE MINIMUM RECUIRED RSG CIFFERENCE BETWEEN RS2'S.| AUT1D0210
c THE VALUE IS CETERMINED IN TFE MAIN BY READING,. | AUT10220
L= e e e mmm e e e — e AUT10239
IF(RSC.LELICOPMAT(1,ICCL2,3)+(IGAP/1COY)) 55 TO 999 AUT10240
IF{RSC.LE.{DCPMAT{L,ICCL2,2)+(ICAP/LUV))} G TO 1 AUTL1UO25C
IF(RSCoLEL(DOPMAT( L, ICCL2,1) +(IGAF/1352))) GJ TD 2 AUTL10260

G mmm e e AUT1027U
(o PUT NEW PRCJECTICKN IMN 1ST PRCJECTICN SET.| AUTL1O2RC
Cmom e e e e e e - AUTLO02GC
DC 3 I=1,5 AUTIOELC
DOPMAT(I,1C0OL2,3)=COFMAT(I,1C2L2,2) AUTLUZLD

3 DOPMAT(14ICCL2,2)=COPMATII,ICCLZ,1) AUTIO0120
DOPMAT(1,1C0L2,41)=RSC AUT10330
DOPMAT(2,1CCL2,1)=ALFHA AUTL0340
DOPNATI(3,1CCL2,1)=EETA AUTL1035¢C
DOPMAT(4,1CCL2,1)=YRAF AUT1926¢
DOPMAT (5, ICCL2, L )=PRLNAM AUT1037C

DC 4 I=1,K AUT10380
BESPRC{1,ICOL2¢2)=RESPRC(I,ICCL2,2) AUT10550C

. BESPRC(I,ICUL2,2)=2ESPRC(I,ICOL2,1) AUTL Q%00

4 BRESPRC(ILICOL24+1}=YSERCJI(I) AUTL1G41C

GO TD 999 AUT10420
AUT10430
c PUT MNEW PRCJECTICGN IN 2ND PRNJECTICN SET.| AUTLC44D
T LUTL 0450
2 DO 5 1=1,%5 AUT10460

5 DOPHMAT({I,ICOL2,3)=DOFMAT(I,ICCLZ,2) AUT10478
DGPMAT(L,1COL2,21=RSQ AUT1048Y
DOPMAT{2,1COL2,42)=ALFHA AUT10450
DOPMAT(3,ICOL2,2}=BETA AUTL0500
DCPMATI4,ICCL2,42)=YEER AUT1O0510
DOPMAT(5,1CCL24+2)=PRLNAM AUT10522

CC 6 1=1,K AUTL G530
BESPRC(1,1C0OL2,+3)=BESPRC(I,ICCL2+2)} AUT1U540

6 BESPRC{I,ICOL2,2)=YSFRCJI(]) AUT1055¢C

GO TO 99¢ AUT10560

e e e e e e e i i e o e e AUT1057¢C
C PUT NEW PRCJECTION IN 2RD PROJECTICN SET.| AUT10580
o ISP S S PO S S AUT10590
1 DOPMAT(L.ICOL2,2)=RS58 AUT1IC60QD
DOPMATIZ, ICCL2,3)=ALPHA AUT10610
DOPMAT(3,ICOL2 +3)=BETA AUT10620
DOPMAT(4,ICOL2,3)=YBAR AUT10630
DCPMAT (5, ICCL2,43)=PRCNAM AUTLO0640

DO 7 1=1.K AUT10650

T BESPRC(I,ICOL2,3)}=YSFRCJ(I) AUT10660

999 RETURN ' AUT10670
END AUT10682

L - e m e rmem e r e —me— e — e e e m— e —— == —— == AUT] 06 90
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THIS SUBROUTINE CCNTALAS THE LCGIC FOR PICKING THE BEST EXPONENT 1ALfAUT1073C

PROJECTICN. THIS IS DCNE BY PICKING THE REXT PRCJECTION TO TRY fauTLOZ1O
BASEC CK TkE R5Q CF THE BEST PRCJECTICH MADE T DATE. THIS SuUB- lauTi072¢0
ROUTINE ASSUMZS THAT IF THE LINEAR RSQ [LINRSQ) WAS HNOT ABOVE 0.7 {AUTLOT73D

THAT THAT ThE TREND WOLLC CJY4E NEARZR TO AN EXPCNCNTIAL PRCJUECTION [AUTLIOT4O
THAT WAS FLRTHER AWAY FRCM 1.0 AND THUS ThE SUBROUTINE LOILS FIRST |AUTLITSY
AT EXPUNENTTAL PRCJECTICNS WHERE THE EXPCAENT IS5 FURTKER AWAY FPOM |AUTL0760

1.0, CTHERWISE (WHEN TFE RS5Q OF THE LIMEAR PRCJECTION 1S A30OVE 1AUT10770
«70) THE EXPCNENTIAL PRCJECTICNS WITH AN EXPOMEMT NEAR 1.3 ARE bAUT10780
TRIEC FIRST IN AN EFFORT TO SAVE THE NUMBER CF PRCJECTIONS NEC- lAauTLOT9C
CESSARY, lAauTl083C
e e - ————=—=]AUT10312
SYFBRGL DEFINITICN lAauT10320

AUTIO0330

LINRSQ = R SCUARE GF THE L INEAR REGRESSICN. 1AUTLOR4D
fAauTICESS

LOGRSQ = R SQUARE OF THE LCGARITHMIC REGRESSICN. [AUTLO850
fAUTICRTD

REGRES = SULBROUTINE wAICHE FERFCRMS THE FCLLCWIKG: IF g GLED
L INEAR WHEN IREGTP = l.0 |AUT1 0890
LCEARITHMIC = 2.0 {AUT1OSLS
EXPCNENTIAL = 3.9, tAuT1O091a

TYPES OF REGRESSICN. TIREGTP IS THE KEY TGO THE TYPE ! jauTi0920
REGRESSICN REGRES IS TC PERFCRM, lauTiCG2D

AUTL 0949

EXFCN = VALUE PASSEC IN CCMMCN T3 SUERDUTINE REGRES TO DETER- 1AUT10950
MINE THE EXPCAEMT USEC IN EXFCNEATTIAL REGRESSION 1AUT 10966

_ 1AUTLO9TO
ERSQ7 = RSC FCR AN EXFCANENTIAL PRCJECTION USING THE EXPONEMT JAuT10S29
ETC. o7+ ERSO12 MEANS THE EXPCNENT l.2. 1 AUTL 0950
----------------------------------------------------------------------- AUTL1900
SUBROLTINE EXPFLW AUT11319
REAL*8 XSFRLJU16D) ¢ XSHASE,SUMX, SUMY, SUMSQY , SUMSQX,XBAR AUT11020
REAL*8 YEAR,ALFHALEETA,SUMXY,XEASE AUT11030
REAL* 8 YRASE,TCP,BCT RS5C,EXPCA AUTLL1040

505

503

510

CCMMCA/SPRCI/XPASE(4C) yXSRASE(40),ALPHAL,RETA,YBAR,YBASE{40,2¢} ,EXPAUTL1050

LM RSCeYSPRECI(60) 2 ICCL2y IREGTP 4K ,N AUT11060
COMMCA/$EXP/LINRSQ AUTL107Q
REAL*4 LINRSQ AUTL11080
IF{LIMRSC.LT.0.70) GC TC 500 AUT119%9
EXPON=.9GG00C000GO AUTI1100
CALL REGFRES AUT11110
ERSQS=RSC AUT11123
IF(ERSCI.LT,.LINRSQ) GO TG 501 AUT11130
EXPCN=,7GCC0O000Q00 AUTL1I140
CALL RECGRES AUT11150
ERSQ7=ESC AUTL1160
IF{IERSC7.LT.ERSQ%) GC TC 502 AUTL11TO
EXPON=,5CC300000 AUT11180
CALL FEGKES AUT11150
ERS5Q5=R5G AUTL1203
IF(ERSC5.LT.ERSQTY GO TO 503 AUT1121Q
EXPCN=.4CC0C0000 AUTLI1220
CALL RECRES AUT11230
GO TC &88 AUT11240
EXPCN=.6CCCOC0O0V0 AUTL11250
CALL REGRES AUT1 1260
GC TC gas AUT1127G
EXPCN=1.10C000000 AUT11284
CALL REGRES AUT1129¢C



502

501

530

531

500

517

516

522

888

ERSQ11=RSC

JF(ERSCL1.LT.ERSC9) GD TO 883
GO TG 530

EXPCA=,8CCC00200

CALL REGRES

ERS5QB=FS(C

IFLERSGS.LT.ERS5QG) GC TC 510
EXFCAN=1.1G0000000

CALL REGEFES

ERSQ11=RSC
IFIERSCI1.LT.LINRSC) GC TO 888
EXPCN=1.2(300080C

CALL REGRES

EPSQ12=RS(C
IF(ERECL2.LT.ZRSC11) GC TC 8388
EXPON=1.32GCC000CC

CALL FEGFRES

ERSQ13=RSQ
IFIERSCLI2.LT.EPSCL2) GC TO 883
EXPCAN=1.400C00000

CALL REGKES

GC TC tese

EXPCh=,7CCO00V00

CALL REGRES

ERSQT7=RSC

IF{ERSCT.LT.LINRSE) GC TC 516
EXPCN=.6CCCQ0000Q

-CALL REGRES

ERSQ6=R5(C

IF(ERECOLLLTLERSQTY GC TD 517
EXPCN=,5CCCC000D

CALL RECPES

ERSQ5=RSC

IFI(ERSC5.LT.ERS5Q6) GC TC 888
GO 70 505

EXPCA=.8CCC00000

CALL REGRES

ERSCB=FSC .
IFIERSQ8.LT.ERSQT) GC TC 848
EXPON=.<CCCCI00D

CALL RECRES

GO TC EEE

EXPON=,B8CCC00000

CALL REGRES

ERSQ8=RSC
IFIERSCB.LTLLIKNRSQ) GO TO 522
EXPCN=.6CC200000

CALL REGRES

GO TO 888

EXPCN=1.2CC000C00

CALL REGRES

ERSQ12=RSC
IF{ERSQ12.LT.LINRSC) GC 7O 888
EXPON=1.3C0C00COC

CALL REGFES

ERSQ12=RSC
IF(ERSC13,.CE.ERSQL2)} GO TO 531
EXPCN=1.1CCC00000

CALL RECRES

RETURNM
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AUT11zCO

AUTL1210
AUT11320
AUT1133¢C
AUT11340
AUTI1350
AUT11360
AUTI137¢C
AUT113830
AUTL1290
AUT1140C
AUTL 1412
AUTL 1420
AUT1143D
AUTL 1449
AT 1450
AUTL Y46
AUTY I TE
AUTL143C
AUTL 1460
AUT] 1540
AUTLILISTL
AUT1152C
AUT11530
AUT11540
AUT11559
AUTL 15560
AUTLILIS7C
AUTI1SRS
AUTL159C
AUTY1hHdJu
AUTLILIGLO
AUTL1620
AUT11630
AUTL1640
AUT11650
AUTL1660
AUTL1GTO
AUT11680
AUT11690
AUT1 1700
AUTL1IT71G
AUT11729
AUT117-C
AUTLL746
AUT11T75Nn
AUT117¢0
AUT11770
AUTLI1T7CQ
AUTL179¢
AUTL1800
AUT1LB1LO
AUT1182D
AUTL1R30
AUTL184C
AUTL1185Q0
AUT1 1860
AUT11870
AUT11880
AUT1189%0
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END AUTL1900
SUBRCUTINE SUMDIS AUTLI910
REAL*P YBASE,TCP,.BCT RSC,EXPEN AUTL1929
REAL%B XSPRCJ{6O)y XSEASSE ,SUMX,SUNY, SUMSQY  SUMSQX, XBAR AUTLIG2D
REAL®8 YPAH,ALPHA,BETA,SUMXY,XBASE AUTLI1S40
COMMCNMN/EPPL I/ XBASEEACT) o XSBASEL4D ) ALPHABETAYBAR,YRASCE(4D,26) ,EXPAUTI IS5
(CKNsRSC,YSPRCJ[AH0), ICCL2 3y IKEGTP K¢ N AUTL1R60
CCMMON/RECI/XYEAR(40) ¢ XSYEARIS0) L AUTL1GTC
CLHMMCN/ $PROST/ IGAP yPRCAAN ,DUF¥AT (5,425, 3) yBESPRU(60426,3) AUT114980

Cmm e e e e e AUTLI199Q
c TEST FCF NEGATIVES AND CCANVERT TC Z2ERC AS NEGATIVE PRODUCTIIN IS lAuT12300
C NOT FEASIBLE. fAUTLI 201D
[ et et i e AUT12920
DD 6 J=1,3 AUT1I 2032

DD 6 ICCLZ=1,L AUTLIZ2040

1=K AUTL2)50

E0 5 ICK=1,K AUT12C0

L e et L AUTL2270
c CHANGE THE FCLLOWING STEF IF CYCLICAL REGRESSICN IS ACDED, AS THIS JAuUTLZ:el
c SECTION SEAFCHES FRCM THE S8ITTOM UP FCR A PCSITIVE hd¥3m2 A'S wHbs L 2uT12058
c OWE IS FCUNC STGPS REPLACING NECATIVES WITH Z:R0.  IN CVYOLICAL ~8- [JAUT1Z2129
C GRESSICH KEGATIVES CCULD 3FE FOUND THRCUGHZUT ThE PROJECTICTNS . |AUTLI?2119
L e Tt et atrter e e e o AUTL21:)
1FIBESPRC(I,ICCLZ2yu}.GE.Q) GC TC 6 AUTL12172;
BESPRCL1,IC2L2,J)=C.0 AUTLI2140

I=1-1 AUTL2159

5 CCNTIMLE AUT12160

6 CCNTIMKLE AUTL2173

C-mmm e e e AUT121 2"
o SET DISTRICT COLUMANS TC ZERI. | AUT12150
[ it el AUTL2209
ICOL2=L+1 AUTL271%

Co 1 J=1,3 AUTL2222

OC 1 I=1,kK AUTL2230

1 BESPRC(I,ICOL2,J}=C.0 AUTL2242

CC 3 I=1,HM AUTLZ250

3 YBASE(I,ICTL2)=0.0 AUTLZ22489

[ i AUTL1227)
C SUM ROWS CF BASE ANC PROJECTED CATA. | AUTL2280
Cc MATRICES TC GET DISTRICT TCTALS. H AUT12292
L e et et AUT12330
DC 2 J=1,3 AUTI2210

DC 2 I=1,.K . AUTIZ222C

DO 2 ICCL=1,L AUTLZ2320

2 BESPRC(I 1ZCL24J)=BESPRC(I,ICCL2,J)+BESPRCI{I4ICOL+J]) AUTL12540

DO & I=1,4N AUT12350

bC 4 IcCcL=1,L AUTL2360

4 YBASE(I,ICOL2)=YBASE(I ICOL2)+YRASE(I,ICCL) AUT12370
RETURN AUT12330

END AUT12390
SUBRCUTINE SUMMRY(L) AUT12439

e e e e e AUT12402
C THIS SUBRCUTINE PRINTS SUMMARY STATISTICS FOR EACH DISTRICT. [AUT 12404
T ket T P AUTLZ24726
CCMMCA/C/IDISTR,IPRTCT,LINELL33),LINE2(33),LINE3(33),LINE4(65),LINAUTLZ2410
1ES(3L)4LINEB(31),IGUIT AUT12423
COMMON/G/ ISTARTy 1END ¢NFLINEKFLINE, IPROST, [SKIP AUTLZ24%30
CCMMCN/$PAGE/NCPAGE AUT1 2440
CCMMCN/$SLF/ISUMRY AUTL2450
INTEGER*4 CNE/'1IST'/ sThG/'2ND"/ s THREE/*3RDY/ AUT12460
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IF{L.LE. 12} GO TC &1

IWIDTt=2

GO 7O z2

IKIDTE=1

32 CO 30 1=1,IWIDTH

WRITE(E,14)
14 FORMAT('1',48X,*SUMMARY STATISTICS FOR DISTRICT

IDISTR

140

AUTL24T7)
AUT12480
AUT1 2450
AUT12500
AUTLIZH10
AUTL12523

PyA3/Y T ,48X,35(0_AUTL253)

*t}) AUT12540
WRITE(£415) AUT1255C

15 FCRMAT('-1) AUTL2560
NGFAGE=1 AUTL25T7C
ISUMRY=1 AUT12580
1PRTDT=1 AUT12590
IF{IWICTH.EQL2) GC TC 10 AUTLZASE

(o e e e e e e e e e e e e e e —m - AT12402
C SET PARAFMETERS FCR WRITING 1ST PACE OF QUTPUT. jauT1I24C%
L= S o e 55 e M il S s . SO S G R e AUT12555
ISTART=1 ALTL 2610
1QLIT=L AUTL2H2)
JIEND=L+1 AUT12430

GO TC 11 AUTLZA4D

10 IF{1.EC.2) GO TC 12 AUT12658

o o e e o et A S A S R AUT12552
€  SET PARAMETERS FCR WRITIAE 2NC PAGE OF OUTPLT. lauT12%54
s T e e O i i 5 AUT1Z655
ISTART=1 AUT1Z56C
IEND=13 AUTI26TC
IQUIT=13 AUT12689

GG TC 11 AUT1Z5<S

12 ISTART=14 AUT12700
1END=L+1 AUTL2710
IOLIT=L AUTLI272G

11 CALL ITITLE ALT12720

Cm == e e e e e e e e e e e e e AUTL12722
€ WRITE CAE PAGE WIDTH CF EACH PRCJECTICN SET'S STATISTICS, lAUT12734
C  PAGE. lAUT12736
L ey e et el L B S D Dt AUT1273¢
DC 30 IPFCST=1,3 ) AUTL2T40
IF{IPRCST.EQ.1) ISET=CME AUT121750
IF(IPRCST.EQ.2) ISET=THC AUTL127¢0
IFLIPPCST.EQ.3) ISET=THREE AUTIZ2T7D
ISUMRY=1 AUT12789
WRITE(6427) ISET : AUT127G0

27 FURMAT(*=*,A3,' PRCJECTICN SET") AUTL125C0
CALL ISTAT AUT12310

30 CCATIANUE AUTY2820
RETURN AUT12830

ENC AUTL 2840
J/LKED.SYSIN CC % AUTL2350
//GC.GETUM CC * AUTL25¢6C
J/GC.INCARD CD * AUT12870
//CGOL.CARCS CC * AUT12880
//GC.SYSIN CC ¥ AUT123%0
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V. AUTOREG MULTI PROGRAMMER'S GUIDE

I. Introduction

Autoreg Multi is constructed as a series of subroutines for ease
in revisioﬁ. The order of the subroutine calls from the main and from
each other is shown on the following page. The use of the three Assembler
routines requires that they be compiled as a separate job step and then
link-edited with the rest of the subroutines. The JCL and the correct
ordef of steps is shown in the program listing in the user's section.

The program is presently about 1300 cards in Tength, including comments.
Its size is about 80K. The present version now on disk was compiled using
the Assembler level G and the Fortran H, with optimization level two,
compilers.

The following sections explain the main routire and each subroutine
in detail, along with a Tisting and flowchart of ezch for ease in making

changes.



' START ’

AUTOREG MULTI
Subroutine Flowchart

*R = RETURN

SUBROUTINE
PROJCT

CALL SUBROUTINE e
CENTER : CENTER
CALL SUBROUTINE .
READ READ '
v
CALL SUBROUTINE
COUNTY | COUNTY °
CALL SUBROUTINE. ‘E"
—— MINVAL "__‘.
cALL  \ SUBROUTINE CALL \
REGRES [ 1 REGRES pROJCT /
. T

ot &

J * 5 1
CALL
— SUBROUTINE
REGRES

— EXPFLW
CALL SUBROUTINE
SUMDIS 1 Sebls
CALL SUBROUTINE
SUMMRY SUMMRY
— SUBROUTINE

IDIST

IDIST

SUBROUTINE
— ITITLE

OJO

SUBROUTINE
ISTAT

142
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II. Main Program

The main program serves to read in all data, do some error checking,
and controls the calling of subroutines. (See the subroutine flowchart
on the next page which shows the calling order of subroutines.) First,
the main program calls two of the assembler programs which read a title
and center it or a footnote and then pass them back to the main. Next,.
the main reads in a control card for a district. (The variables on that
card are defined on the main program listing.) The variables on the control
card are then tested for being too large for the program size limits. If this
occurs an error message is printed telling what the error was and the pro-
gram terminates. -

If the program doesn't terminate, the base data is then reac in using
a suitable format (determined by the value of L on the control card.) The
main program then prints a title page for the district. Foliowing this,
it initializes the output matrices to zero and then calls all the sub-
routines neceséary to perform the projections and output for a district.
The main then returns to the section that reads the district control card.
If one is found, all the above steps are performed for a new district. If
not, the program terminates. Since the main only returns back to the point
reading the control card for all districts after first, it is not necessary
to input new tit]eg and footnotes for each district, as the same are used
for all.

A flowchart of the main program follows a listing of it.
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REAL*B YBASE,TOP,BOT ,RSQ,EXPCN AUTQ2980
REAL¥E8 XSPRCJI(6U) ¢ XSBASE ,SUMX ¢SUNY { SUMSQY , SUMSQX,XRAR AUT0299%96
REAL*8 YEAR,ALPHA,BETA,SUMXY,XBASE ; AUTO3000
COMMCN/$PROJ/XBASE(40) 4 XSBASE(40), ALPHA,BETA,YBAR, YBASE(40,26},EXPAUTO3210
#0N,RSQ+YSPRCJL6G) s ICCL2, IREGTF 4K 4N AUTO03020
COMMCN/SPROST/IGAP 4PRONA¥ ,DGPMATI(5,+25,31;BESPRNO(60,26,3) AUTO03030
COMHMCN/REGR/XYEARI40) 4 XSYSAR(60),L AUTO3040
COMMON/C/IDISTRLIPRTDT4LINEL(33) 4L INE2({331,LINE3(33),LINF4I65),LINAUTO3050
1ES(31)},LINES(3L)4ICUIT AUTO0306C
INTEGER%=4 XYEAR ,XSYEAR AUT23070

L e e e AUTO3080
c THIS SECTICN CALLS ASSEMRLER SUBRCUTINES WHICH READ AND CENTER THE [AUT03290
< 3 TITLES FCR THE OQUTPUT PAGES AND REAC THE 2 LINES OF FOQTNGTES | AUTD3100
€ USED CN EACH QUTPUT PACE. (SEE SUBRCOUTINES READ AND CENTER FOR [AUTO3110
c FURTHER CETAILS.) THE INPUT CARDS FCR THIS SECTICN ARE INSERTED |4UTO3120
€ DNLY ONCE PER RUN, 1AUTO3130
e e e e e e e e e e e ALTI3140
77 CALL CENTER(LINE1) AUTI3150
CALL CENTER(LINE2]. AUTO3160

CALL CEANTER(LINE3) AUTO3170

CALL REAC{LINES) AUTO03180

CALL REACULINE®S) AUTO3150
e i AUTO3: -3
C PUT IN THE NEXT CARD AND ALL THAT FOLLCW GNCE FOR EACH DISTRICT. {auTO3: O
e AUTU3T "9
o ks CEFINI T ICNSH=*x [ A3T027°0
c jaUT03: -
(o N = NUMBER OF BASE YEARS OF CATA INPUT {MAX=40) {auTO3> -2
C K = NUMBER OF YEARS TC MAKE PRCJECTICNS FOR [(MAX=6J1 | AUTO3- 9
C L = NUMBER OF CCUNTIES FOR T+IS CISTRICT (MAX=25) lAUTOD3Z2 i
C IGAP = THIS CCNTRCLS THE MINIMUM DIFFERENCE IN RSQ A F OJECTION lauto3-ac
c #UST HAVE TO REPLACE ANCTHER IN THE SET OF BESY PRCJEC- {AUTO3290
C TIONS. IF LEFT BLANK, THIS DEFAULTS TCO A DIFF-2€NCE OF lAUTO3300
o 0.0. IF YOU SET THE VALUE LARGER,; IT RECUCES WORK FU- THE |AUT03310
(W PROGRAM VIA RECUCING THE NUMBER DF PROJECTIGNS THAT #uST BEJAUTO3320
(o SHUFFLED IN AND CUT CF THE BEST PROJECTIONS MATEZIX BY SUB-~ [AUTD3330
(o - REUTINE PRCSTO. ALSO, THE PRCJECTICNS WILL BE SPACED CUT  [AUTO3340
c IN THAT PRCJECTICNS WITH AN RSQ LESS THAN IGAP APARTY <ILL {AUTO3350
c “NOT EXIST IN TKE BEST PRCJECTICNS MATRIX (UNLESS CNE OF THEJAUTO03360
o FIRST THREE PRCJECTICNS RUN AND [7S RSQ EXCEEDS THAT OF ALLIAUTO3270
C SUBSEQUENT PRCJECTICNS.) [AUTO3380
o IZERD = THIS TURNS ON CHECKING FOR ZEROS GOR MISSING DATA IN THE 1AUTO3390
C INPUT DATA. . THFIS WILL CLLY WORK !F NO 2 CONSEQUTIVE YEARS |AUT03400
C ARE MISSING DATA. (SEE SURROUTIMN: MINVAL FOR FURTHER | AUTO3410
c DETAILS.) TURN THIS FEATLRE CN BY INPUT OF YES IN THE [AUTD3420
C CORRECT COLUMNS--DEFAULT IS NGO CHZZKING, JAUTO3430
€ IDISTR = THE THREE CHARACTERS READ FOR THE VALUE OF IDISTR ARE USED [AUTO03440
c CN EACH PAGE OF OQUTPUT TO IDENTIFY WHICH DISTRICT THE PRO- [AUT03450
c JECTICNS ARE FCR, JAUTO346¢C
Crmmm— e e e e e ——— e ———————— e e AUTO3470
T8 READ({5,904+END=98) N¢KyLy IGAP,IZERO,IDISTR AUTO03480

90 FORMAT(4(2X,12),1%,243) AUTI3490
IFIN.GT. 40} GO TO 21 AUTO03500
IF(K.GT.60) GO TC 23 AUTO03510
IFIL.GT.25) GO TO 25 AUTO3520
Cremmemmr e e e e e e e ———————— e AUTD3530
c THE NAME CF EACH CCUNTY IN THE ctsrn:cr IS READ AT THIS POINT. SEE|AUTO3540
c SUBRCUT INE COUNTY FOR FURTHER DETAILS.) THE CARD(S) WITH THESE jAUTO3550
€ NAMES SHOULD BE INCLUDED FOR EACH CISTRICT. JAUTO3560

———m e e s s cc s s sms e s e === AU T35 70
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CALL CCUNTY{LINE4)
IF(L.LE.12) GO TO &
IF(L.LE.24) GO TO 5
THESE READ FCRMATS FCR COUNTY CATA MATCH THGSE OF THE MASTER 1
PROJECTICN PROGRAM FCR CCNDENSED CATA, (
DG 91 I=1,N
READ(S,4) XYEAR(I),(YBASE(I,1CCL2),ICOL2=1,L)
FORMAT( 144Xy 12F6.0/8Xy12F6.0/8X+F6.01}
GO 7C 9
DO 89 I=1,N
READ(S5,7) XYZAR(I),(YBASE{T,ICOL2),1C0OLZ=1,L)
FORMAT(1444X4+12F6.0/8Xy12F6,.01
GO TO S
DC 88 I=1,N
READ{S5,3) XYEARIT)},[YBASE(I,ICOL2),ICOL2=1,L)
FORMAT{I4,4X,12F6.0)

T Y . o o i o i

s s el et e —

91
4

5
89

A - ——

DC 710 I=1,8
WRITE(6,+7C2)
FCRMAT('-')
WRITE(E,706) (LIKE3(1),I=1,33}
FORMAT(1X,33A4)
WRITE(E,707)
FORYAT('(QY)
WRITE{E,7C3)
FORMAT(33X,69('=1))
WRITE(6,704)
FORMAT (33X, '%%, 67X, "%}
WRITE(£,704)
WRITE(G6,7C5) IDISTRyL¢N+K
TOS5 FORMAT(33X,'*" 2X,"DISTRICT ' 1XyA3,3X,12,1X, "COUNTIES®,3X,12,1X,'8
¥ASE YEARST 43X, '"PRCIECTED "4 1X o124 1X ¢ "YEARS 42X, P51}
WRITE(6,7C4)
HRITE(£,704)0
WRITE(E,7C3)
CALL MINVALIIZERO)
INITIALIZE MATRICES DOPMAT AMD BESPRC FOR |
FUTURE USE IN SUBRCUTIMNE PROSTO.

104

C
I 5
DO 14 ICOL2=1,L
DO 15 Jd=1,K
BESPRC(J,ICOL2,3}
BESPRC{J,ICOL2,2}
BESPRC{J,1COL2,11)
DD 14 l=l.5
DOPMATII,ICOL2,3}=0.0
DOPMAT{I,I1COL2+2)=0.0
14 DOPMATI(I,ICOLZyL)=C.(

0.0
0.0
0.0

[T T )

15

o U O
C START REGRESSICN SEQUENCE FOR EACH COUNTY. (SEE SUBRCUTINES |
C REGRES, PROJCT 1 AND EXPFLW FOR FURTHER DETA]LS.) i

e e e e e i e - ——————————

DO 93 ICOL2=1,.L
IREGTP=1
PRONAM=99

AUTO03580
AUTO3590

AUT03600
AUTO3610
AUT03620
AUT036390
AUT03640
AUT03650
AUTO03660
AUTD3670
AUT03680
AUTO36%90
AUTO3700
AUTO3710
AUTO3724
AUTO03T730
AUTD3740
AUTO03750
AUTO3760
AUTO3770
AUTO2780
AUTO3750
AUTO3R800
AUTO3810
AUTO382C
AUT033390
AUTO3840
AUT03850
AUT Q3860
AUT0231706
AUTO038865
AUTO389C
AUTO3500
AUTO3910
AUTO03920
AUT(3933
AUTO03940
AUTOD3950
AUTO3960
AUTO03970
AUTO398C
AUTO3990
AUTO4006
AUTQ4010
AUT04020
AUT04030
AUT04040
AUTO04050
AUTO4V60
AUT04070
AUTO4080
AUTD4090
AUT34100
AUTO4110
AUTO%4120
AUTO4130
AUTO4140
AUTO4150
AUT04160
AUTO4LT0



CALL PREGRES
IREGTP=2
PRONAN=33
CALL REGRES
IREGTP=3
CALL EXPFLW
93 CONTINUE
DO 500 I=14K
500 XSYEAR(I})=XYEAR(N)+I
CALL SLMDIS
CALL SUMMRY(L!
CALL IDIST
WRITE(6,7C)
70 FORMAT('1*')
GO 1C 78

s e S ———

g o — ——

21 WRITE(6,27) IDISTR4N
27 FORMAT(*Q?*===ERRCR***THE VALUE OF N FOR DISTRICT
*¥y' WHICH EXCEEDS*'/*THE MAXIMUM FOR THIS PRFOGRAM CF
TEMATE. * )
GO 70 S8
23 WRITE(&,22) IDISTR;K
22 FORMAT('U?®,'=*:ERRCR**%*THE VALUEZ OF K FOR DISTRICT
*4% WH{ICH EXCEEDS*/*THE MAXIMUM FCR THIS PROGRAM OF
*T THAT.?)
GO0 70 <8
25 WRITE(6,24) IDISTR,L
2% FORMAT{'O",*=*=ERROR***THE VALUE OF L FOR DISTRICT
Fy' WHICH EXCEEDS'/'THE MAXIMUM FCR THIS PRGGRAM OF
#RE TIME.")
98 ST10P
END
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AUT0418D
AUTO04190
AUTO04200
AUTO04210
AUTD4220
AUT04230
AUTO% 240
AUT04250
AUTO4260
AUT0D4270
AUTGC4280
AUTO429C
AUTO04300
AUTD4310
AUTO4320
AUTO04330
AUTQ4340
AUTO4350
AUTO4360

', 12AUT04370
TRY AGAIN AUTQ4380

AUTO4390
AUTO44CC
AUTO4%210

f,12AUTI442D
SORRY ABOUAUTU4430

AUTC4440
AUTO4450
AUTO4460

WAS " ,12AUTJ4470
TRY ONE MDAUTO4489

AUTO04490
AUTO04500
AUTO04510
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STOP

Write(6,27}
IDISIR,N

Write(6,22)
IDISTR,X

A

Wrice(6,23)
. IDISTR,L

,L DO I=1.NM

91

Read(5,4) XYEAR(I),
(YBASE(I,1COL2},
1c0L2=1,L)

Read(5,%) XYEAR(I},

{YBASE(I,ICOL2), (YBASE(IL,ICOL2),
Ic0L2~1,1) -1C0L2=1,L)
Do 1=1,8
9
Jrice(6,702)




Write(5,707)
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Hrlte{&.m)

Qne3(D), 171,33 o Heice(6,703) Frtee(6. 708 Vriee(6,708)
write(6,705) CALL MYSVAL
IDISTE,L,K,K m‘f’“’M) write(s,704) Write(6,703) Kizesn)

x Y :
DO ICOL2=1,L DO ICOL2=1,L
DO J=1,K i
IREGTP=1
BESFROD(J,1COL2,3)=0.0 PRONAM=09
BESPRO(J,IC012,2)=0.0
BESPRO(J, 1€012,1)=0.0 L
J DO I=1,5 m-l-;a
I )
DOPMAT(T,TCOL2,3)=0.0 ,
DOPMAT(I,1C0L2,2)=0.0 CALL EEGRES
DOPMAT{1,1C0L2,13=0.0
b | 1EECTP=3
CALL EXPTLH
DO I=1,K
XSYEAR(I)=XYEAR(F)+1

write(5,70)
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II1. Subroutine Center

This subroutine reads one or two card images, concatenates them ,
if two, and centers the result in an output vector that is the length in
characters (132) of a page width. If the first column of the first card
has a '+' then a second card is read. If not, no attempt is made to read
a secon& card as part of that title. Thus, the user does not have to worry
about inserting blank cards in the input deck.

The subroutine works by first blanking out the output vector. Then,
the first card is read into a temporary storage position. It is searched
for a '+' and, if found, the subroutine reads a second card, putting it in
temporary storage at the end of the first card image--thus concatenating
the two card images.

Next, the concatenated card images (or single card image) are searched,
starting at the left, for the occurrence of three consecutive blanks that
signal the end of the title. Thus, the title may contain up to two con-
secutive imbedded blanks. As the end of the title is searched,a counter
is incremented, so that when the end of the title is found the number of
characters in it are known.

The number of charactérs are subtracted from 132 (the length of the
output vector) to give the number of padding blanks necessary to center
the title within the output vector. (As the output vector is the length
of one page width--132 characters, when the output vector, containing
the title centered within it, is printed on a page of output, the title will
appear centered on the output page.) One half the padding blanks are put
in front of the title, sans the '+', to center the title in the output vector.
This is done by moving the title into the output vector (which is already
filled with blanks), starting at a position in the output vector which leaves

the correct number of blanks in front of the title to center it. The subroutine
then returns to the caller.
A flowchart of subroutine Center follows a listing of it.



150

Bakdok kg kb Rkt R R Ry kR kKR Rk Rk k kb kr ko k kR kR kkkkr kR
R L T L T TR R T T P B P P S T P L R P P P
THIS PROGRAM CENTERS A TITLE PASSED IN WITHIN A 132 SPACE LINE AND
PASSES THE RESULTING CENTERED LINE BACK TO THE CALLING PROGRAM.
THE TITLE CAN BE CNE COR TWO CARDS IN LENGTH. |IF THE TITLE TO BE
PASSED TO THIS ROUTINE IS MORE THAN CNE CARLC IN LENGTH, THE FIRST
CHARACTER OF THE FIRST CARD SHAOULD BE A "+' TO TELL THIS ROUTINE
THAT IT wILL BE CENTERING A Twd CARD TITLE.

g T T T T R T T e T R e T e e P Ty 2
sl o e o o e e e e o e o e e ot o o e e oo o e oo o e o ook ek o oK M R KR R AR e MM R ek RO

L 3K K R K R

* R2 = BEGINNING ADDRESS OF TEXT.

* R5 = ENDING ADDRESS GF TEXT.

* Ré = TCP HALF OF RT FOR CIVISION.

¥ R7 = # PADDING CHARACTERS FOR FRCNT.

* R9 = ADCRESS OF FORTRAN'S CHAR. STRING OUTPUT VECTOR.

Bk A R S kA PR RN A R AR AR MR KR AR R X R LN KRR LTS L EXEE RS
CENTER CSECT
PRINT NOGEN
STM 14012412013}
BALR 12,9
USING *,12
LA 14,5V

ST REGS. IN AREA GIVEN BY FORTRAN.

LOAD R14 WITH ADCR, OF SUB SAVE AREA
ST 13:4(14) PUT K13 INTO SUB SAVE AREA.
5T 14,8(13) PUT RLl4 [KEY TO SUB SAVE AREA)
* FORTRAN SAVE AREA.
LR 13,14 PUT KEY TO SuUB SAVE AREA IW R13.
L 9,0(1) LOAD 9 WITH ACUERESS OF LINE IN MAIN,
MvC 0(132,91,=CLL132" * BLANK OUT OUTPUT VECTOR.
CL1 FLAG,C'/? TEST FOR FLAG /. IF 1T OCCURS THE
BE AGIN INPUT HAS ALREADY BEEN OPENED,
DPEN (CARD, INPUT) PREPARE FOR INPUT.
MVI FLAG,C* /! SET FLAG THAT INPUT HAS BEEN OPENED.

INTO

AGIN GET CARD WAIT READ A CARD INTO wWAIT.
' CcLI WALT,C*+! TEST 1ST CHAR OF INPUT FOR A '+1',
BE PLUS IF PLUS IS FOUNDy BRANCH TO PLUS.

%% FOR A | CARD TITLE.
LA 2yMAIT
LA 5:HALIT#79

LOAD R2 WITH ADDR. OF L1ST CHAR INPUT
LOAD R5 WITH LAST CHAR (INPUT} ADOR,

B CONTIN BRANCH TO CONTIN.
*¥xx¥k FOR A 2 CARD TITLE.
PLUS GET CARDgWAIT#+80 - READ CARD INTC WAIT AND PUT 1T AT THE

% ENGC OF THE FIRST CARD IMAGE .
LA SyWAIT+132 LOAD RS WITH LAST CHA&R (INPUT) ADDR.
LA 2 HAIT+1 L0AD R2 WITH ADDR. OF 2ZND CHAR IN

* WAIT, SO *+° WILL BE DISCARDED.

¥¥kd FIND LAST NON-BLANK CHARACTER.

CGNTIN CLI 0(5),C TEST FOR BLANK CHARACTESR.

BNE FOUND IF BLANK CHAR NOT FOUND (=L AST NON-
* BLANK CHAR} ;GO TO FGUND.

BCTR 5,0 OTHERWISE,SET PTR.RS5 BACK 1,CONTINUE

#kk¥k]F CARD(S) BLANK,

RETURN BLANK.

CR 5,2 COMPARE PTR.R5 TO PTR.RZ.

BE RETURN IF THEY ARE =INPUT CARD WAS BLANK,
* SO RETURN.

B CCNTIN DTHERWISE, CONTINUE TEST FOR BLANK,
FOUND SR 52 SUBTRACT PTR.R2 FROM PTR.RS5, THE

LA S5¢1(5) DIFFERENCE+1l = # CHARS IN TEXT.

*kr¥kx RS = # CHARACTERS IN THE TEXT.

LA
SR

T+132
T¢5

LOAD RT WITH # CHARS IN OUT VECTOR.

CALC. # PADDING BLANKS {(R7-RS5)e.

AUTOO0C 20
AUT00D230
AUTO0040
AUT00050
AUTO0060D
AUTODO0QT7G
AUTOO080
AUT00090
AUTOO0100
AUT00100
AUTOD110
AUTOO0120
AUTOO0130
AUTO0140
AUTOOL50
AUTOUL160
AUTQ00170
AUTOO01BO
AUT0O0199
AUTO0200
AUTOO0210
AUT00229
AUTOG230
AUT00240
AUTO0250
AUTO00260
AUTD0270
AUTO00280
AUTC0299
AUTOO300
AUT0O0310
AUTO0320
AUTO0330
AUT00340
AUT00350
AUTO0360
AUTO0370
AUTO00380
AUT00390
AUTDO&GO
AUTOO0410
AUT00%290
AUT00430
AUTO0440
AUTU0450
AUTO00460
AUTO04T70
AUTDJ48G
AUTO00490
AUTO0500
AUTO00510
AUTO00520
AUT00530
AUTO00540
AUTO0550
AUTODS560
AUTOO0570
AUT00580
AUTO00590
AUT00600



*
RETURN

FLAG
SAV

CARD
WAIT
Move

616
by=F*2"

9,7
6s1
546
5,M0VE

13,4(13)
14412,12(13)
12(13) ,X*FF?
14

cLit ¢

18F
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LERO R6.

DIVIDE # BLANKS BY 2 TD FIND # TO
USE IN CENTERING THE INPUT TITLE.

ADD RT7 (# PADCING BLANKS) T3 R9,

SUBTRACT 1 FRCM # CHARS TO MOVE AS
EX MOVES 1 EXTRA CHAR.

MOVE THE NUMBER CF CHARS SPECIFIED
BY R5 ACCORODING TO STHT, MOVE,

RETR. KEY TG FORTRAN'S RzG, STORAGE.

RESTORE FORTRAN'S REGISTERS.

INDICATE TO FCRTRAN WE ARE DONE.

RETURN.

MACRF=GM, DDNAME=CARDS ;,EODAD=RETURN,DSORG=PS

CLIG6O

Cl{x=%,9),0(2]

MOVE CHARS FRCF LCCI(R2) TO LGC(R9).

AUTOO610
AUTO0620
AUTOO0630
AUTDO0640
AUT00650
AUT0Q660
AUTO06T0
AUTOC~B0
AUTQO06350
AUTOOTO0O
AUuTOOTIC
AUTO0O0T720
AUTOO0T730
AUTOO0T40
AUTO0750
AUTOOQT6C
AUTO0770
AUTOOTSEC



START

Link
From
Fortran

Set pointer RS
to beginning
of output vector

Vv

Blank Cut
the output
vector

Flowchart For Center

Open Input
File

Set Flag.t.ha.t
File has been
opened

Read first eard.
Title into Wait]

and put into Wait
end of first card

Read 2nd card title :

ac

Set pointer BS5 to
end of first card
in Wait

Set pointer RS to
end of 2nd caxd
in Waic

Set pointer R2 to
beginning of Wait

Set pointer R2 to

beginning of Wait + 1’
(to elimipnate the "+

character)

J
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character af R5 = (R5 - R2) + 1 1(2; = ?‘2

loc(R5) a (Find # of characters § \No. characters

blank ¢? in the text.) in cutput ‘Ie(:tor}.
L

ool R7 = R7 - BS

(Find # of padding
blanks to center
the title.)

"

R7 = R7/2

(Find # of padding
T = blank input card blanks to put at

front of title to
center.)

l

R9 = B9 + R7

(Mova output pointer

to leave R7 blapnks in

output vector before
title starts.)

¥

Move RS charactex
fror lacfA2) to
loc{R3).

| )

Link I
Back

to :

Fortran
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1y. Subroutine Read

This subroutine reads one or two cards containing footnotes. If
two, it concatenates them into one footnote which it passes back in a
single vector to the calling program. If the first column of the first card
has a '+' then a second card is read. If not, no attempt is made to read
a second card. Thus, the user doesn't have to worry about inserting blank
cards in the input deck.

The subroutine works by first blanking out the output vector. Then,
the first card is read into a temporary storage position. It is searched
for a '+' and, if found, the subroutine reads a secord card, putting it in
temporary storage at the end of the first card image, thus concatenating the
two card images. Finally, either the characters from one card, or both if
two are read, are transferred to the output vector, eliminating the '+'
in the process. The subroutine then returns to the caller.

A flowchart of subroutine Read follows a listing of it.
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gk gk kbt kpkk Rk kkkr e karp kb ket ki ke k ok kok kR ko k bk ko kR kk
SN o ko e R e e e e e e e M N6 3y e ke e sbe e e e e e o 3 el o e sk o o o e o ok ok e ok o e o e e o ok o e ke ok

RO
Ma
R2

R5
R9

LI 3K BE I IR N

UTINE,.

LLY.

nnh

THIS PROGRAM READS A TITLE AND PASSES IT BACK TO THE CALLING

THE TITLE CAN BE ONE QOR TWC CARDS IN LENGTH.

TITLE TO BE READ IS CME CARD IN LENGTF, JUST PUT THE CARD IN NGR-

I1F THE TITLE TC £E READ IN TAKES TwO CARDS, THEN PUT A t&?
IN THE FIRST SPOT CN THE FIRST CARD.

P22 23RS RE RS EE R SRR R R R 22 R E R R R Rt R R RS 2

BEGINNING ADDRESS CF TEXT.

ENDING ADDRESS CF TEXT.

ADCRESS OF FORTRAN'S CHAR,., STRING QUTPUT VECTOR.

1F THE

B KRN Kk KR e R e e F R TRk A Rk R R KRR R ke N kR

READ

AGIN

LR X 22

*RERE
PLUS

FOUND

¥E Rk

RETURN

FLAG
SAV

CARD
WAIT
HOVE

CSECT
PRIMT NCGEN
STM l4,12412(13)
BALR 12;0
USING *,12
LA 14, 5AV
ST 13,4(14)
ST 14,8(13)
LR 13,14
L 9,011}
MVC 0(124,9)1,=CL124!
cLI FLAG,C* /!
8E AGIN
OPEN (CARD, INPUT)
MV FLAG,C"* /!
GET CARDWAIT
CLI WAIT,C*+?
BE PLUS
FOR A 1 CARD TITLE,
LA Z2+HALT
LA 51HA1T§7Q
B FOUND

FOR A 2 CARD TITLE.,

ST REGS. IN AREA GIVEN BY FORTRAN.

LOAD R14 W#ITH ADDR. OF SUB SAVE AREA

PUT R13 INTO SUB SAVE AREA.

PUT R14 (KEY TO SUB SAVE AREA)
FORTRAN SAVE AREA.

PUT KEY TO SuUB SAVE AREA IN R13,

LOAD 9 wITH ALCDRESS OF LINE IN MAIN,

BLANK OUT BUTPUT VECTOR.

TEST FOR FLAG /f. IF IT OCCURS THE
INPUT HAS ALREADY BEEN OPENED.

PREPARE FOR INPUT.

SET FLAG THAT INPUT HAS BEEN OPENED.

READ A CARD INTD WAIT.

TEST 15T CHAR OF [INPUT FOR A f+7,

IF PLUS IS FOUKD, BRANCH TO PLUS.

INTD

LOAD P2 WITH ADDR., OF 1ST CHAR [INPUT
LOAD R5 WITH LAST CHAR (INPULT) ALDR.
BRANCH TG FOUND. '

READ CARD INYC WAIT AND PUT IT AT THE

LOAD R5 WITH LAST CHAR (INPUT) ADDR.

LCAD R2 WITH ADDF. OF 2ND CHAR IN
WAITy SO '+ WILL BE DISCARDED.

SUBTRACT PTR.R2 FROM PTR.R5, = THE
ACTUAL NUMBER-1.

RS = # CHARACTERS IN THE TEXY TO MOVE (=ACTUAL-1]).

GET CARD,HAIT+B0
LA SyHAIT+124
LA 2:RAITH]

SR 5+2

EX 54 MOVE

L 13,4(13)

LM 14,12,12(13)
MY 1 12(13),X*FF?
B8R 14

DC cLL' ?

oS 18F

bCs

DS CLLI60

MvC Olr=%*,49),0(2)

END

MDVE THE NUMBER OF CHARS SPECIFIED

BY R5 ACCORDING TO STHT. MCVE.
RETR. KEY TC FORTRAN'S REG. STORAGE.
RESTCORE FORTRAN'S REGISTCRS.
INODICATE TO FORTRAN WE ARE DONE.
RETURN.

MACRF=GVM,CONANE=INCARD,EOCAD=RETURN,DSORG=PS

MOVE CHARS FRCM LOCIR2) TO LOC{RS).

AUTO0620
AUTO0O03820
AUT00830
AUT00840
AUTOO850
AUTO0860
AUTOO8TG
AUTO00880
AUTO0890
AUTO00900
AUTOO0S910
AUTO9920
AUTO0930
AUTO00S40
AUTO00950
AUTO0960
AUT00970
AUTOO09B0
AUTG 0990
AUTO1000
AUTO1010
AUTQl020
AUTO1020
AUTOL1040
AUTO1050
AUTOL1060
AUTOLl0T70
AUTO1030
AUTO1090
AUTOL100
AUTOL111D
AUTOL120
AUTOL13C
AUTO1140
AUTOLLIS0
AUTOL160
AUTOLL1T0
AUTOL11E80C
AUTOL11SC
AUTOL12Q0
AUTO1210
AUTO01220
AUTO1230
AUTQO1240
AUTO01250
AUTO1260
AUTO1270
AUTO1280
AUTO1290
AUTO01300
AUTO1310
AUTO1320

AUTOL1330

AUT01340
AUTO1350
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START

Link
From
Fortran

L

Set pointer R9
to begizning
of output
vector

L

Blark Out the
Qutput Vector

Td “Tapot Opesi, Tapiit Eet Flag that
File Open File File has been
P opened
T
Read first
rard footnote
ante Waic
( Read 2nd card foot-~
Is First note and put into
character a "+ Wait at end of first
. ? card
-F
Set pointer RS Set pointer RS
to end of first to end of 2nd
card in Wait card in Wait
y
Set pointer RZ to
Set pointer R2 beginning of Wait + 1
to‘beg:hming of ’ (te eliminate the '+'
Hait character)
, J
.
RS = RS - R2 Link Back
(Number of Move RS characters to
characters to from loc(R2) to Fortran
move) loc(R9)
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V. Subroutine County

This subroutine reads up to six input cards containing county names
of any length separated by commas, truncates the names to eight characters,
centers them over each column of the output pages, and adds the name
DISTRICT above the district totals column.

County reads the first card into a temporary storage space. It then
checks the first column of the card for a2 '1', indicating only one card of
input. If a '1' is found the reading of cards stops. If a '1' is not found,
County reads another card, putting it into the same storage area as the
first card, concatenating the images together. The first column of
the first card is then checked for a '2', and so on, up to reading in six
cards and forming one long character string out of them in the temporary
storage area.

The subroutine then takes each set of characters between commas and
either truncates them to eight characters long or, if the name between
commas is less than 8 characters long, centers it within eight characters.
(The county names between commas can contain up to two consecutive imbedded
blanks.) Once this is done for a county, the resulting eight character
string (or eicht characters with centering blanks) is transferred to the
output vector such that the eight character names will appear over their

.respective columns of output later in another subroutine.

The above procedure is repeated for each county until the name for
each county has been transferred to the output vector, leaving suitable
blanks between county names. Then, the name DISTRICT is added at the end
of the output vector so that,when the output vector is later printed by
another subroutine, the name DISTRICT will appear over the district totals
column. The output vector is then returned to the calling routine,

A flowchart of subroutine County follows a listing of it.



COUNTY CSECT

158

Tk kRN kS A F R AN R Rk kK dk Rk kR kR Rk kR R kR kR kR Rk Rk

COLUMN IN THE OUTPUT TABLES.
TO 6 CARDS IN LENGTH.

LENGTH,

BE FOLLCWED BY A COMMA,
AS THIS RCUTINE SUPPLIES IT.

LR R I N N N R

THIS SUBROUTINE AUTCMATICALLY CENTERS THE CCUNTY NAMES ABOVE THEIR

THE INPUT TO THIS PROGRAM CAN BE UP

THE NUMBER CF CARDS CF INPUT MUST BE PUT
IN THE FIRST CCLUMN CF CARD ONE.
BUT THIS RCUTINE wILL TRUNCATE THEM TO 8 CHARACTERS.
COUNTY MNAMES MUST BE SEPARATED BY A COMMA AND CONNOT CONTAIN MCRE
THAN TWO CChSECUTIVE IVMBEDDED BLAWNKS.,
THE TITLE

THE COUNTY NAMES CAN BE ANY
THE

THE LAST COUNTY NAME MUST
*DISTRICT® SHOULD NQOT BE INPUT,

SRSk e nn gk ko ke el de sk Rkl sk ek kol ok ok ok o sk e kol e e ok ek kok ok
ek e ok ke Rk e ek e ek Rk e e o kR e ko ek

PRIAT ANOGEN

STH l4,12,12(13})
BALR 12,0
USING =412

LA 14, SAV

ST 13.4(014)

ST 14+8013)
*

LR 13414

ST REGS. IN AREA GIVEN BY FORTRAN,

LOAD 14 WITH ADDR. OF SUB SAVE AREA

PUT R13 INTO SUB SAVE AREA,

PUT Rl4 (KEY TO SUB SAVE AREA)
FORTRAN SAVE AREA.

PUT KEY TO SUB SAVE AREA IN R13,

INTO

ek kN ekt a ke kR R e ek A RN R R R R R R AR R ek kA kR
BESE RSN S A R A AN Rk R Ry Ak kR R Rk H kR kR kR R AR R R E R R Ry

* R2 = COUNTER OF THE NUMBER OF CHARS IN EACH CCUNTY NAME.
* R4 = PTR TO BEGIN OF COUNTY NAME. USED AS REFERENCE TO MOVE 1IT.
* RS = PCINTER TO CURRECAT PCSITION IN INPUT LINE.
* RB = CCUNTER OF THE NUMBER OF CCUNTIES IN THE QUTPUT VECTOR.
* R9 = PCINTER TO END OF INPUT LINE.
* R10 = PCOINTER TO LAST CHAR WRITTEN INTO THE OQUTPUT VECTOR.
P L L e P T T T T T T P T e P T T R T T T L S T L P T
L 10,0(1) SET PTR R10 TO BEGIN NFf OUTPUT LINE.
LA B,0 SET COUNTY COUNTER TO LERD.
MVvC 0(240,10)=CL240* * BLANK CUT OUTPUT VECTOR.
LA 1041110} MCVE PTR 1 TO RIGHT TO LEAVE LST
* SPCT IN OUTPUT VECTOR BLANK.
LA 4 eHAITHI SET PTR R4 TO BEGIN OF INPUT CHARS.
LA SyHAIT+] SET PTR RS TO BEGIN OF INPUT CHARS.
CLI OPENER,C*/? TEST FOR FLAG /. If IT CCCURS,y THE
BE AGIN INPUT HAS ALREADY BEEN OPENED.
OPEN (CARD, INPLT) PREPARE FOR IANPUT,
MVI OPENER,Ct/? SET FLAG THAT INPUT HAS BEEN OPENED.
%%k FOR 1 CARD CF INPUT. -
AGIN GET CARD,WAIT READ 1 CARD INTO WAIT.
CLI WAIT,Ct1? TEST FOR NO. CARDS = 1.
BNE AGINZ IF NCT = 1, READ ANOTHER CARD.
LA G WHAIT+79 SET PTR R9 TOQ END OF INPUT LINE,.
1] CONTIN GO TO THE NEXT SECTION.
*%¥x FOR 2 CARDS OF INPUT.
AGIN2 GET CARD,WAIT+#80 PUT 2ND CARD INTO WAIT AT END OF 1ST
CLI WAIT,C 2" TEST FOR NO. CARDS = 2.
BNE AGIN3 IF NOQT = 2,READ ANCTHER CARD.
LA SyWAIT+159 SET PTR RS TO END OF 1INPUT LINE.
8 CONTIN G0 TC THE NEXT SECTION.
%% FOR 3 CARDS OF INPUT.
AGIN3 GET CARDWAIT+160 PUT 3RD CARC INTO WAIT AT END OF 2ZND
cLI WAIT,C*3¢ TEST FOR NO. CARDS = 3.
BNE AGING IF NOT = 3,READ ANDTHER CARD.

LA S, WAIT+239
B CONTIN

SET PTR R9 TO END OF INPUT LINE.
GO TO THE NEXT SECTICON.

AUTO13%0
AUTO1400
AUTO1410Q
AUTOL420
AUTOL1420
AUTOl440
AUTO01450
AUTO1460
AUTO 1470
AUTO1480
AUTO1490
AUTOL1500
AUTD1500
AUTOL510
AUTOL1520
AUTO01530
AUTO 1540
AUTOL550
AUTO1560
AUT01570
AUTOL1580
AUTO1590
AUTOL1600
AUTO1600
AUTO1610
AUTO1620
AUTO1630
AUTO1640
AUTO1650
AUTO016540
AUTOLlGTO
AUTO1583
AUTO16G0
AUTO1700
AUTO1710
AUTO01720
AUTO1730
AUTQ1749
AUTOL750
AUTQ176Q
AUTOL1770
AUTOL1T780
AUTO179¢C
AUTO1800
AUTOL1B1D
AUTO1820
AUTOL1830
AUT018440
AUTO1850
AUTOL1 860
AUTO1870
AUTO1880
AUTOL1890
AUTO1900
AUTO01910
AUTO1920
AUTO01930
AUTO01940
AUTO01950
AUTOL960



*%% FOR 4 CARDS OF INPUT.

AGINSG GET CARD,WAIT+240
cLl WAIT,C*4*
BNE AGINS .
LA 9,WAIT+319
8 CONTIN
¥k FOR 5 CARDS OF INPUT.
AGINS GET CARD,WAIT+320
CcL!1 RALTHC*5?
BNE AGING
LA GeHALT#399
B CONTIN

#x* FOR &6 CARDS OF INPUT,
AGING GET CARD, WAIT+400
LA Sy HALITH+475S
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PUT 4TH CARD INTO WAIT AT END OF 3RD
TEST FOR NO. CARDS = 4.

IF NOT = 4,READ ANOTHER CARD.

SET PTR R9 TO EMD OF INPUT LINE.

GC TC THE NEXT SECTION.

PUT 5TH CARD INTO WAIT AT END OF 4TH
TEST FOR MO. CARDS = 5,

IF NOT = 5,READ ANOTHER CARD.

SET PTR R9 TO END OF INPUT LINE.

GO TO THE NEXT SECTION.

PUT 6TH CARD INTO WAIT AT END OF S5TH
SET PTR R9 TO END OF INPUT LINE.

S I T L IR I T P T P T T T S R 2 2 e T T T2 T

CONTIN LA 250

LA 11.1
LA 3,8
NEXT CLI 0(5),C?,?
BE COMMA
CR 3,2
BE STILL
LA 2,11(2)
STILL LA 5:1(5)
B NEXT
CCM¥MA LA 5,1(9)
*
LA 8,1(8)
SR 3,11
CR 3,2
*

BH CENTER

=% COUNTY NAME TO PUT IN OUTPUT

SR Ta7
B MOVEIT

SET COUNTER TC 0.

LOAD R11 WITH 1.

SET LIMIT TC 8.

SEARCH FOR A CCHMa,

IF A CCMMA 5 FOUND, GO TO COMMA.

TEST FOR # CHARS = 8,

IF # CHARS = 8 DON'T INCREHMENT (TR,

INCREMENT CCUNTER,

INCREMENT PTR R5.

CONT INUE LOOP NEXT.

INCREMENT PTR R5 50 IT WILL POINT
YO BEGIN OF NEXT CCUNTY NAME.

INCREMENT CCUANTER.

SET LIHKIT 10 7.

TEST # CHARS IN COUNTY NAME AGAINST
LINMIT (R3).

IF R2 € 7 GC T0 CENTER.

[S 7 OR B CHARS.

ZERQO R7 (# BLANKS TO PAD FRONT WITH)
GO TO MCVEIT.

*k% COUNTY NAME IS LESS THAN 7 CHARS LCNG, MUST BE CENTERED.

CENTER LA 7.8

SR 742
SR 646
D &y=F12¢

LOAD RT WITH B.

FIND NUMBER OF PADDING BLANKS.

ZERQ R6 FOR DIVISICN.

FIND # OF BLANKS TO PAD FRONT WITH.

T T T g T T P T rT e PIE 2T LY

%%k R6 = # PADDING BLANKS I[N FRONT OF COUNTY NAME, *=*%
%% R4 = START OF COUNTY NAME, ¥k
¥k R2 = LENGTH OF CCQUNTY MAME. kX
%% R10 = DESTINATION OF CCUNTY MNAME. ¥k %k
Y L L T T T R e P T T S L L 2 23
MOVEIT AR 10,7 MOVE PTR TO OUTPUT VECTGR FORWARD.
* TO SKIP PADDING BLANKS.
SR 211 SUBTRACT 1 FRCM # CHARS TO MOVE AS
EXEC MOVES 1 TOO MANY CHARS.
EX 24MOVE MOVE # CHARS SPECIFIED BY R2 ACCORD-
* ING TC ST¥T, MOVE.
LA 248 LOAD R2 WITH 8.
SR 297 - FIND DIFFERENCE OF R2-NUMBER OF
% SPACES PTR R10 HAS ALREADY BEEN
% MOVED TO ALLOW FOR PADDING BLANKS.
AR 10,2 ADD THIS NUMBER TO PTR 10 SO IT
L NCw PCINTS TO SPOT IN OUTPUT
L] VECTOR WHERE NEXT NAME GOES.

AUTO1970
AUTO1980
AUTCL990
AUTO02000
AUTD2010
AUT020620
AUTO2030
AUTO02340
AUTO2050
AUTO02060
AUT02070
AUT02084
AUTD2090
AUTD2100
AUTOZ2110
AUTO2120
AUTOZ2130
AUTO02140
AUTODZ2150
AUT02160
AUTO2170
AUTOZ2180
AUT02190
AUTG22300
AUTO02210
AUT02220
AUTB 2230
AUTO02240
AUT02250
AUTO02260
AUT022T70
AUT02280
AUT02290
AUTO230Q0
AUTO2314%
AUTO02320
AUTO2330
AUTO02340
AUTO02350
AUTD2360
AUTO02370
AUTD238B0D
AUTQ2390
AUTO02400
AUTO02410
AUTO2420
AUTO02430
AUTO2440
AUTO02450
AUT02460
AUT02470
AUTO02480
AUTO02490
AUTO02500
AUTD2510
AUTO02520
AUT02530
AUTO02540
AUTO2550
AUTO02560
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LA

10,1¢10)

160

MOVE OUTPUT PTR TO LEAVE SPACE
BETWEEN CUOUNTY NAMES [N OUTPUT.

*=¥%xTEST FOR SPOT IN QUTPUT VECTOR THAT = THE END OF TITLE FOR ONE

*%x% PAGE HEADING IN MAINs IF FOUND PUT IN TWO SPACES.
C By=F*13"* TEST FOR 13 COUNTIES.TIME TO SPACE,
BHNE NOSPACE IF NCT = 118 DCN'T SPACE.
LA 10,3(10) PUT IN THREE BLANK SPACES.

*¥#%SEARCH FOR 3 CCONSECUTIVE ELANKS IN INPUT GR INPUT END.
NOSPACE LR €45 LOAD R&6 WITH ADOURESS JF INPUT PTR,

LA 343 LCAD R3 WITH 3.
SR Ts7 ZERC R7T (=COUNTER).
LOooP CLI o(s),C* * SEARCH FOR A BLANK CHAR,

If BLANK NOT FGUND, GJ3 TO GOMCORE.
INCREMENT CCUNTER R7 BY 1.
TEST FOR COUNTER=3 (3 BLANKS).
BE RETURN IF 3 BLAKKS, GC TO RETURN,
LA 641106} INCREMENT POINTER BY 1.
B Laop GO Ta LOOP.
GCMORE CR 6,9 TEST FOR END CF INPUT VECTOR, USING
¥ R6 [N CASE THE LAST OF THE INPUT
* CONSISTS CF LESS THAN 3 BLANKS.
BE RETURN GO TC RETURN IF END OF INPUT.
BH RETURN

BNE GCMORE
LA Te1(T)
CR T:3

LR 4,5 SET PTR R4 TO BEGINNING QF NEXT
* COUNTY NAME,

B CCNTIN GO TO CONTIN.
RETURN MVC G{B,y10),DIST PUT *DISTRICT* AT END OF OJTPUT.

RETR, KEY TU FCRTRAN'S REG, STGRAGE.
RESTCRE FORTRAN'S REGISTERS.,
INDICATE TQO FLRTRAN WE ARE DONE.

L 13,4013)
LM 14412412113}
MVI 12013}, X°FF?

BR | 23 RETURN.
SAV DS 18F
CARD pce MACRF=GM,DDNAME=GETUM,EOCAD=RETURN,DSDORG=PS
WALIT Ds CL480 RESERVE STORAGE FOR & CARDS OF INPUT
GPENER ocC cLie ¢
KOVE MvC Of(x-x,10),0{%) MOVE CHARS FRCM LOC(R4) TO LOC{R1Ol.
DIsT pC CLB'DISTRICT®

AUTO02570
AUTO2%80
AUT02590
AUT02600
AUTO02510
AUT02620
AUTO2530
AUT02640
AUT02550
AUTO2660
AUTO2670
AUTO2680
AUTO2690
BUTO2700
AUTOZ2T10
AUT02729
AUTO02730
AUTO02740
AUT02750
AUTO2750
AUTD2770
AUT02780
AUTO2790
AUT02802
AUTOZ2810
AUTD2820
AUTJ2830
AUTOZ28B4D
AUTO2850
AUT02860
AUTO02870
AUTO0Z2380
AUTO2890
AUTO2S00
AUTOZ2910
AUTO2920
AUTO2230
AUTO02940



( START )

Link
to
Fortran

_ Set pointer R10 to
beginning of output
vector + 1

R8 =0
{Set county couunter
te zero)

Blank out the
output vector

L

- Bet pointer R4 to

characters
(Wait + 1)

beginning of input’.

characters
(Wait + 1)

Set pointer RS to .
beginning of input}

Is Input
File Open
?

F]owchart For County

Input
File

Set Flag. that
input has been

opened.
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Read first card of
county names into
Wait

character in

Wait a '1'

Read 2nd card of
county names into
Wait atend of
|first card.

Is first

charactier ia
Wait a 2

Read 3rd card of
county nauwes into
Wait at end of
2nd card.

Is first

character in
Wait a 3

(kead 4th card of
ccunty names intd
Wait at end of
3rd card.

Is first

character in
Wait a &

Read 5th card of
county names intof
Wait at end of
4th card. ’

Is first

character in
Wait a 5

Read 6th card of

L

county names into
Wait at end of
L3th card.

Set pointér R9
to end of input
in Wait.




R2 = 0
(set counter
to zero)

R2<71?
(# characters

163

R7 = 8 - B2

ounty name <

Rl = 0
(# padding characters
to center with)

!

(Find # padding
blanks.) :

1A

R7 = R7/2
(Find # paiding blanks
to put in front of
county name to center
it within 8 spaces.)

N|

R5 = R5+1

—

R8 =R8 + 1
Increment county
counter.

L

R10 = R10 + R7
Move pointer R10
to leave centering
blacks in output
vector. .

b

Move R2 characters
 (county naze) from
Lloc(R4) to loc(R10)

Put centering blanks at
end of county name in

output vector and leave
space betwesn names in

output vector.

J

Move R10 to spot in
output vector where
next county name
should start.




R = 13

RIO = R10 + 3
Pat in 3 spaces
in ouzput vector.

Test for end

2% input vector
36 = R9 7

gyl

Put "District” inp]

output vector

1

‘Link Back
to
Fortran

RETURN

164
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VI. Subroutine Regres

This subroutine transforms the X values in the input data (years),
calls Projct to project the data, anq then calls Prosto to store the
projection. Regres is a separate subroutine from Projct so that Projct
can be replaced at a future date by an Assembler language version of it.

The input data is transformed according to the input values of EXPON
and IREGTP (set when Expflw or Main calls Regres). If IREGTP equals 1 the
X's aren't transformed and the resulting linear projections equation takes
the form Y = a + bX. When IREGTP equals 2 the X's are transformed by
taking their logarithms with the resulting projection equation being of the
form Y = a + b(LogX). When IREGTP is equal to 3 the X's are taken to the
EXPON poﬁer before calculating the trend line gquation. This equation takes

EXPONY \here EXPON is passed to REGRES by Expflw.

the form Y = a + b(X
When EXPON is passed in from Expflw it always lies between 0.4 and 1.4
inclusive.

A flowchart of REGRES follows a listing of it.
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SUBRCUTINE REGRES

REAL*E YBASE,TOP,BCT +RSQ+EXPON

REAL*8 XSPROJ(60},XSBASESUMX,SUNY,SUMSQY,SUMSQX,XBAR

REAL*8 YBARALPHA,BCTA,SUMXY X8ASE
COMMCN/$PRCJ/XBASE(40) 1 XSBASE(40)ALPHA,BETA,YBAR, YBASE(40,26).EXP
*CNRSQ,YSPRCJI(H0) ,ICCL2y IREGTP KN
COMMCN/REGR/XYEAR(40) . XSYEAR(60) L
CCMMCN/SPROST/IGAP, PRUNAF.DOFMATI3,25.31
COMMCN/SEXP/LINRSG

REAL*4 LINRSQ

INTEGER*4 XYEAR,ASYEAR

BESPROL60D, 26,31}

c——ll-——-l- ——————————————————————————————————————————————————————————————
C THIS SECTICN TRANSFORMS XBASE ACCCRDING TC THE PRCJECTION TYPE AS |
C SPECIFIEC BY IREGTP AND STCRES THE RESULTS IN XSBASE., (SEE SuB- {
€ ROUTINE PPCJCT FCR VARIABLE DEFINITIUANS.) |
c—-———' —————————————————————————————————————————————————————————————————
GO TO (620:621,6221, IRECTP
622 DO 7C8 I=1,N
708 XSBASE{I)=xXBASE[I)}**EXPCN
PRCNAN=(EXPCN*10)+.0C01
GO 70 €23
621 DG TOO I=1,N
7CO XSBASE{I)=DLOG{XBASE(I})
GO TO 623
620 DO TC1 I[=1,4N
701 XSBASE(I)=X3ASE(I)
C ______________________________________________
C SUBRCUTINE PRGJCT CALLED HERE PERFCRMS THE |
C ACTUAL REGRESSIONS ANC MAKES PRCJECTICNS. |
c _____________________________________________

€23 CALL PRCJCT
996 IF{IREGTP.LEQ.1) LINRSQ=RSQ

c IF(IREGTP.EQ.2) LOGRSQ=RSQ (STATEMENT FCR FUTURE EXPANSION.]
(me—rmmr e e
c SUBRCUTIKE FROSTC CALLED HERE i
c STORES THE CCMPLETED PROJECTIONS. |
C --------------------------------------

CALL PECSTO
RETURN
END

AUTO04520
AUT(04530
AUTO04540
AUT04550
AUTD4560
AUTO4S5T0
AuT04580
AUT04590
AUT04600
AUTO4610
AUTO4620
AUTO4630
AUTD4640
AUTD4650
AUTQ4660
AUTO4670
AUTO466C
AUTO4690
AUTO4T700
AUTQ4T1Q
AUTO4720
AUT04730
AUTO04T40
AUTO4750
AUTO476C
AUTO4T770
AUTO4TEC
AUTO4790
AUTO4800
AUTO4%810
AUTO04820
AUTO4B30
AUTO4840
AUTO04B50
AUT04800
AUTO4873
AUTO04880
AUT04850
AUT04500
AUTO04910



SUBROUTINE

REGRES

COMMON

IREGTP = 1

DO I=1,X

620

| XSBASE(I

)=¥BASE(I)

167

DO I=1,%

DO I=1,N

621

XSBASE(I)=DLOG(XBASE(T))

¥

622

I XSBASE(I)=XBASE(I)**EXPON

PRONAM=(EXPON %10} +.0001

623

CALL PROJCT

LINRSQ = RSQ

LOGRSQ = RSQ
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VII. Subroutine Projct

This subroutine fits a trend line to the base data input and uses
this to extrapolate projected data for the number of years specified by
the user in the main program. First, the trend Tine is fitted using
normal values of Y and transformed values of X passed in by Regres.

A1l computations for finding the trendline equation are done in
double precision. Next, the projected values of Y are found by transforming
future values of X in the same way that the base data X's were transformed
and then plugging these future transformed X values into the calculated
regression equation. Finally the r2 of the trend line fit is calculated.
Projct then returns to Regress which calls Prosto to store the projection
made by Projct.

A flowchart of Projct follows a listing of it.
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SUBRCUTINE PROJCT AUTD4920
(= e e e e r e e m s e —me e e =s AUTD 4 530
C THIS SUEBROUTINE PRCJECTS INPUT CATA ACCORDIMNG TD THE VALUE OF ] AUT04940
c IREGTP., IF: JREGTP =1 ; THE.PRCJECTION [S LINEAR lAUT04950
C 2 : THE PRCJECTION IS LOGARITHMIC fAUTO4960
C 3 3 THE PRUJECTION [S EXPONENTIAL | AUTO4STO
C [AUTO498B0
c YHE LOG PRCJECTION IS CF THE FORM Y=A+B LOGX. THE EXPONENTIAL 1 AUT04990
c PRCJECTICN IS5 OF THE FCRM Y=A+BX**EXPCN; WHERE EXPON IS INPUT TO | AUTOS5000
C THE SUBRCUTINE AND LIES BETWEEN .4 AND l.4y, EXCLUDING 1.0. lAauTOS010
Crmmrm e e e e e e e e e m e === AUT 05020

REAL*8 YBASE,TCP,BCT ,RSC.EXPCN AUT05030

REAL*8 XSPROJ(60) 4 XSBASESUMX,SUMY ,SUMSQY 4SUMSCX ,XBAR AUTO5340

REAL*8 YBAR, ALPHA,BETA,SUMXY,XBASE AUTO5050

COMMON/$PRGJ/XBEASEL40) 4 XSBASE(40), ALPHA,BETA,YBAR, YRASE(40+26),EXPAUTO5060

®DNJRSCyYSPROJ(60) » ICCL2,IREGTP K 4N AUTOS0T0

L e Rt T et AUTOS0B0
c PASS IN: XSBASE(40);YBASE{40+26)+LeNeKyIREGTP,ICOL2 {AUTOS5090
C {AUTOS5100
C PASS OUT: YSPRCJI60),ALPHA,BETA,YRAR,RSQ {AUTOSL10
C [AUTOS120
C WHERE: XBASE = LOW RANGE EQUIVALENTS OF XYEAR AS CONVERTED BY | AUTO5130
c SUBRCUTINE MINVAL, THE X'S |AUT05140
c YBASE = THE Y*'Sy ONE CCLUMMN PER CCUNTY {AUTOS5150
C YSPROJ = THE PRCJECTED ¥*'S, THE SAME VECTOR 1S REUSED FOR FAUTO5160
C ALL CCLNTIES AFTER TRE RESULTS ARE TRANSFERRED TQ [AUTISLITO
C TO MATRIX BESPRO VIA SUBROUTINE PROSTO { AUTOS5180
c L = THE NUFMBER OF COUNTIES |AUTO5150
C N = THE NUFBER OF YEARS GF BASE CATA | AUT05200
c K = THE NUMBER OF YEARS TO APPLY THE REGRESSICN EQUA- |AUTOS21:i0
C TICN TC AND THUS MAKE PRCJECTICNS FOR 1AUTO5220
c IREGTP = KEY TO THE TYPE CF REGRESSICN TO BE PERFORMED | AUTDS230
C EXPCN = EXPCNENT TO BE USEL IN AN EXPONENTIAL REGRESSIOCN | AUTOS5240
c ICOL2 = PCINTER SHCWING WHICH OF THE COLUMNS [N YSBASE {AUTO5250
C (WHICH CCUNTY) IS BEING REGRESSED CR PRINTED JAUTO05260
C XSBASE = VECTCR CCNTAINING TRAWSFCRMED X*Se¢ SUCH AS LOG X {AUTOS270
c XSPRGJ = VECTOR CCKTAINING PRCJECTED X'S, USED TO CALCULATE |AUTI5280
c THE PRCJECTED Y'S BY APPLYING THE REGRESSIUN lAUT0529G
C EQUATICN LAUTOS5300
e e b P EE S S P L LBy 10D S0 LR S 8]
SUMXY=0,C000000090 AUTO05320
SUMSQX=0.000000200 AUTO5330
SUMX=0.0000000C0 o AUT05340
SUMY=C.0CC000000 AUT05350
SUMSQY=0.C0000000 AUT0S360
e an D Eimated AUTO5370
C FIT TREAND LINE TO BASE CATA.I AUTO5380
L - - AUT05390
623 0O 600 I=1l4N AUTO054C0
SUMY=SUMY+YBASE{I,ICCL2) AUT05410
SUMX=SUMX#XS3ASELL) AUT05420
SUMSQX=SUMSQX+XSEASE{]l 1 %x%2 AUT05430
SUMSQY=SUMSQY+YRASE(I,ICOL2)**2 AUTD5440

600 SUMXY=SUMXY+YBASE(L,ICOL2)*XSBASE(I) AUT05450
SUMXSQ=SLMXxk2 AUTD5460
XBAR=SLMX/N AUTO5470
YBAR=SUMY/N AUTD5480
TOP=SUFMXY~-({ SUMX®SLMY) /N) AUT05450
BETA=TCP/({ SUMSQX-SUMXS5C/N)} AUTO05500
ALPHA=YBAR-{BETA%*XBAR) AUTO05510



C-

—— - -

c PRCJECT BRASE CATA K YEARS.|

624
109
626
T10
625

601

GO TO (62446254626}, IREGTP

DO 70S 1=1,%
XSPROJ(I}=XBASE{N)+!
YSPRCI{I[I=ALPHA+BETA*XSPROJII)
GO TO €4C

DO 710 I=1,K
XSPRCJL{I}=({XBASE(N)+1)xEXPON
YSPRCJ(I}=ALPHA+BETAXXSPROJ( [}
GO TO €40

DO 601 I=1.K
XSPROJLI)=DLOG(XBASE(N}+1)
YSPROJII)=ALPHA+BETA¥XSPROJII}

640

568

-

. s T — T — T ——

TOP={ SLEXY/N-XPAR¥YBAR)

BOT=CSCRT[{SUMSQX/N—XBAR**2) ¥ SUMSCY/N-YBAR%%2]} )

RSQ=[TCP/BCT)==2
RETURN
END

——— ——— - — ———
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AUTOS5520
AUTO5530
AUTO5540
AUTG5550
AUTO5560
AUTO55T0
AUTO5580
AUTO5550
AUTO560C0
AUTO05610
AUT05520°
AUTO05630
AUTO05640
AUTO5650
AUTO5660
AUTG5670
AUTO5680
AUTO05650
AUTOST0G
AUTO5710
AUTO5720
AUTOS5730
AUTOS5740
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SUBRCUTINE
PROJCT

r

COMMON

SUMXY=0.0
SUMSQX=0.0
SUMX=0.0
SUMY=0.0
SUMSQY=0.0

a DO I=1,N

SUMY=SUMY+YBASE(I,ICOL2)
SUMX=S!7"8+"SBASE({I:

SUMSQX=SUMSQ¥4 XSBASE(I) #%2
SUMSQY=SUMSQY+YBASE(I,ICOL2)*%%*2
SUMXY=SUMXY+YBASE(I,ICOL2)*XSBASE(I)

4

SUMXSQ=SUMx**]
XBAR=SUMX/N
YBAR=SUMY /N

W

TOP=SUMXY- { (SUMX*SUMY) /N)
BETA=TOP / (SUMSQX-SUMXSQ/N)
ALPHA=YBAR~- (BETA*XBAR)




IREGT

DO I=L,K

172

624

D

L4

XSPROJ(I)=XBASE(N)+I
YSPROJ(I)=ALPHA+BETA*XSPROJ(I)

i

625

' ’{ DO I=1,K

XSPROJ(I)=DLOG(XBASE(N)+I)
YSPROJ (I)=ALPHA+BETA*XSPROJ(I)

t

4

DO I=1,K

) 626

N

XSPROJ(I)=(XBASE(N)+I) **EXPON
. YSPROJ(I)=ALPHA+BETA*XSPROJ(I)

|

TOP=( SUMXY /N-XBAR*YBAR)

BOT=DSQRT( (SUMSQX/N-XBAR*#%2) *(SUI@SQY/H—YBAR*_*Z) )

b

RSQ=(TOP/BOT) *¥*2 |

L
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VIII. Subroutine Minval

The subroutine replaces missing input data if requested, and automatically
converts the input years to a form acceptable for regression. If IZERO, read
in the main program, was YES then this subroutine replaces missing data
or zeros in the input data. For example, if the data for 1950 and 1952
is available but not for 1951, and the replacement section of Minval was
turned on {via IZERD=YES) then the program would calculate values for the
missing data and fill it in before performing the regressions. The actual
methods used to calculate the missing numbers are detailed in the comments
on the Minval 1isting. Because of the way Minval calculates the missing
data by looking at the data for the year ahead and behind it, no county can
have two consecutive year's data missing or Minval will replace then incor-
rectly.

Minval also scales the input years for regression. The input years
(XYEAR) are adjusted to integer numbers starting with 1. This is done so that
the X and Y values used in the various regressions will be scaled correctly
in relation to each other. The scaling is done by finding the smallest
year in the input years (called MINXYR}. This number minus one (called
IREDUC) is then subtracted from each value in XYEAR and the scaled results
are stored in vector XBASE.

The method of reducing the years to smaller scaled values allows the
use of years that are greater than one year more than the previous. For
example: 1930, 1927, 1945, 1970 is a perfectly acceptable stream of input
years.

A flowchart of subroutine Minva] follows a listing of it.
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SUBROUTINE MINVAL(IZERG!

REAL¥B YEASE,TOP,BCT +RSNEXPCN

REAL*B XSPRGJ(6D}y XSBASE +SUMX,ySUMY, SUMSQY ,SUMSQX XBAR

REAL*8 YBAR,ALPHA,BETA,SUMXY,XEASE
COMMCN/$PROJ/XBASE(40) s XSBASE(40)ALPHABETASYBAR,\YBASE(40,26),EXP
%CN+RSQ,YSPRCJ(60) 4 ICCOL2, IREGTP ¢K¢N
COMMON/REGR/XYEAR(4D) 1 XSYEAR(G60) L

INTEGER*4 XYEAR, XSYEAR

INTEGER*4 YES/'YES'/

[ e b e
c THIS SECTICN REPLACES ZERDS IN THE BASE CATA. IF THE MISSING 1
c DATA IS THE FIRST YEAR'S DATA, IT IS REPLACED WITH THE SECOXND |
c YEAR'S CATA MINUS THE AS5SOLUTE VALUE CF TrE DIFFERENCE BETWEEN THE |
c SECOND AND THIRD YEAR'S [ATA. IF THIS IS LESS THAN ZERO, THE FIRST]|
C YEAR IS LEFT AS ZERC. i
c IP THE MISSING DATA IS THE LaST YEAR, IT IS REPLACED WITH THE NEXT |
C TO LAST YEAR'S DATA PLUS THE DIFFERENCE BETWEEN THE SECOND TO LAST |
C AND THE THIRD TO LAST YEAR'S DATA. |
(o IF ANY CTHER YEAR IS MISSINGy, THE AVERAGE CF THE YEARS BEFORE AND |
c AFTEP IT IS USED IN PLACE CF THE MISSING CATA. |
c IF TWO YEAR'S DATA IN A ROw ARE MISSING, THE USER MUST CALCULATE |
c ONE OF YHEM AS THIS ROUTINE WILL CKNLY REPLACE THE SECOND ONE. |
c _______________________________________________________________________
CEk%sREADC IN 12ERC IN MAIN/ IF YES,TEST FOR 2ERDS, IF NO SKIP THIS SECT.I
c _______________________________________________________________________
IF{IZERO.KE.YES) GC TO L2
00 5 J=1,L
DO 5 l=1|N
IF{YBASE(1,J).EQ.D) GO TO 8
GO TC 5
8 IF{1.EC.l1}) GO TO 9
IF(I.EQ.N) GO TD 10
YBASE(IJ)={YDASE(I-1,J)+YBASE(I+1,0))/2
GO TO 5
9 YBASE(l,J)=YBASE(2,;J)-(YBASE(3,J)1-YBASE(2,J))
IFIYBASELL,J}.LT0) YBASE(Ll,J1})=0
GO 10 5 ;
10 YBASE(I,J)=YBASE(I-1,J)+(YBASE(I~-1,J)-YBASE(1-2,J)}
IF(YBASE(N,J).LT.0) YBASE(N,J)=0
5 CONTINUE
c ____________________________________________________________________
c THIS SECTICN TRANSFCRMS THE INPUT YEARS (XYEAR) INTO INTEGERS |
c STARTING WITH 1 SO THE REGRESSIGN INPUT VALUES WlLL BE SCALED COR- |
C RECTLY. THE SCALEC RESULTS ARE PUT IKTO XBASE. |

12 MINXYR=XYEAR(1)
DO 6 I=14h
IF(XYEAR(I).GT.MINXYR) GO TO &6
MINXYR=XYEAR(])

& CONTINUE

IREDUC=MINXYR-1

00 7T I[=1,4N

XBASE(I)=XYEAR(I)}=-IREDUC

RETURN

END

AUTOS5750
AUTO5760
AUTOS5T70
AUTOST780
AUTO579C
AUT05800
AUTOS5810
AUTCS820
AUTO5830
AUTO5840
AUTO5850
AUTO5E60
AUTO5870
AUTOS5BEQ
AUTOS8%0
AUTOS5500
AUTOSS91Q
AUTD5%29
AUTIS5930
AUTO5%44¢
AUTO5950
AUTO596Q0
AUTI59740
AUTI5980
AUTO5%50
AUTO06500
AUT06010
AUTO6020
AUTQ6030
AUTD6042
AUT0605C
AUT06060
AUT06070
AUTOGCBO
AUT06090
AUT06100
AUTO6110
AUT06120
AUTO06122
AUTOEL3D
AUTOE 40
AUTCOE150
AUTU6160
AUTO6LTO
AUTO61L80
AUTO061590
AUT06200
AUTO06210
AUT06220
AUT06230
AUT06240
AUTO06250
AUT06260
AUT06270
AUTO06280
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Subroutine Minval Flowchart

SUBROUTINE
MINVAL(1ZERD)

¥

COMMON
12
T
JZERO ¥ YES MINXYR=XYEAR(1)
? ;
F : no 1=1,N
% L Do j=1,L
DO I=1,%

YFAR(I) > MINXY:
7

MINSYR = ?\‘YE‘J\R(I)}

—

9

YBASE(1,J)=YBASE(Z,J)-
(YBASE(3,3)-YRASE(2,))

I JREDUC=MINXVR-1

msr:u;.sx ) pO I=1,N

XBASE(T)=XYEAR(I)-IRECUC

YBASE(I,J)=(YBASE(I-1,J}+
YBASE(I+1,1))/2 E 5

‘ RETURN ]

YBASE(I,J) = YBASE(T-1,J) +
{YBASE(1-],J)-YEASE(I-2,1))

BASE(I,.) YBASE(N,J)=0

<0 ?

TO
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IX. Subroutine Idist

This subroutine controls the printing of output from the program.

This is done via setting'controlling parameters and then calling subroutine
Ititle to print title blocks on each page, subroutine Istat to print a
statistics block at the end of each projection set, and subroutine Idata

to print the base and projected data sets. Idata automatically compensates
for districts with enough counties to reguire two pages in width to print
them‘and adjusts lenathwise for any size base and projected data sets, up
to the maximums.

Idist begins by calculating the total numberof lines of data to be
printed. This is found by dividing the number of base years by five to
give the number of blank lines to be inserted between them (IBSEC). Next,
this is repeated for the projected data set. (IPSEC) The sum of those
plus N (the number of years of base data) plus K (the number of years
of projected data) plus one (to allow for the two lines between the base and
projected data sets as IBSEC already allows for one) is equal to the total
number of data lines of output. (TOTLIN)

Idist is designed so that the statistics block will never be printed
on a page unless all 10 lines of the statistic block can be printed on
that page. If the statistics block must be printed on another page, all
by itself, the title block is printed first, but the year in the county
name line is omitted. The year is dropped via Ititle when the flag IPRTDT
is set to 1 by Idata. From the placement of the statistics block and the
total number of lines of output, Idata determines the number of pagés in
length each projection set will be. This is determined using the facts
that each page can contain up to 60 lines, the title block is 12 lines long,
and the statistics block contains 10 lines. The logic used is shown in

the second comment box in the subroutine listing.
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Once the number of pages in length a given projection are determined,
the number of pages in width (1 or 2) are determined. If the number of
counties is 12 or less, they and the district totals will all fit on one
page in width. Otherwise, two pages in width must be used. If this is
the case, the 2nd pages "in width" print after the pages making up the 1st
page "in width." From the number of pages in width and the number of
counties, IQUIT, IEND, and ISTART are set to control which counties are
printed on which page in width.

From the values of IPAGE, NOYEAR, and IWIDTH, Idist determines the
sequence in which to call Ititle, Idata and Istat. The second page in
width is run after the first, before the next projection set is printed,
with the values of IQUIT, IEND, and ISTART changed appropriately so the

correct counties will be printed.
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AUTH6290

SUBRNUTINE IDIST
e AUT )6 300
C  THIS SUEGFCUTINE CCNTRGLS THE PRINTING OF RUTPUT VIA THF CALLING lAUTOC 310
C OF SUBRCUTIMES ITITLE,ICATA, AHD I5TAT. FAUTOGI?S
G e e e e e e e e e e e e e e e e e e e AUTUE330

REAL=8 YBAST,TCP,RCT,RSG,EXPIN AUTUG 44

REALAS XSPROJ( 63, XSHASE {SUMX y SUMY  SUNSOY ,SUMSCX , XBAR AUTUH3SD

REAL=8B YBARP,ALPHALBETA,SUMXY, XEASE
CCMMON/$PROJ/XBASE(4C) 4y XS3ASE(4)) y ALPHA, RETA,YBAR, YRASZ(4),20),5XPrUTS63T0

AUTO6360

FOMJRSO,YSPRAJLIOGI) S ICOL 2, IRESTP sk e N AUTO628)
COMMCN/LPECSTZIGAP s PROCNAM DOPMAT LIS 425,3),3ESPRO{60 426, 3) AUTCL3ICY
COMMON/FEGR/XYEAR(4T), XSYEAR(AD),L AUTC 64005
COMMCR/CZTDISTE L IPRTCT gL TNz 053y LINEZI33Y ,LINER(Z3),LINESGTESY LITHNAUTORSG LY
1ES5{21 ) ,LINCGI3T),10UIT AUT 042
CCMMOUN/G/1START y IEND JMFLINE KFLING, IPRNST, ISKIP AUTIA420
COMMTIN/ 8P AGE/MUPAGE AUT LSS0
INTEGER XYLAR,XSYEAS AUTIR45D
[ mmmm e e e e e e e e e e e - e MITI5%LN
Cc K = AMJFBER QOF YEARS CF CATA T2 PRCJFCT, (M2iX=30) faUTuUCa 79
C L = NUMIAER OF CCLMTIES PER DISTRICT (MAX=25) frUTOLaRD
C N = NUMBER NF RASE YFARS JF DATA (MAX=45C) frutTnasyy
C IPAGE = MUVRER DF PAGES IN LEMGTE 142,CF 3 VAT w5t
C IKIUTH= ANUMBEL JF PAGES IN WINTH 1 2B 2 LT s1)
c NCYLAR= g = PRINT STATISTICS AT THE 377%™ CF THE LAST PAGE. {AUTuLS2 S
Cc 1 = PRUINT STATISTICS AT THE TSP 2F THE LAST Pas-, [AUT O34
C IBSEC = NUMBER QOF SPACCS 3ETWEEN 5 YEAR SR0UPS IN TH:Z 3451 CATE | P TaG340
C IPSEC = RNUMRER OF SPACES BETwccN 5 YEAR GROUPS N THE P2JECTFT | AUT 6550
C CATA [AUTSO503
C ITOTLN= TIOTAL NUMRER OF GUTPUT LINES eXCLUSIVE OF TITL:L BLIACKS AN [AUT s 7))
c STATISTICS JANT 26500
C NFLINE= FIRST LINE NF PASE NDATA TC BE PRINTED WHEHM 1DAT 1 IS CALLTD [AUTIs5G
C KFLIKNE= FIEST LIBE CF THE PROJECTED NATA TG B8E PRINTED . iZN lAUT 64 GU
c ICATA IS CALLEC |AUTIARELG
C IPRTDT= SIGMNALS ITITLE TC CMIT PRINTING THE YEAR IN THt TITLE BLOCKJAUTHLA20
C ISKIP = SICGRAL TO ICATA THAT SASE DATA vAS AL2ELDY PRINTZD ON A {AUTVES2D
C PREVINUS CALL AMD TG SKIP FRINTING IT THIS 1 1IMc FAUT 6243
C IPROST= FROJECTINN SET NMUMBER FRUM 1 TO 3 WHERE 1 IS5 Tt BREST | AUTUGRESD
C (BASED CKN RSQ'S) |AUTOEBED
C ISTART= NUMBER OF THE (COLNTY THAT THE CUTPUT PAGE STAPTS wWITH. |auT66TyY
c (CCLUMNY NO, OF MATPICES 2=SPR{, CFR COPMAT WHEN USED 14 |AUTOEARY)
C SUBRCUTINE 1STAT:.) [AUTCEAG
C TEND= ANUMRER OF COLUNMN IN ACS©3Y THAT JUTPUT PASE ENDS WITH. 1AUTOE TGO
Cc (= L+1 ON THE LAST PAGE IN wICTH, TG ALLOW FOP THZ DIS- |AUTUETLY
C T2T2L COLUMN, |AUTOETZ )
C TQUIT= NUMRER OF THc COLUMN OF MATRIX CCOPMAT THE CUTPUT PASE'S {AUTOET 3O
C STATISTIC BRLCCK ENCS WITH. (= L ON THE LAST PAGE 1IN WIDTid |AUTOO74Y
C AS THE DISTRICT COLUMN HAS NC STATISTICS. lAUTOETSD
[ NOPAGE= FLAG FOR ITITLE N3T T0O DD PAGING &S THE LAST PAGc OF QUT- |AUTO6T Y
C PUT WAS FILLFO AKD CAUSED PAGING BRY THE SYSTEH. JAUTGAETTD
L et e e R EE ST AUTUGTR )

NOPAGE=0 AUTO6790

IRSEC=N/5+.4% AUTUGHCG

IPSEC=K/5¢.4 AUTO06319

ITOTLN=IBSEC+N+1+1PSEC+K AUTUEE2Y

IF(ITCTLN.LF.38) GC TO 1 AUTOESYS

IFLITCTLNGLE.48) GC T0 2 AUTOES4D

IF(ITOTLN.LE.36) GC TO 3 AUTOE357)

IF{1TCTLAN.LE.256) GC TO & AUTO6R6Y

GO T0O 5 : AUTUL3TO

e AUTUGBR0



c IPAGE = 60 LINES TITLE BLOCK = 12 LIRNES STATISTICS = 10 LINES
C 48 LINES/PLGE+TITLE BLCCK 39 LINES/PAGC#TITLE BLICK+STATISTICS
c
c ITOTLNL.LE.3B = PRINT 1 PAGE WITH STATISTICS AT ROTTOM
c ITOTLRN.LEL48 = PRINT 2ND PAGE ATTH 7JMLY TITLE BLOCK (WITHNUT YEAER
c IN IT) ANC STATISTICS.
o ITOTLNLLE.B6 = PRINT 2 PAGES WITF STATISTICS AT BOTTOY 9= 2D PAGH
c ITOTLN.LE.G& = PRINT 3FD PAGE WITH CNLY TITLE BLOCK (WITHOUT YEAR
c IN IT) AND STATISTICS.
C TO MAX CF 121= PRINT 3 PAGES WITH STATISTICS AT 8NTTOY NS 320 PAGS
C ...................................................................
1 IPAGE=1
NOYEAR=D
GO TO 59
2 IPAGE=2
NOYFAR=1
63 TO 50
3 IPAGE=2
NUYEf\':':J
GO TC 50
4 IPAGE=3
NOYEAR=]
GO TO S0
S IPAGE=3
NOYEAR =0
59 IF{L.LE.12) GO TO 51
IWIDTE=2
GO TC 372
51 IWIBTE=1
c __________________________________________________
(o DY THE FRLLCWING CNGCE FOR FACH PRCJECTICMN SET |
c ANG JNCE FCR CACH PAGE IN WIDTH, |
C __________________________________________________

32 DO 39 IPRCST=1,3
DO 30 I=1,IWIDTH
NFLIRE=]
KFLIANE=
IPRTCT=9
IF(IwICTH.SR.2) G2 TC 10
ISTART=]
1QUIT=L
TEND=L+1
60 TC 11
10 IF(I.EC.2) GO TO 12
ISTART=] s
IEND=13
IQUIT=13
GO TC 11
12 1START =14
IEND=L+1
IQUIT=L
11 ISKIP=(
IF(IPAGE.EQ.3) GO T9 6
IF{IPAGE.EQ.2) GC TO 7

{ e P

c IPAGE=1,NOYEAR=]

CALL ITITLE
CALL ICATA .
CALL ISTAT
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| ALITUA35

[AlITuAG)D
JAUTGES1D
| AUTI6920
{AUTOER3g
fAUTIA 740
14UT9€e350
1AUTH %360
20T 3970
{AUTI5682

———AYT )1£99D

AUTATIOL
AUTST751 G
AUTATI20
AYTIT7230
AITHDTR49
AUT2T7350
AUT T80
AUTSTCTI
ALIT 370834
AUTST.63
AUTOT I
AITuTI iV
AUUTOT7120
Aurarizo
AUTOT1 4
AUTOTLI50
AUTOT169D
AUTGTITC
AiTa71RQ
AUT2T1<D
AUTIT200
AUTDTI214
AUTHT2240
AUTu7230
AUTIT245
AUTQT7250
AITUT263
AUTRTZTLC
AUTUTZ239
AUTAT2GD
AUT 373309
AUTOT=1D
AUTODT 225
AUTY7:-=0
AUTO7340
AUTOT2SS
AUTNT360
RUTODT3ITC
AUTIT330
AUTOT719)
AUTS74589
AUTJIT410
AUT(QT420
AIT2 7439
AUTOTa 4D
AUTDI?450
AUTO07450
AUTUT4TO
AUTI 7480
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GO TO 39
IF(HCYEARL.EQ.D) GO TC 8

c IPAGE=2,KOYFAR=1]

[

c 00 NIT PRINT STATISTIC BLOCK IF DISTRICT IS THE OMLY C2L JMN

c PAGE AND CNLY THE DISTRICT*S STAT s3LICK

6

30

CALL ITITLE
CALL ICATA

IF(1ENC.EC.14) GC TO 30
IPRTOT=1

CALL ITITLE

CALL ISTAT

co0 10

CALL ITITLF
CALL 1ICATA
CALL ITITLE
CALL ICATA
CALL ISTAT
GC TO 30

IF(NOYEAR,Z9.0) G T §
CALL ITITLE

CALL 1CATA

CALL ITITLE

CALL ICATA
IFCIEND.EQ.L14) GO T3 30
IPRTDT=1

CALL ITITLE

CALL ISTAT

GO TC 30

—— s —— =

CALL ITITLE
CALL ICATA
CALL ITITLE
CALL ICATA
CALL 1TITLE
CALL ICATA
CALL ISTAT
CONTINUE
RETURN

END

WAULD 2E
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AUTIT499)
AUTDT50C
AUTO7510
AUTOT529
AUT)7533
ATGT549
AUT37559)
ALT 37552

IAUTUT554
1AUT 27555

AUTOTS5S
ALTYTA57
AUTS T
AUT 7570
AUTST53489
AUT)75¢)
LMUT T35
AUTITAY D
AUTOTE2Y)
AUTg763C
&iJT JT754.)
AUT )7650
AATCTAE7
ANTI74T0)
AUTITS00
AUTTAGS
AUITATTOD
AUTOTT7LY
AUTIT?20
AUTATTID
AUTITT4)
AUTA775)
AUTITTEC
AUT 1762
AUTITTTu
AUTZTTED
AUTJTTOQ
AUT2TBLT
AUTAQT781C
AUTGT322
AUTSTR2D
AUTIT340
AUTJTARSO
AUTST736Y
AUTITHTO
AUTQT78A%
AUTOT7320
AUTOTSCUL
AUTQT7A1L
AUTYTI29
AUTCT7930
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SUBROUTINE
IDIST 3

A

COMMON

L

NOPAGE=0

IBSEC=N/5+.4
IPSEC=K/5+.4
TTOTLN=IBSECHN+1+IPSEC+K

5

1
F IPAGE=3 |

KOYEAR=D l

ITOTINS 48

ITOTLN £ 96
T

T
,_E_J;. 4
IPACE=1 IPAGE=2 G -
PAGE=2 IPAGE=3
NOYEAR=0 HOYERE= NOYEAR=C NOYEAR=1
+ - L L
AN )
T
51
F T
IWIDTH=2 - L412
? IWIDTH=1




@ : DO IPROST=1,3" 182

L DO_I=1,IWIDTH

F
e
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X. Subroutine Ititle

This subroutine prints the title block at the top of each page of
output. The titles were centered earlier by cails to subroutine Center mode
in  Main. Depending of the value of IPROST, each title gives the
number of the projection set that follows it where ONE denotes the set
containing the best projections in terms of rz and so on.

The district name read in the main is also put at the top of each
page of output. If the output page contains the first 13 counties (or less)
of a district the first half of LINE4 is printed above them, as it contains
the names for those counties. Likewise, the second half of LINE4 is printed
above counties 14 thru 25 (2nd page in width).

The flag NOPAGE controls the printing of the first title under different
formats. If NOPAGE is zero, a format is used that causes paging before the
title block is printed. If NOPAGE is 1, the format used does not cause
paging.

The flag ISUMRY controls the printing of the line containing the pro-
jection set and district numbers. If ISUMRY is 1, which it is when Ititle is
called from -:broutine Summry, the projection set and district number line
is omitted. Otherwise, when ISUMRY=0, the Tine is printed.

A flowchart of subroutine Ititle follows a listing of it.
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SUBROUTINE ITITLE AUTOT940

(wmrmm e e ———— e e AUTOT950
¢ THIS SUBRCLTINE PRINTS THE TITLE BLCCX ON EACH PAGE OF OQUTPUT. tAUTOT960
T ittt e I T L L T . AUTQ79T70
CCMMCA/C/IGISTR,; IPRTET,LINEL(23) ,L INEZ{33),LINE3{33),LINE4(65)},LINAUTOT4530
1ES{31),LINEE{3L) IZUIT AUTD7390
COGMMON/G/ISTART s TEND JHFLINEZKFLINE , IPROST (ISKIP AUTOBOQO
COMMCA/$PLGE/ NCPAGE AUTOBO10
CCMMCM/$SUM/ TSUMRY AUT0BRO20
INTECER*4 ONE/*1ST*/,TWO/%2ND*/, THREE/ '3RD Y/ AUTC3030
IF(NOFAGELEQ.L) GC TC 25 AUTC 5040
WRITELE,1) LIMNEL AUTOEOSO

1 FORMAT("17,3344) AUT0B060

GO TO 20 AUTOBDTO

25 WRITE(&,25) LINEL AUTDBOBC

26 FORMATI(1X,3344) AUTOROGD
NOPAGE=0 AUTOBL0O

20 WRITE({6,2) LINEZ AUTOBLIO

2 FORMAT(*G*,33A4%) AUTO8L20

R AUTOBL130
C SELECT PRCJECTIGN SET NUMBER. | AUT0B8149
[ AUTDB1590
IF{ISUMRY.EQ.L} GO TO 81 AUTO8160

GO TC (4,5,6), IPRCST AUTLBLTD

4 ISETNVM=CNE AUTOB180

GO 10 7 AUTOB193

5 ISETNF=TRGO AULTGB200

. GG 7O 7 AUTOB210

6 ISETHM=TFREE AUTO8220

7 SRITE!6,3) ISETNM,IDISTR AUTGB230

3 FURMATIY0T4A3,% PRCJECTION SET',102X,'DISTRICT *,43) AUTO8240

_ G0 TC 89 ; AUTO8250
81 1S5uMky=0 AUT08260
WRITE{6,82) AUTO2270

82 FORMATILIX) AUTO8ZE0

80 HWRITE(64E1} AUTO823%0

8 FORMATI(1X,132{'-*}) AUTO05300
WRITE(6,5) LINE3 AUTOSB31L0O

9 FORMAT(1Xy33A4) AUTO8320
WRITE(&,10) AUTO98330

10 FORMAT{*0',63X,'CCLNTY") AUT0B340
WRITE(6,8) AUTOB350
B AUT0B360
c IF ISTART > 14 = SECCND PAGE WIDTH OF OUTPUT SO USE | AUTO0B3TO0
€ COUNTY NAMES IN SECCND HALF OF LINE4. | AUT0B380
L e L L L -— e AUYT08350
IF{ISTART.GE.14) GC TO 15 AUTO8400

L et i Tt S 2 - -—— AUTOB410
C WHEN IPRTOT = 1 DO NCT PRINT YEAR IN TITLE BLOCK. i AUTO0B8420
L et e -— ——— AUTODB430
IF{1PRTDT.EQ.1) GC TC 11 AUTO 8440
WRITE(&,12) (LINE4(I},1=1,30) AUT08450

12 FORMAT(4X,'YEAR® 45%X,30A4) AUTO08460

GO TO 13 AUTODB470

il WRITE{6,14) {LINE4(I)yI=1,301} AUT08480

14 FORMATI13X,2084) AUTDB849C

GO TO 13 AUTGB500

15 IF{IPRTDT.EQ.L) GO TC 16 AUT0B510
WRITE(6412) {LINE4(I}y1=31,460} AUTO0B520

GO TO 13 AUTOBS30
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16 WRITE{6,14) (LINE4(I),1=31,60) AUTJB540

13 WRITE(6,8) AUTOB550
RETURN AUTO08560

END : AUTOB570



Htite(ﬁ 3 1)

SUBROUTINE

ITITLE

COMMON

LINEL

NOPAGE = 1

25
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Write(6,26)
LINEL

NOPAGE= 0

ISUMRY= O

LINE2

p

write(6,82)

Write(6,2)

?

IPROST = 2

IPROST = 3
? .

4

ISETNY=ONE

5

ISETNM=TWO

-

Write(6,3)
ISETNM,IDISTR

® 7

Write(6 ,B)




N

Write(6,9)

LINE3

wWrite(5,10)
"COUNTY"

&‘

Write(6,12)
(LINE&(I)-I=1,3U:

_—
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16

Write(6,14)

(LINE4(1),I=3i L0

_—

\____—/1

L(LTNES (1),

1=31,60]

o

.
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XI. Subroutine Istat

This subroutine prints the statistics block at the end of each set
of projections. The stafistics are generated by printing the contents
of matrix dopmat. The last row of dopmat, which contains the projection
type, is transiated from a number into a character name , such as 1.4 EXP,
before being printed. This is done by using the pronam number as a pointer
to vector QUTPUT which contains the character name equivalents of the
numbérs. The character name 1is then assigned to vector OUTLIN which is
printed in lieu of the fifth row of dopmat. If pronam is 99 or 98, it
is translated directly by an if statement so that vector OUTPUT doesn't
have to be 99 positions long.

After the projection type is printed, Istat prints two Tines of foot-
notes. These are printed if ISUHRY equals zero. If not, when Istat is
called from SUMMRY, the printing of the footnotes is skipped.

A flowchart of subroutine Istat follows a listing of it.



189

SUBRCUTINE ISTAT AUT(0B580
Ot e m s st e S S i i e e e e ol e 5 —====-AUT0B8590
c THIS SUBFCUTINE PRINTS THE STATISTICS BLOCK AT THE END OF EACH AUTOB600
C SET OF PROJECTICNS. ’ |AUTOB6LO
C==—-- e S e e e S st s e M 5l s s s e AUTOB620

COMMCN/$PROST/IGAPPRCAAM,DOPMAT (5,25, 3}+BESPRUO(60,+26,3) AUTOB630

COMMGN/C/IDISTRyIPRTCT yLINEYL(33),LINE2(33)},LINE3(33),LINE4(65),LINAUTOB640

LE5(31),LINEG(31),ICQUIT AUT08650

CCHMCN/G/ISTART.IEND,NFLINE,KFLINE, IPROST, [SKIP AUTO86560

COMMON/$SUM/ ISUMRY AUTO8680

REAL*8 LINEAR/" LINEAR*/,LOG/* LOG*/,0UTLIN(25) AUTO08690

REAL*B CUTPUT(16)1/'0.1 EXP'"¢"Ca2 EXP'y'0,3 EXP'4'0.4 EXP'4'0.5 EXPAUTOB700

174'0.6 EXP'y'0,7 EXP'3%'0.8 EXP"3%0.9 EXP'4'1.0 EXP','1,1 EXP",'1.2AUTOBT10
2 EXPT¢'"1.3 EXP','1.4 EXP®*y'1.5 EXP'y"'1.6 EXP'/ AUTOBT720
WRITE{6,41) AUTOB8T30
1 FCRMAT(1X,132(°*'-")) AUTO08740

IF(IEND.NELL4) GC TO 20 AUT08750Q

IF(ISTART.NE.14) GC TO 20 AUT08760

DO 26 J=1.5 AUTOBTTC

26 WRITE(&,251 AUTO8T80

25 FORMAT({1X) " AUTO08T90

GO 1O 27 AUTO0B300

20 WRITE(&,2] (DOPMAT(L,J4IPROST) 4J=ISTART,ICUIT} AUTO08510

2 FORMATI4X,'RS5Q",6Xy13[1X,F8.%)) AUTO08820
WRITE(6,3) (DOPMAT(2,J+sIPROST)J=ISTAPT,ICUIT) AUTO08830

3 FURMAT(4Xs'ALPHA'p4X,13(1X,F8.2}} AUTO03340
WRITE(6:4)} [DOPMATI(3,J,IPROST},J=IS5TART,IQUITI AUTOQ8E50

4 FORMAT({4X,"BETA",5X413(1X4F8.2}1) AUTO08860
WRITE(6,S) (DOPMAT(44J,IPROST),J=ISTARTICQUIT} AUTOESBTO

5 FORMAT(4Xy"'YBAR® ,5X,13(1X+F8.2)1} AUTOBB8C

G s e et o et i AUTOB8SO
C THIS SECTICN TRANSLATES PRCNAM [INTO A CHARACTER NAME. THIS IS {AUT08900
C DONE BY USING THE VALUE CF PRCNAM AS A PCINTER TO AN ARRAY CON- | £0TO38910
c TAINING THE CHARACTER NAME EQUIVALENTS OF THE NUMBERS. | AUTCAS20
Crrmmm e e e e e e e e e e e e e e e e e e e s e e e ———————— AUTCES30

DO 12 J=ISTART,ICUIT AUT0B940

IF(DOPMAT{5,J,1PROST).EQ.99.0) GO TO 10 AUTOBS50

IF{DOPMAT(5,J,IPRCST)4EC.98.0) GC TC 11 AUT(8960

KEY=DCPMAT(5,J4,IPRCST) AUTO0B8970

CUTLIN(J)}=0UTPUT(KEY) AUT0B980

GO TO 12 AUT08990

10 CUTLIM(JI=LINEAR AUTOSN00

GO TO 12 AUTO09010

11 OUTLIN(JI=LOG AUT09020
12 CONTINUE ; AUT09030
WRITE(6¢6) {QUTLIN(J)4J=ISTART,ICUIT) AUYDS040

6 FORMAT(4X,'PRO TYPE'2X,13(1X.AB)}) AUTO09050
27 WRITE(E,1) AUTO0S9060
IF{ISUMRY.EQ.1) GO TO 43 AUTO0907G
WRITE(G, 7} AUTO9080

7 FORMAT{4X,*SOURCE=") AUT09090
WRITE(&6,8) (LINES(I) [=1,31) AUTO09100

8 FCRMATI(BX+32A4) AUTO9110
WRITE(648) (LINES6{1},1=1,31) AUTO0S120
RETURN AUTO09130

43 ISUKRY=0 AUTOS140
RETURN AUT09150
END AUTO09160
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ISTAT

COMMON

write(6,1)
i32(~%)

\_/_

F
, DO J=1,5
Write(6,25)

—
Write(6,2)
(DOPMAT(1,J, IPROST) ,
J=ISTART,IQULT) L

TO

write(6,3)
(DOP:AT(Z, J,IPROST},

J=1START, IQUIT)

Write(6,4)

(DCPMAT(3,J, IPROST),

J=1START,IQULT)
—

;

Write(6,5)
{DOPMAT (4 ,J,IPROST),
J=ISTART, IQUIT)
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DO J = ISTART,IQUIT

10

OUTLIN(J)=LINEAR

POPMAT(5,J,IPROST
= 99.0 7

11

DOPMAT (5,7, IPROST?

=98.0 ? QUTLIN(J)=L0C

KEY=DOPMAT(5,J, IPROST)

OUTLIN(J)=CUTPUT (KEY)

L' 4

Write(6,6)
(OUTLIN(J),J=
ISTART, IQUIT)

E>“4r Write(6,1}

Write(6,7) - F T

L1 11 % -
SOTRCE ISUMRY = 1 ISUMRY = 0

write(6,8) ~
LINES(L),I=1,31)

Write(6,8)
(LINE6(I),I=1 ,31)
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XII. Subroutine Idata

This subroutine prints the base and projected data for each projection
set. The first half of Idata prints the base data, which is the same for
each projection set. The second half of the subroutine prints the projections
for each projection set, with the projection set number being given by the.
value of IPROST.

_Count is kept of each T1ine of data printed and each space made so that
the statistical block won't be printed on a page unless all 10 lines of the
block can be printed on the same page. ICOUNT keeps track of the number
of Tlines printed on a page. It is reset to zero each time this subroutine
is entered.

In order to start printing with the correct next line of data on the
next page, the number of the row of the data matrix that printing resumes with
must be recorded before exiting this subroutine. This is done via NFLINE
.and KFLINE. NFLINE is set if the subroutine was printing_the base data
when exited. If the subroutine was printing the projected data set,
KFLINE is set with the starting 1ine and ISKIP is set to 1 so the part
that prints the base data will be skipped over the next time Idata is called.
IFLAG is used so that every five years of data output a space is left.
Two spaces are put between the base and projected data sets.

A flowchart of subroutine Idata follows a listing of it.



SUBROUTINE IDATA
REAL*8 YBASE,TOP,BOT ,RSQ,EXPCN

REAL*8 XSPRCJ(6Q) s XSBASE,SUMX,SUMY ; SUMSQY , SUMSQX s XBAR

REAL*8 YBAR,ALPHA,BETA,SUMXY +XBASE

193

AUTG9170
AUTO9180

AUTO9190
AUT09200

COMMCN/S$PROJ/XBASE(40) . XSBASE{40) s ALPHA,BETA, YBAR, YBASE(40,26) EXPAUTOS210

*0ON,RSQ.YSPRCJ(60Y 2 ICCL2 4 IREGTPeK N

COMMON/$PROST/IGAP , PRONAV ,DGFMAT(5,25,3) s BESPRO[60,26,+3)

CCVMMCN/REGR/XYEAR(40),XSYEAR(60),4L

AUT09220
AUT09230
AUTOS 240

COMMON/C/IDISTR,IPRTCT LINEL(33},LINE2(33),LINE3(33]),LINE4{65),LINAUTO9250

1E5(31),LINEST(31),IQUIT

COMMCN/G/ISTART,TENDoNFL INEyKFLINE, IPROST s ISKIP

COMMON/$PAGE /NCPAGE
INTEGER XYEAR,XSYEAR

C WRITE BASE CATA WITH DISTRICT TOTALS|
C===m- S e T

ICOUNT=0

IFLAG=0

IF[(1ISkIP,EQ.1} GC TO 29

DO 21 I=KFLINE.N

JCCUNT=1COUNT+1

IFLICCUNT.GT.481 GC TO 26

WRITE(6,201 XYEAR(I)(YBASE(I4+J),»J=1START,IEKD)

20 FORMATLAX,14,5X+13(1X4FBQ)})
IFLAG=IFLAG*1
IF(IFLAG.LT.5) GO TO 21
IFLAG=C
ICOUNT=ICCUNT+1
IF(ICCUNT.GT.48) GC TO 26
KRITE(6,:23)

23 FGRMAT{1X]}

21 CONTINUE

c IF IFLAC=0 1T MEANS A SPACE WAS JUST PUT IN SO ONLY PUT

AUT09260
AUTO9270
AUT09280
AUT09290
AUTO0S300
AUTOS3:0
AUTOS320
AUTO0S33¢
AUT09340
AUT09350
AUT09360
AUTOS370
AUTS 9380
AUTO09390
AUTO94C0
AUTO09410
AUT09420
AUTD9430
AUT0S440
AUTO0S450
AUTO 24560
AUTO0S470
AUTOG48C

mmmmmmeeme——- AUT094 93

[AUTOR500

C SPACE BETWEEN THE BASE AND PROJECTED CATA /CTHERWISE PUT TWO SPACES|AUTO9510

IF{1IFLAG.EC.O0) GC TO 24
ICOUNT=ICCUNT+1
IFLICCUNT.GT.48) GO 70 27
WRITE(E,423)
ICOUNT=ICCUNT+1
IF(ICCUNT .GT.48) GC TO 27
24 WRITE(€,22) e
(omemser e e e -
C WRITE PRCJECTED CATA WITKF DISTRICT TOTALS]
e ittt
29 IFLAG=0
DO 25 I=KFLINE,.K
ICOUNT=TCCUNT+1
IFLICCULNT.GT.48) GC TO 28

WRITE(6420) XSYEAR{I),(BESPRO(I,J,IPROST) 4J=ISTART, [ENDI}

IFLAG=IFLAG+]
IF{IFLAG.LT.5) GG TO 25
IFLAG=0
JCOUNT=ICOUNT+1
IF(ICCULNT.GT.48} GC TO 28
WRITE(6,23])

25 CONTINUE
RETURN

26 MNFLINE=1]

------------- AUTO0?520

AUTO0S530
AUTGS540
AUTO9550
AUT09560
AUTO09570
AUT09580
AUT09590
AUTO09600
AUTO09610
AUT09620
AUT09630
AUT09640
AUTO09650
AUTOS460
AUT09670
AUT09660
AUTO96%50Q
AUTO9T00
AUTO9710
AUT09720
AUTO09T730
AUT09740
AUTO09750
AUT09760
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28

NOPAGE=1
RETURN
ISKIP=1
NOPAGE=1
RETURN
ISKiP=1
NOPAGE=1
KFLINE=1
RETURN
END
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AUTQSTTG
AUTGI7BO
AUTO0979C
AUTO09800
AUTO9810
AUTO9820
AUTO9330
AUTOS 240
AUTGCS 350
AUT09860
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Subroutine Idata Flowchart

SUBROUTIXNE
IDATA

COMMON

ICOUNT=0
IFLAG=0

ISKIP = 1 TO
? 4
DO I=NFLIKE,N
¥
1COUNT=1COUNT+1
T
ICOUNT > 48
]
A
¥rite(6,20)
XYEAR{Y), (YBASE(I,J), J
J=ISTART,TExD)
NFLINE=I1
KOPACE=1
IFLAG=TFLAGHL
L’
T ) ( RETURN )
F
IFLAG=0
ICOUNT=1COWIT+1
ICOUKT > 48 T

1

Write(6,23)




ICOUHT=LCOUNT+1

ICOUNT > 48
1

F
iile“';—l

ICOUNT=ICOLNTH1

*

Write(6,23)

ISKIP=1
ROFAGE=1

RETURN
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DO I =KFLINE,K

JCOUNT=1COUNT+L

TCOUNT > 48 z
7
F

Wrire(6,20)
XSYEAR(I), (BESFR0(I,J,IPROST),
J=1START,1END)

JFLAG=IFLAGHL I

IFLAG=0
1COURT=ICOLNT+]

1SKIP=1
KFLINE=T
ROPAGE=1

Write(6,23)

RETURN
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XIII. Subroutine Prosto

This subroutine stores the projections and holds them until time
to print the best three. The first three projections and their associ-
ated statistics (RSQ, XBAR etc. ) are automatically stored in order by RSQ
with the projection with the highest RSQ going in the 1st column of matrix
BESPRO and so on. (The statistics going into matrix DOPMAT.) Since the
output matrix and the statistics matrix are initialized to zero before
each data set is input, if less than three projections are run (due to the
goodness of fit of the first one or two projections) then zeros will be
printed for each projection (up to two) not run, when the best three projections
are printed.

After the first three projections are stored, if subroutine EXPFLW
requests more projections, then as each projection is made, its r2 is tested
against the r2 of the three projections already stored in BESPRO plus the
value of IGAP.

IGAP normally set to zero, can be used to spread out the projections.

For example, if the r2 of the third projection is .50 and IGAP =quals 5,

then fourth projections r2

will have to exceed .55 in order to replace
the third projection. Using IGAP this way would prevent selection of
projections of, for example, .9981, .9984, .9985 unless the first three
projections made were the best and they were close together as IGAP doesn't
affect the storage of the first three projections.

If the RSQ of the latest (YPROJ) is less than the RSQ of the projection
already stored in column 3 of BESPRO (the third best projection, as measured
by r2, so far made) plus IGAP, then nothing happens and the subroutine

2 of the

returns. [If the RSQ of the latest projection is better than the r
projection in the third column of BESPRO plus IGAP, the last projection's

RSQ is tested against the 2nd columns associated RSQ plus IGAP. If found



199..

better, against the 1st column's projections r-2 plus IGAP.

From the above, the subroutine decides if the r2 of the latest pro-
jection is between the 1st and 2nd or 2nd and 3rd best projections' r2‘s.

If it fits between the 1st and 2nd projection, then the 2nd column of BESPRO
and DOPMAT is put into the 3rd column displacing what formerly was the 3rd
best projection. Then the latest projection is stored in the 2nd column

of BESPRO and its associated statistics are put into the second column of
DOPMAT.

If the newest projections RSQ is better than the formerly best pro-
jection's RSQ (in the 1st column of BESPRO) then the newest projection is
put there with the existing 1st and 2nd best projection being shuffled
one column to the right--becoming the 2nd and 3rd best projections and
displacing what was formerly the third best projection.

If the newest projection is only a better projection than the 3rd
best projection, the newest projection replaces it directly and no shuf-
fling of the other existing projections occurs. In this'éase and the others
above, when data in a column of BESPRO is shifted, the data in the same
column number in DOPMAT is also shifted by an equal amount.

The above processes occur each time a projection is made. Thus,
after the last projection is made, GESPRO contains the best three pro-
Jections from among all the projections made for a given data set.

A flowchart of subroutine Prosto follows a listing of it.
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SUBRCUTINE PROSTC AUTO9870
[t e T D e S E T L S LT Ly ST s D311
C THIS SUBRCUTINE KEEPS THE BEST THREE PROJECTICNS AND THEIR J AUTO9BS0
c ASSOCIATED DOPE VECTCRS (CCHTAINING R5Q. ALPHA, BETA, YBAR, |AUT09300
C AND PRCNAM.) THEY ARE STCRED IN MATRIX DOPMAT (FOR THE DUPE VEC- | AUT09910
C TORS) AND I MATRIX BESPRC FOR THE BEST THREE PROJECTIONS. THE lauTpe92e
c PRCJECTICHS ARE FILED IN THE MATRIX IN ORDER OF THEIR RSQ, WITH AUT09930
C THE PROJECTION WITH THE HIGHEST RSQ GOING INTO THE FIRST PLANE JAUT09940
c OF THE MATRIX AND SO GA. NEW PROJECT!OMS ARE CCMPARED TO THOGSE |AUT09950
C ON FILE IN THIS SUBRCUTINKE AND IF THEIR RSQ EXCEEDS THAT OF THE | AUT09560
c LOWEST RSQ-PROJECTION CN FILE, THE NEW PROJECTION IS STORED IN {AUTO9970
c THE PLANE BEFITTIRG ITS RSQ RANK AND CNE OF THE OTHER PROJEC- |AuTa9980
c TIONS 1S DRCPPED AND THE CTHER PROJECTIONS AND THEIR ASSUCIATED |AUT09990
C DOPE VECTORS ARE MCVED OVER TO MAKE ARCOM FOR THE NEW PROJECTION (AUTL1030Q0
C AND ITS DOPE VECTOR, AS CICTATED BY ITS RSQ RANK, SHOULD G0. | AUTLOD10
o #¥THUS THE PRIMYING CF BESPRO WOULD GIVE THE BEST THREE PRCJEL- {AUT10020
C TIONS FCR EACH CCOUNTY (CCLUMN OF BESPRG). JAUTLO03D
c JAUT1 0040
C PRCNAM = NAME OF THE TYPE CF PRGJECTION JUST MADE BY REZRES, JAUT10I50
C PRCNAM IS REPRESENTED BY A NUMBER, THE KEY T3 WHICH IS: |AUT1036C
C fAUTLOOTO
C e 4 PRCNAM—— = e e e e KEY=-—-=m=== |AUT10089
L {AUT 10990
c 99 = LINEAR [AUT10100
C 98 = LOGARITHMIC fAUTIOLLO
C CTHERWISE: 10 = EXPONENT {EX: l.4=>PRONAM=14 JAUTLO12D
(e e e e — - - - AUTLOL130

REAL*E YBASE,TCP,RCT ,RSQ,EXPCN AUT10140

REAL#8 XSPROJ{60), X5BASE,SLMX,SUMY,SUMSQX,XBAR AUT10150

REAL®8 YBAR,ALPHA,BETA,SUMXY XBASE AUTLO! 30

COMMON/$PROJ/XBASE(4C) yXSBASE(40) s ALPHA,BETA YRAR,YRAGE(40+26),EXPAUTLIOLTD

®X0ONSRSC,YSPROJIGQ), ICCL2, IREGTP 4K eN AUT10180

COMMCN/$PRIST/LGAP PRCMAM4DCPMAT(5,2593)y BESPRO(ED,+25,31) AUTIO190
c- e e e e AUT10200
C IGAP 15 THE MINIMUM RECQUIRED RSG CIFFERENCE BETWEEN RSQ°S.| AUT102!0
c THE VALUE IS DETERMINED IN THE MAIN BY READING. i AUT10220
L et T i AUTL0250

IF{RSC.LE. (DOPMAT(L,ICEL2,3)+(IGAP/100)}) GO TO 959 AUTLD240

IFIRSQ.LE.{DOP¥aT(1,I1CCL2,2)+(IGAP/100})) GO TO 1 AUT10250

IF{RSC.LE«(DOPMAT{1,4ICCL2,1)+[1GAP/100))} GI TO 2 AUT10260
(o e e et — e == AUT10270
C PUT WNEW PRCJECTION IN 1ST PROJECTICN SET.| AUT10280
[ et e AUTI0290

DO 3 I=1,5 AUT10300

DOPHITEL, ICOL231=COPMATIL,ICOL2,2) AUTLIO310

3 DOPMAT{1ICOLZ +2}=COPMAT(L.ICOL241} AUT10320

COPHATI(Y,ICOL2s1)=RSQ AUT10330

DOPMAT(Z2,ICCOL2 1 1=ALPHA AUT10340

DOPHAT(3,1COL2+1}=BETA AUT10350

DUPMAT{4,ICOL2,1)=YBAR AUT10360

DOPMAT(5,IC0L2 41 )=PRCKAM AUT103T0

DO & I=1,K AUT10380

BESPRO(1,ICOL2,;3)=BESPROII,ICOL2,2) AUT10390

BESPRG(IICOL242)=BESPRC(I,ICGL2s1) AUT10400

& BESPRO(I,ICOLZ2+1)=YSPRCJ(I) AUTL0410

GO TO 999 _ AUT10420
(rmrerr e e e e e m s ec s e e ————— - ——————— AUT10430
C PUT NEW PRCJECTION IN 2NC PROJECTICN SET.| AUT10440
c- ———— ~—— - —————— AUT10450

2 0D 5 I=),5 AUTL 0460



5 DOPMAT(I,ICOL2,3)=COPMATII,ICOL2,2)}
DOPMAT{1,ICCL2,+2)=R5Q
DOPMAT (2, 1COL2,2)=ALPHA
DOPHAT(3,ICCLZ :21=BETA
COPMAT (4,1COLZ,21=YE8£R

DOPMAT (5,4 ICOL2,2}=PRCNAM
DO & I=1.4K

BESPRO(I,ICOL2,3)=BESPRO(I,ICOL2,2)

BESPRCIIICOL2,2)=YSPRCJI(I)

G0 7O S99

T —

— e L o i i

c PUT NEW PRCJECTION IN 3RC PROJECTICN SET.|

1 DOPMATI(1,ICOL2,3)=RSQ
DOPMATL2,ICOL2 43 )=ALPHA
DOPMATI{3,ICOL2,3)}=BETA
DOPMAT(4,1COL2,43)=YEAR

959

DOPMAT(5,IC3L2,3)=PRCNAM
DO 7 I=1.K
BESPRC(I,ICOL2,3)=YSPRCJI(T)

RETURN
END
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AUT10470Q

AUT1 0480
AUT10490
AUT10500
AUT10510
AUT10520
AUT10530
AUTLO540
AUT10550
AUT10560
AUTLO570
AUT10580
AUT10590
AUTLIO0600
AUT10610
AUT10620
AUT10630
AUTLO640
AUTL1 0650
AUT10660
AUT10670
AUTL 0680
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Flowchart for Subroutine Prosto ,
START . ’
SUBROUTINE
PROSTO
{DOPMAT(1,1ICOL2, 3)¥ KSQ  (DOPMAT(1,ICOLZ,1
COMMON £/110))) 17 GAP/100))3 7
| po I= 1,5
DOPMAT(I, 3) =DOZMAT(I, 2)

DOPMAT(I, 2)=DOPHAT(I,1)

DOPMAT (1, 1) <PROSAY
pOPMAT(2,1) =RSQ

DOPHMAT (3,1} =ALPHA

~

DOPHAT (4, 1) =BETA

DOPMAT (5,1) =XBAR

DOPHAT(6,1)=YBAR

DO I= 1,K

o

BESPRO(I, 3)=BESPRO(I, 2)
BESPRO(I,2)=BESPRO(I,1}

BESPRO(1,1)~YSPROJ(I)




203 .

1 DO I= 1.K
DOPMAT(1,3) =PRONAM
‘L' — BESPRO(I,3)=YSPROJ(I)
DOPMAT(2, 3) =RSQ
m(3,3)-maﬁ
DOPMAT(4,3)=BETA
DOPMAT(3, 3) =XBAR 0
DOPMAT(6,3) =YEAR 999
DOPMAT (1, 3)=DOPMAT(I,2)
L 4
norm'zu,z)-rmxd
DOPMAT(2,2)=RSQ
MAT(3,2) =ALPHA
DOPMAT (4 ,2) =BETA
POPMAT(5,2) =XBAR
DOPMAT(6,2) =YBAR
DO I= 1.K
BESPRO(I,3)=BESPRO(I,2)
BESPRO(I, 2)=YSPROJ(T)
b
TO

99
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XIV. Subroutine Expflw

Expflw is a subroutine that determines the order that different
exponential projections wjth varying exponents are to be performed.
Expflw then controls the regression by establishing the exponent and
then calling subroutine REGRES to which the exponent is passed.

The order the regressions of various exponents are to be performed
in is determined by examining the RSQ of the linear projection or else the
Previously performed exponential regression’s RSQ {such as ERSQ12, etc.).
Expflw then uses a built in decision tree to decide the next regression.
The first decision is whether the Tlinear projection was a good fit. If so,
then Expflw tries exponents that are close to 1.0 first in order to
achieve a higher RSQ. If a linear projection was a bad fit, it is as-
sumed that the trend best fitting the base data may be curvilinear so
the exponents tried first are further from 1.0.

Once Expflw has determined its starting point then all the exponents
between 0.4 and 1.4 are tried in regressions either implicitly or ex-
plicitly. For example, if the linear r2 (LINRSQ) was .78 and the re of
a 0.7 exponent regression is less than .78 then all the exponents below
0.7 can also be eliminated implicitly. Expfiw would then try the exponents
between 0.7 and 1.0 if they were better than 1.0 (in terms of RSQ) it
would stop, otherwise the exponents above 1.0 would be tired. The over-
all decision tree used by Expflw is shown on the following page in a
simplified flowchart. A longer flowchart follows a listing of the

subroutine.



SIMPLE FLOWCHART FOR EXPFLW
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means a.regression with
exponent X is performed
and its RSQ returns to

EXPFL¥ for consideration.

= test RSQ of
X regression
against .Y
regression.

522
e
.8 < LINRSQ 1.2
2
F
. TO T
¥ 88 .2 < LINRS
?
F
1.3
T
1.1
TO
888

.8

8< .7
?
K F
1.3
.9
: T /70
<
3 < 1.2 A
F <
1.4 [P '

.

RETURN
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(= e e e e e e e ———— AUT1 0690
C THIS SUBROUTINE CCNTAINS THE LOGIC FOR PICKING THE BEST EXPONENTLAL|AUTIGT7OO
C PRCJECTICM. THIS [S CCONE BY PICKING THE NEXT PRCJECTION TO TRY {AUTLOT710
C BASED ON THE RSQ OF THE BEST PROJECTICN MADE TO CATE. THIS Sus- |AUTLOT20
C ROUTINE ASSUMES THAT IF THE LINEAR RSC (LINRSQ) WAS NOT ABOVE 0.7 |AUTLIOT30
€ THAT THAT THE TREND WOULC CCME NEARER TO AN EXPUNENTIAL PROJECTION [AUTIOT4D
€  THAT WAS FLRTHER AWAY FRCM 1.0 AND THUS THE SUBRCUTINE LOJKS FIRST |AUT10750
C AT EXPONENTTAL PROJECTIONS WHERE THE EXPONENT IS FURTHER AWAY FROM |AUTLIOT76D
c 1.0 CTFERWISE (WHEN THE RSO OF THE LINEAR PROJECTION IS ABOVE lAUTIO0TTO
C .70) THE EXPONENTIAL PROJECTIONS WITH AN EXPCNENT NEAR 1.0 ARE fauTLO780
C TRIED FIRST IN AN EFFORT TO SAVE THE NUMBER OF PROJECTIONS NEC- {AUT1I0790
C CESSARY. {AUT10800
e e |auTiCBlO0
C SYMBOL DEFINITICN jAauTlOS820
c fAUT10830
€ LINRSQ = R SQUARE OF TFE LINEAR REGRESSION. 1 AUT10R4D
c jAUT10850
c Lt OGRSQ = R SQUARE OF THE LOGARITHMIC REGRESSICN. JAUTLO0860
C lAUTLO0870
c REGRES = SUBROUTINE WHICF PERFORNMS THE FOLLCWING: fAUTL088D
c LINEAR WEEN IREGTP = 1,0 jAuT10890
o LCGARITHMIC = 2.0 lAUTL 090D
o EXPONENTIAL = 3.0, |AUT1091C
c TYPES OF REGRESSION. IREGTP 1S THE KEY TO THE TYPE OF [AUTL10920
c REGRESSION REGRES IS TO PERFORM. FAUTLOS30
c lAUT1 0940
o EXPON = VALUE PASSEC IN COMMON TO SUPBROUTINE REGRES TO DETER- JAUT10950
[ MINE THE EXPONENT USED IN EXPONENTIAL REGRESSION FAUTLO960
c |AUTL 0970
o ERSQ7T = RSC FOR AN EXPCNENTIAL PRCJECTION USING THE EXPONENT jAUTLIO98C
C ETC. «7o ERS5Q12 MEANS THE EXPCNENT 1.2. [ AUTLD990
L e AUT11000
SUBRCUTINE EXPFLW AUTL1010
REAL*B XSPROJ{(60),XSBASE 4SUMX,SUNY,SUMSQY 4SUMS QX XBAR AUT11020
REAL¥S8 YBAR, ALPHA,BETA,SUMXY, XBASE AUTL1030
REAL*E YBASE,TCP,BCTRSQ+EXPCN AUT11040
COMMON/$PROJ/XBASE(40) yXSBASE(40), ALPHAyBETAsYBAR, YBASE(40,26)EXPAUTLI1O50
*0ON,RSQ,YSPROJ(60),ICCL2, [REGTP KN AUT11060
COMMON/SEXP/LINRSG AUT11070
REAL®4 LINPSQ AUT11080
IF(LINRSC.LT.0.70) GO TO 500 AUTI 1090
EXPCN=.500C0000000 AUTL1100

CALL REGRES = AUTLL110
ERSQ9=RS(C AUTL1120
IF(ERSQS.LT.LINRSQ) GO TO 501 AUT11130
EXPON=.7C0000000 AUTLL140

CALL REGRES AUT11150
ERSQT=RSQ AUT11160
IF(ERSCT.LT.ERSQS) GO 10 502 AUTL1170
EXPON=.50CC00000 AUT11180

CALL REGRES AUT11190
ERSQ5=RSQ AUTL11200
IF(ERSQ5.LT.ERSQT) GC TO 503 AUT11210

505 EXPON=.40C000000 AUTLI1220
CALL REGRES AUT11230

GO TO £88 AUT1124G

503 EXPCN=.6000000000 AUTL1250
CALL REGRES AUTL1260

G0 TO eas AUTL1270

510 EXPON=1.100000000 AUT11280



502

501

530

531

500

517

516

522

CALL REGRES

ER5QI1=RS5C
IF(ERSCLL.LY.ERSC9) GO TO 888
GO TOo &390

EXPCh=.800000000 -

CALL REGRES

ER5QB=RSQ

IFLERSCB.LT.ERSQ9) GC TO 510
EXPCN=1., 100000000

CALL REGEKES

ERSQ]11=R5C
IF(ERSQLL1.LT.LINRSQ)Y GG TO B88
EXPCN=1.200000000

CALL REGRES

ER5Q12=k5Q
IFIERSC12.LT.ERSCLY) GC TO 888
EXPON=1.30G0C00C000

CALL REGRES

ERSQ13=REQ
IFLERSQ13.LT.ERS5C12) GO TO 883
EXPCN=1.4C0000000

CALL REGRES

GO TO 888

EXPCGN=.700000000

CALL REGRES

ERSQ7=RSC

IFIERSCT.LT.LINRSQ) GO TC 516
EXPCON=.6CC000000

CALL REGRES

ERSO6=RS5C

IF(ERSQC6.LT.ERSQ7) GC TO 517
EXPCN=.5C00U0200

CALL REGKES

ER5Q5=35Q

IF(ERSCS.LT.ERS5Q6) GC TO 888
GO TO 505

EXPON=.3C0C00000

CALL REGRES

ER5Q8=R5Q

IF{ERSQB.LT.ERSQT7} GC TO 888
EXPON=.9C0C00V00

CALL REGRES

GO TO &88

EXPCGN=,.8CC000000

CALL REGRES

ERSQ8=R5C

‘IF{ERSQB.LT.LINRSQ} GO TO 522

EXPCN=.9C0000000

CALL REGRES

GO TOo 888

EXPCK=1.2G0D00000

CALL REGRES

ER5Q12=RSC
IF{ERSQIZ2.LT.LINRSQ) GO TO 888
EXPON=1.300000040

CALL REGRES

ERSQ13=RSC
IFIERSC13.GE.ERS5Q12) GO TO 531
EXPON=1.100000000

CALL REGRES

207

AUTI1290
AUT11300
AUTI 1310
AUT112320
AUT1E330
AUT11240
AUT1 1350
AUTL1360
AUTLI3T70
AUTL 1380
AUT11390
AUTL 1400
AUT11410
AUT11420
AUT11430
AUT11440
AUT11450
AUT! 1460
AUTL1470
AUTL11480
AUT114%0
AUT1I1500
AUT1iS510C
AUT11520
AUTL1530
AUT11540
AUT11550
AUT11560
AUTLL1S70
AUTL1585
AUT11590
AUTLl1e600C
AUTI1610
AUTL1620
AUT11630
AUT11640
AUTL 1650
AUTL166D
AUTI 1670
AUT11680
AUTI 1690
AUTL 1700
AUTLITIO
AUTL11720
AUTL1730
AUTLI1740
AUTLLTSO
AUTL11760
AUT11770
AUT1 1780
AUT11760
AUT11800
AUTL1810
AUTL11820
AUT11830
AUT11840
AUT11850
AUT11860
AUTL1870

- AUT11880
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888 RETURN AUY1 1890
END AUT1 1900



START
SUBROUTINE
EXPFLW

COMMON

Flowchart for Subroutine Expflw

s
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ERSQ7 € LINRSO
?

ERSQS < ERSQE “S>—L
?
F

EXPON= .70 ERSQ7 = RSQ
517
EXPQON= .60
EXPON= .80
CALL REGRES
ERSQB = RSQ L
; ERSQ8 = RSQ
ERSQ5 < ERSQ? T
1 T
ERSQS < ERSQ7 JTO
F 1 888
F
EXPON= .50
EXPON= .90
CALL REGRES
ERSQS = RSQ P
T0
888
TO
388
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522
@ s EXPON= 1.20
516
EXPON= .80 SO, S
ERSQ12 = RSQ
ERSQ8 = RSQ
T
EXPON= 1.30
EXPON= .90
CALL REGRES

b

ERSQ13 = RSQ




<

EXPON= .90

CALL REGRES

o

ERSQY = RSQ

211

1
501

EXPON= 1.10

CALL REGRES

ERSQl1 = RSQ

" CERSYY < LINRSQ T
1
F

EXPON= .70

ERSQ7 = RSQ

ERSQ5 = RSQ

ERSQS € ERSQ?

502
'—)I EXPON= , 80 ’

CALL REGRES

2

ERSQ8 = RSQ

ERSQB< ERSQ9
1

505 _

T EXPON= .40

503

Y EXPON= .60 CALL REGRES

CALL REGRES




10

510

EXPON= 1.10

CALL REGRES

ERSQ11 = RSQ

ERSQL1 < ERSQY
?

530

EXPON= 1.20

CALL REGRES

a4

ERSQ12 = RSQ

RSQ12 < ERSQLL
?

T

TO
888

212

AEXPON= 1.30

CALL REGRES

ERSQ13 = RSQ

ERS5Q13 < ERSQ1LZ
1

F
531 1

531> 5
L

EXPOs= 1.4

)

L REGRES /
[‘{o
88
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_XV. Subroutine Sumdis

The subroutine calculates the district totals. First, however, it
tests the projections to see if any counties projections went negative.
Since negative production isn't possible, the negative figures are all
converted to zero. As the most 1ikely place to find negative production
would be the last projected year, the program starts there and searches
each projection backwards. When it encounters a positive number or zero
it siops Tooking backwards since with a non-cyclical, non-polynomial projection
no negative projected values would proceed a positive value.

Once each county's projections have been checked and corrected for
negative production, the district totals are calculated. This is done by
summing the first L columns of the matrices holding the base data and pro-
jected data, a row at a time. The sum is put in columns L + 1. This is
done for each set of projected data.

A flowchart of subroutine Sumdis follows a listing of it.
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SUBRCUTINE SUMDIS

REAL*B8 YBRASE,TCP,BCT 4RS5Q,EXPCN

REAL*8 XSPROJ{6J),XSBASE SUMX,SUMY 4 SUMSOY ,SUMSQX,XBAR
REAL®*E YRAR,ALPHA,PETA,SUMXY yXBASE

AUTL1910
AUT114920
AUTL 1930
AUTL194C

COMMON/SPROJ/XBASF(40) + XSBASE(4D) , ALPHA,RETA,YBAR,YBASE(40,26) EXPAUTL 1950

#CNJRSCLYSPPLCJIG0) 2 ICCL2, IREGTP KN
CCMMON /REGR/XYEAR{4J) + XSYEAR{60} L

CCMMCN/SPROST/ IGAP yPROMNAM,DOPMAT(5425:31 ¢ BESPRO(60,26,3)
[ ettt e T
C TEST FOR NEGATIVES AND CCNVERT TC ZERGC AS NEGATIVE PRODUCTION IS |
C NOT FEASIBLE. i
c-“---.‘-‘-‘-*——----‘-“---‘------4—-—-—-"—-*-—--- — —— -
CO 6 J=1,3
DO & ICCLZ=1,L
I=K
‘0 5 ICK=1,K
c --------------------------------------------------------------------
C CHANGF THE FOLLOWING STEP IF CYCLICAL REGRESSICN IS ADDED, AS THIS |
c SECTICN SEARCHES FROM THE BOTTGOM UP FOR A POSITIVE NUMBER AND hWHEN |
€ DNE IS FCUND STCPS REPLACING NEGATIVES WITH Z{RO. IN CYCLICAL RE- |
€ GRESSION NEGATIVES CCULD BE FOUAND THRCUGHOUT THE PROJECTICNS. I
C ---------------------------------------------------------------------
IF{BESPRC(I,ICCLZ24J}.6GE.0) GO TQ &
BESPRCI{1,1C0L2,J1=0.0
1=1-1
5 COUNTINUE
6 CONT [AUE
c- ————————— . ——
C SET CISTRICT COLUMNS TC ZERO. |
c ____________________ pa— - -
IcoLz=L+1
DO 1 J=1,3
00 1 1=1.K
1 BESPRC(1,ICOL2,4)=0.0
DO 3 1=1.N
3 YBASE{I,ICCL2}=0.0
c ________________________________________
c SUM RGHS OF BASE ANKD PRUJECTED CATA. |
c MATRICES TO GET DISTRICT TOTALS. |
c ________________________________________
DO 2 J=1,3
DO 2 I=14K

DO 2 1CCL=1.L
BESPRO(1,4ICOL2,J)=BESPRCEI,ICOL2,J)+BESPRO(ILICOL,J)
LO & 1=1,N

DO 4 ICCL=1,L
YBASE(I,ICOL2)=YBASE(],ICOLZ)+YBASE(]I,ICOL}

RETURN

END

AUTLI=50
AUT11970
AUT1138¢0
AUT11950
AUT12000
AUTIZC10
AUT12020
AUT129030
AUT12040
AUTL12353
AUT12060
AUT12070
AUTL12080C
AUT12Q090
AU 12108
AUTZ 2110
AUT: 2122
AUT: 2130
AUTLZ140
AUTL2150
AUT12160
AUT12170
AUTLZ180
AUTL2190
AUTL2200
AUTL12210
AUTL2220
AUT12230
AUTL12240
AUTL1 2250
AUT12260
AUTL22T0
RUTL228C
A:T12290
AUT12300
ALT1I2310
AUTLZ2320
AUT12330
AUTL12340
AUTLZ2350
AUT12360
AUT12370
AUTL2380
AUT12390
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SUBROUTINE
SUMDIS

'COMMON
DO J=1,3
DO ICOL2 =1,L
I=K
DO ICK =1,K

BESPRO(I,ICOL2,1)> 0
?

BESPRO(I,ICCL2,J) = 0.0

I=1I-1

ICOL2=L+1

DO J =1,3

DO I =1,K

BESPRO(I,ICO0L2,J) = 0.0

oS
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DOI =1,N

4

YBASE(I,ICOL2) = 0.0

DO J =1,3

DO I =1,K

DO ICOL-1,L

r

BESPRO(I,ICOL2,J)=
BESPRO(I,ICOL2,J)+
BESPRO(T,ICOL,J)

n

DO T =1,N

DO ICOL =1,L

- YBASE(I,ICOL2)=
YBASE(I,ICOL2)+
YBASE(I,ICOL)

( RETURN ,
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XVI. Subroutine Summry

This subroutine prints a copy of all statistics for a district,
for each projection set, immediately after the district title page. The
statistics are repeated at the end of each projection set, but this sub-
routine puts them all together on one or two pages for easy comparative
purposes.

Summry works very similar to Idist in that it defines parameters
and then calls Ititle and Istat to do most of the actual printing. The
setting of the flag ISUMRY to 1 causes Ititle to omit printing the line
containing the projection set and district number. It causes ISTAT to omit
printing the footnotes. This is done because the use of ISTAT and ITITLE

in SUMMRY doesn't require the printing of these omitted lines.



SUBROUTINE SUMMRY{L]} AUTL 2400
e e e e e e o - AUIT1 2422
C THIS SURRCUTINE PRINTS SULMMARY STATISTICS FCR £aACH DISTRICT, aUT124%
Cm e e e e AT 2494

COMMON/C/INISTRy IPRTCTZLINEL(33) JLIAC2(32),LIHEI(33),LINTH1ASI,L1HUAITLIZ2A1)

LE5(21),LINES(31),IQUIT AUTLZ2420

COMMCN/G/ISTART, IENDSAFL INEsKFLINE y IPROST 4 ISKIP AUTL2%3D

COMMOM/$OAGS/NCPAGE AUTL2440

COMMCN/Z$SUM/TSULMRY , AUTL 2450

INTEGER=#4 ONE/'1STY/,TWO/'2ND*/ ,THRES/ VIR / ATLZa6)

IF(L.LE.13) GO T2 51 AST1 24Ty

JHINTH=2 KYTI 2490

GO 70O 32 AlJT12%9)

51 IWIDTH=1 AUTL250u
32 DO 3u I=1,I4IDTH AUTLZ2E1
MWRITE(E,14) IDISTR AYT125290
14 FORNAT({'1",48X,'SUNMVARY STATISTICS FOR DISTRAICT "y A3/0+¢ 434,330 _auTlan3)
=t)3 AUYTY 2943
KRITE(E,15) AlIT1 2539

15 FORMAT(t=1) AUTIZ236)

NOPAGE=1 AUTI 2578

1SuUMRY=1 AUTLZN3Y

IPRTDT=1 AUTY 2565

IF(IWILTHLED.2) GO TC 12 BUT L2430
(i mm e = e e e e e e e e e e ATL2632
C SET PARAMETEXS FCP WRITING LST PACE CF UTPUT. [AUT1Z2524
- Bt et AUTL2A 05

1START =1 AUTI2¢10

1QUT T=L AUTLIZE23

TIEND=L ¢1 AYTLzZ530)

GO 7O 11 AUTLZ2E%)

10 IF(1.EC.2) GO TO 12 AUT1 2450
Cm = e e e e e e e e - AUT12582
C SET PARAMETERS FCR wRITING 2N PAGE CF NUTPLT. 1AUT126S4
Lo e e e e e e e e e e e e e e e e AUTL2A57

ISTART=1 AUTLZ265C

IEND=13 AUT1 2470

1QUIT=13 AUTLZ2540

GO 10 11 AlJT12630

12 ISTART=14 AUT12790
IEND=L+1 AUTIZ2T1N
1QUIT=L AUTL2725

11 CALL ITITLE - AUT12739
= e e e AIJTL2732
C WRITE CNE PAGE WILDTH OF EACH PRCJECTIGM SET'S STATISTICS, ALt O FAUT12734
o PAGE . |AUT1I2738
Cmmmm e e et e o - #UT12723

CO 30 IPRCST=1,3 AUTL2740

IF(IPROSTLEDLLY ISET=CKE AUT1 2750

IFLIPRCST.E0.2) ISET=TWC AUT1276%

IF(IPRCSTLENL3) ISET=THREE AUTI 2770

IsuMeY=1 AUT1Z7BC

WRITE(6+27) ISET AUTI27GS

27 FORMAT('-",A3,% PRCJECTICN SETY} AUTEZ900)

CALL ISTAT AUT12819

30 CONTINLE AUT12920
RETURN AUT12339
END AUT1 2840
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SUBROUTIHE
SIMMRY(L) = COMMON T INIDTH=1
F
IWIDTH=2
l J, DO I =1,IWIDTH
Write(6,14)
IDISIR ’ write(6,15) NOPAGE=1
v ISUMRY=1
IPRTDT=1

—

N

ISTART=1
AT=1
1QITT=L igb:n ISTART-14
JEND=LHL 1QUIT-13 1END=1+41
IQUIT-L
CALL ITITLE
DO IPROST = 1,3
ISET=0ONE
ISET=TWO
ISET=THREE
Write(6,27)

ISET
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The techniques used in the development of a computerized system for
projecting crop data are discussed. Two computer programs were actually
developed. One, an interactive terminal program, is included for use in
developing further projection methods and the projection of one data set
at a time. The other program, handles multiple county data sets and
summarizes the results by crop reporting district.

Briefly, the computer programs subject a data set (or sets) to var-
jous projection models and then select the best three projections, on the
basis of R2, and print them. The projection models included in the system
are 1)linear Y = a +bx, 2)logarithmic Y = a + b(log x), and 3)exponential
Y=a +b(xc), where ¢ is an exponent between 0.4 and 1.4, inclusive. The
model selection is under control of an internal decision tree.

The implications of this computer system are discussed. In ailition,
a real-world application of the system and a discussion of the results are

presented.





